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Uncoupling of drive

Technical field

The invention relates to a device for uncoupling a vehicle's wheel shaft drive,

according to the preamble of claim 1.

Background

Large vehicles which have a plurality of wheel shafts and are intended for heavy

haulage and/or operation in difficult terrain are often provided with drive on two

or more of their wheel shafts.

However, vehicles with drive on more wheel shafts tend to have higher fuel

consumption than vehicles with drive on fewer shafts even when used in

conditions where the extra powered shafts are not necessary for the vehicle's

propulsion. This higher fuel consumption is due mainly to increased friction

losses in the relating gear devices for power transmission to the various drive

shafts.

There are therefore various systems on the market which uncouple the drive of

one or more wheel shafts when they are not needed, with the object of reducing

the vehicle's fuel consumption.

A system for uncoupling of wheel shaft drive described in US 4 046 210

comprises an uncoupling device placed in the drive shaft gear. However, the

available space in the drive shaft gear is very limited in that many different

components have to be accommodated therein. Applying that solution on

heavy vehicles whose drive shafts and uncoupling devices are subject to great

forces means that accommodating in the available space an uncoupling device

capable of transmitting such great loads is very complicated.

Another system for uncoupling of wheel shaft drive described in US

2006/0272866 A 1 has an uncoupling device placed close to the output shaft

from a drive shaft gear. The device comprises an extra shaft placed between

the ordinary drive shaft and the power train components which are coupled to



the drive shaft. However, that solution with the extra drive shaft means that the

uncoupling device occupies considerable axial space, increasing the axial

length of the drive shaft gear.

There is therefore a need for a device for uncoupling a vehicle's wheel shaft

drive which occupies only a limited amount of space and is capable of

transmitting large torques.

Summary of the invention

The object of the present invention is to propose an uncoupling device which

meets the need described above.

The object is achieved by a device according to the independent claim. The

device for uncoupling a vehicle's wheel shaft drive is intended to be placed

close to a drive shaft in order to uncouple/couple a driven unit to which the drive

shaft is coupled, and comprises:

- at least one bearing fitted round the end of the drive shaft;

- a carrier which is coupled to the unit or to the drive shaft, has an inner

cavity large enough to surround the drive shaft's end and the bearing

and is fastened in the bearing so as to be freely rotatable relative to the

drive shaft;

- a coupling ring coupled rotationally to the drive shaft and movable

axially relative to the drive shaft;

- a coupling fork which at least partly surrounds the coupling ring and is

movable axially relative to the drive shaft; and

- an activating device which acts upon the coupling fork to move the

latter in axial directions along the drive shaft;

Coupling the drive shaft to the unit involves the coupling fork and the coupling

ring being moved axially towards the carrier by the activating device so that the

drive shaft becomes rotationally coupled to the carrier and the unit via the

coupling ring.



This device has the advantage that it may be placed close to a gearbox output

drive shaft but be separate from the gearbox. This is a great advantage in

making it easy for the device to be combined with already existing gearboxes

without these latter having to undergo time-consuming and expensive

modifications.

The device being separate from the gearbox also means that considerably more

space is available for the constituent parts of the device, making it possible for

them to be dimensioned to withstand the great forces which are transmitted via

the drive shaft on heavy vehicles.

The device is also easy to fit in already existing vehicles in that there is no need

for it to be integrated in the gearbox or the drive shaft gear for it to function

satisfactorily.

A further great advantage of the device according to the invention is that it can

be incorporated in existing configurations in that the axial length of the drive

shaft can remain unaltered and substantially the only consequence of the

carrier being coupled to the driven unit is a somewhat shorter drive shaft for

transmission of torque from the carrier to said unit. This is made possible inter

alia by the uncoupling device being situated round the end of the drive shaft.

The fact that the device according to the invention is separate from the gearbox

also means very easy access, e.g. for service or repair purposes.

In an embodiment of the invention the carrier is adjacent to part of a universal

joint. This location of the device and its parts results in minimum changes to

existing systems which do not have this coupling/uncoupling facility. It also

means that the device is completely separate from the gearbox or the drive at

the opposite end of the drive shaft.

In an embodiment of the device the mutually facing sides of the carrier and the

coupling ring are provided with matching teeth. This is an embodiment which



results in reliable coupling of the carrier and the coupling ring and makes power

transmission possible in a satisfactory way.

In an embodiment of the device the coupling ring is rotationally coupled to the

shaft via an intermediate element and by a splined connection which allows the

coupling ring to move axially relative to the shaft. This embodiment results in

characteristics at the fastening which are important for the function of the

device, while at the same time the tooth forces during torque transmission are

kept at a reasonable level.

