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Power take-off, vehicle with such a power take-off and an intermediate piece for such a

power take-off

BACKGROUND TO THE INVENTION AND PRIOR ART

The present invention relates to a power take-off according to the preamble of claim 1. The
invention relates also to a vehicle provided with such a power take-off according to the
preamble of claim 12, and to an intermediate piece for such a power take-off according to the

preamble of claim 13.

Trucks are sometimes equipped with add-ons of various kinds, e.g. cranes and compressors.
To drive the add-ons, power is extracted from the truck’s powertrain by means of one or more
power take-offs, commonly referred to as PTOs, which may be connected to and fitted on
broadly all of the powertrain components, ¢.g. on the engine, on the gearbox or between the
engine and the gearbox. Powering an add-on in the form of a crane with hydraulic cylinders
entails using pressurised hydraulic oil and fitting in the power take-off an offtake module in
the form of a hydraulic pump. If the add-on is a compressor, an offtake module is preferably
fitted in the form of a connecting flange in the power take-off, and the compressor’s input

shaft is connected to said flange.

A power take-off may be single or double and be direct or geared. Direct power take-offs are
driven directly by the vehicle’s powertrain, and geared power take-off s are driven via a
transmission to step up the rotation speed. Double power take-offs have a built-in

transmission which distributes power to two outlets for connection of offtake modules.

Known power take-off s do however lack flexibility as regards their configuration. In cases
where a single power take-off is to be replaced by a double power take-off, the whole unit has
to be removed from the vehicle and changed. In cases where a direct power take-off is to be
replaced by a geared power take-off, the whole unit has likewise to be changed. This leads to

a large number and complex types of PTOs with many different types of configurations, and
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consequently greater costs. Changing the type of PTO, which may be necessary if the vehicle

is to be used in a different area of application, e.g. upon change of owner, is also complex.

WO 2011/044376 A2 refers to a power take-off for a vehicle which has a surrounding
housing with a transmission which transfers rotation and torque from the vehicle’s gearbox to
suitable equipment. The housing and transmission are so constituted as to prevent lubricant

from leaking to the surroundings and contaminants from entering the housing.

US 5041062 refers to a power take-off for a vehicle which has an input shaft driven by the
vehicle’s powertrain. The input shaft distributes torque and rotary motion to two output

shafts via a chain transmission.

SUMMARY OF THE INVENTION

Despite known solutions in this field, there is a need to further develop a power take-off
which has a high degree of flexibility so that various different types of add-ons on a vehicle
may be driven by the power take-off. There is also a need to further develop a power take-off
which is of high efficiency with a view to reducing the vehicle’s fuel consumption and also to

reducing the heat generated in the power take-off.

The object of the present invention is therefore to propose a power take-off which has a high

degree of flexibility.

Another object of the invention is to propose a power take-off which is of high efficiency.

A further object of the invention is to propose a power take-off which occupies little space.

These objects are achieved with the power take-off indicated in the introduction which is

characterised by the features indicated in the characterising part of claim 1.

They are also achieved with the vehicle indicated in the introduction which is characterised by
the features indicated in the characterising part of claim 12, and with an intermediate piece for

such a power take-off according to the characterising part of claim 13.
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The power take-off has a housing on which various offtake modules for different purposes
may be fitted. This makes it possible for example for an add-on to the vehicle in the form of a
crane with hydraulic cylinders to be powered by an offtake module in the form of a hydraulic
pump which is connected to the power take-off. Even if an add-on in the form of a
compressor is present on the same vehicle, an offtake module in the form of a connecting
flange to which the compressor’s input shaft is connected may be fitted in the same power
take-off. Instead of changing the whole power take-off if the vehicle is to be provided with
new add-ons, further offtake modules of different types may be connected to the power take-

off.

Transmission means with associated output shafts are removable so that transmission means
pertaining to the outlets of the power take-off which have no offtake module fitted may be
removed to avoid powering components which at the time perform no function. This
increases the efficiency of the power take-off and reduces the heat generated by friction. The

vehicle’s fuel consumption may thus be reduced.

Suitably, the housing is so configured that the second transmission means and the at least one
output shaft, i.e. the output shaft connected to the second transmission means, can be fitted
in/removed from the housing when the first transmission means is fitted in the housing. The
fitting and removal of the second transmission means and the at least one output shaft in the
housing are thus simplified in that an unnecessary number of components need not be fitted in

and removed from the housing.

Suitably, the housing is so configured that the second transmission means and the at least one
output shaft, i.e. the output shaft connected to the second transmission means, can be fitted

in/removed from the housing when the input shaft is connected to the powertrain. The fitting
and removal of the second transmission means and the at least one output shaft in the housing

are thus simplified in that the input shaft need not be disconnected from the powertrain.

Suitably, the housing is so configured that the second transmission means and the at least one
output shaft, i.e. the output shaft connected to the second transmission means, can be fitted
in/removed from the housing when the housing is fitted on a vehicle. The fitting and removal
of the second transmission means and the at least one output shaft in the housing are thus

simplified in that the housing need not be removed from the vehicle.
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In one embodiment the power take-off’s outlets for connection of offtake modules face in
different directions, which means that the offtake modules can be fitted in different directions.
This further increases the power take-off’s flexibility in that the offtake modules may be
placed in a direction suited to the respective add-on’s location on the vehicle. Connections

between add-ons and the power take-off may thus be shorter and fewer in number.

In a further embodiment an intermediate piece which has a base portion with ducts and/or
control valves is provided between a housing for the power take-off and the offtake modules.
This intermediate piece makes it possible for compressed air or hydraulic oil to be conveyed
to a controllable clutch unit provided for each offtake module. A valve unit provided for each
offtake module and preferably situated in the base portion may be used to connect and
disconnect respective offtake modules as desired. The offtake modules which at