In an embodiment of the device the coupling fork is prevented from rotating with

the coupling ring and the shaft. This embodiment results in a simple and

functional product.

In an embodiment of the device the activating device is powered by

compressed air or an electric motor and acts in an axial direction relative to the

coupling fork when the coupling ring is to be coupled to/uncoupled from the

carrier. Compressed air is used in many vehicles, e.g. for brake systems etc.,

so it is good to use already existing systems.

In an embodiment of the device the coupling fork is in engagement with the

coupling ring about a groove in the outer periphery of the coupling ring. This

configuration of the parts results in a simple and reliable solution whereby the

coupling fork slides in the groove in the outer periphery of the coupling ring.

The present invention relates also to vehicles which comprise at least one

gearbox and an output drive shaft therefrom and a device according to any of

the embodiments of the invention. The present invention affords great

advantages when fitted in, for example, trucks with tandem drive in that it can

be used to uncouple any drive shafts which are not needed, thereby reducing

the vehicle's fuel consumption.



In an embodiment of the vehicle the device is placed close to a universal joint.

This location and configuration means that few of the vehicle's other

components need be modified to incorporate the device in already configured

vehicles.

Brief description of the drawings

The invention is explained in more detail below with reference to Figure 1,

which depicts the device in schematic cross-section.

Detailed description of the invention

Figure 1 depicts a first embodiment of the device 10 for uncoupling/coupling a

drive shaft 11 from/to an undepicted unit. The depicted embodiment of the

device 10 comprises two bearings 12 fitted round the drive shaft 11, near to its

end 13, to support a carrier 14.

The carrier 14 has a larger outside diameter than the drive shaft 11 and an

inner cavity whose diameter is larger than the outside diameter of the two

bearings 12 so that the carrier can be placed in such a way as to surround the

end 13 and the end nut of the drive shaft 11. The carrier 14 is fastened in the

bearings 12 and is therefore free to rotate relative to the drive shaft 11. The

end of the carrier 14 is provided with tooth tracks 18 round the whole of its

circumference, and the opposite end of the carrier 14 which faces away from

the drive shaft 11 constitutes in this embodiment part of a universal joint used

for transmission of driving power and angular correction in a transmission

system.

The device further comprises a coupling ring 15 coupled rotationally to, and

movable axially relative to, the drive shaft 11. This is possible via a splined

connection which couples the coupling ring 15 rotationally to the drive shaft 11

while at the same time the ring is allowed to slide along the splined connection.

This connection takes the form of ridges or flutes, usually called splines, formed

on the mutually facing surfaces of the drive shaft 11 and the coupling ring 15 .

These splines on the respective surfaces cooperate with one another so that



the ring 15 and the shaft 11 can move axially relative to one another but are

prevented from rotating relative to one another. The coupling ring 15 is situated

either directly round the drive shaft 11 or as in the diagram, in which there is

also an intermediate element 16 placed between the drive shaft 11 and the

coupling ring 15 . The element 16 has at its axially outer end bearing seats for

the bearings 12 of the carrier 14 and has on its radially outer portion splines

which cooperate with corresponding splines on the coupling ring 15 so that the

ring 15 is movable axially relative to the element 16 along the splined

connection between them. The position in the radial direction for the splined

connection between the element 16 and the coupling ring 15 is so adapted that

the tooth forces will be manageable on the axial extent of the splined

connection.

A coupling fork 17 situated round the coupling ring 15 is so configured that it at

least partly surrounds the coupling ring 15 . Like the coupling ring 15, the

coupling fork 17 is movable axially relative to the drive shaft 11. The coupling

fork 17 is in engagement with the coupling ring 15 via a groove in the outer

surface of the coupling ring and its function for coupling/uncoupling purposes is

to move the coupling ring 15 between a state of engagement with the carrier

and a state of disengagement from the carrier. The coupling fork 17 is firmly

anchored in surrounding structures.

The device comprises also an activating device 20 which acts upon the coupling

fork 17 in order to move the latter, and hence also the coupling ring 15

anchored in the coupling fork, in an axial direction along the drive shaft 11. The

activating device 20 may be configured in various ways so long as it generates

the necessary movement of the coupling fork 17 and the relating coupling ring

in desired directions.

When the drive of the driven unit is not coupled, there is no engagement

between the teeth 19 on the coupling ring 15 and the tooth tracks 18 of the

carrier 14. The drive shaft's rotation is therefore not transmitted to the carrier

14. Coupling the drive shaft 11 to the undepicted unit which is to be driven



involves the activating device 20 being activated via an undepicted control

device so that it moves the coupling fork 17 in an axial direction away from the

activating device 20. The movement of the coupling fork 17 then also

generates, owing to the engagement between the coupling fork 17 and the

coupling ring 15, a movement of the coupling ring 15 in an axial direction

towards the carrier 14. When the coupling ring 15 reaches the carrier, the tooth

tracks 18 on the carrier and the teeth 19 on the coupling ring 15 become

coupled together so that the carrier 14 is rotationally locked to the drive shaft

11, enabling the necessary torque to be transmitted from the drive shaft 11 to

the undepicted driven unit via the coupling ring 15 and the carrier 14.

The diagram also depicts a bearing 2 1 for stabilising the drive shaft 11, a

surrounding sleeve 22 for protecting the constituent parts of the device 10, and

a structure 23 in which the device is anchored. It should be noted that both the

carrier 14 itself and its parts which cooperate in its uncoupling/coupling via the

coupling ring 15 are situated on the end of the drive shaft 11 axially beyond the

bearing 2 1 . The carrier 14 is rotatable relative to sealing elements on the outer

radial surface of the carrier 14 which seal against the sleeve 22.

The invention is described above on the basis of an embodiment, but the device

and the configuration of the constituent parts may be modified without departing

from the concept of the invention. For example:

- The configuration of the parts may be modified.

- Further parts or components may be added to optimise the device for a

specific application.

- The specific location of the device in existing systems may be altered in

light of prevailing requirements, e.g. available space.

Although the invention is described above on the basis of some exemplifying

embodiments, it is not limited to them but is defined on the basis of the

accompanying claims.



CLAIMS

A device ( 10) for uncoupling a vehicle's wheel shaft drive, which device

is intended to be placed close to a drive shaft ( 1 1) in order to

uncouple/couple a driven unit to which the drive shaft ( 1 1) is coupled,

which device ( 10) comprises:

- at least one bearing (12) fitted round the end (13) of the drive shaft

( 1 1) ;

- a carrier (14) which is coupled to the unit or to the drive shaft, has an

inner cavity large enough to surround the drive shaft's end (13) and

the bearing (12) and is fastened in the bearing ( 12) so as to be freely

rotatable relative to the drive shaft ( 1 1) ;

- a coupling ring ( 15) coupled rotationally to the drive shaft ( 1 1) and

movable axially relative to the drive shaft ( 1 1) ;

- a coupling fork (17) which at least partly surrounds the coupling ring

( 15) and is movable axially relative to the drive shaft ( 1 1) ; and

- an activating device (20) which acts upon the coupling fork (17) to

move the latter in axial directions along the drive shaft ( 1 1) ;

whereby coupling the drive shaft ( 1 1) to the unit involves the coupling

fork ( 17) and the coupling ring ( 15) being moved axially towards the

carrier (14) by the activating device (20) so that the drive shaft ( 1 1)

becomes rotationally coupled with the carrier (14) and the unit via the

coupling ring ( 15).

A device ( 10) according to claim 1, characterised in that the carrier

(14) is adjacent to part of a universal joint.

A device (10) according to claim 1 or 2, characterised in that the

mutually facing sides of the carrier (14) and the coupling ring ( 15) are

provided with matching teeth.

4 . A device ( 10) according to any one of the foregoing claims,

characterised in that the coupling ring ( 15) is rotationally coupled to



the drive shaft ( 1 1) by a splined connection which allows the coupling

ring ( 15) to move axially relative to the drive shaft ( 1 1) .

A device (10) according to claim 4, characterised in that the splined

connection is configured between the coupling ring ( 15) and an

element ( 16) which is intermediate relative to the drive shaft ( 1 1) , which

element ( 16) is situated torque-transmittingly on the drive shaft ( 1 1)

and supports a bearing (12) for the carrier (14).

A device ( 10) according to any one of the foregoing claims,

characterised in that the coupling fork ( 17) is prevented from rotating

with the coupling ring ( 15) and the drive shaft ( 1 1) .

A device ( 10) according to any one of the foregoing claims,

characterised in that the activating device (20) is powered by

compressed air or an electric motor and acts in an axial direction

relative to the coupling fork ( 17) when the coupling ring ( 15) is to be

coupled to/uncoupled from the carrier (14).

A device ( 10) according to any one of the foregoing claims,

characterised in that the coupling fork ( 17) is in engagement with the

coupling ring ( 15) about a groove in the outer periphery of the coupling

ring ( 15).

A vehicle comprising at least one gearbox or shaft gear and an output

drive shaft therefrom, and a device (10) according to any one of claims

1 to 8 which is separate from the gearbox or the shaft gear.

10 . A vehicle according to claim 9, in which the device ( 10) is placed close

to a universal joint for transmission of driving force between first and

second powered wheel shafts.
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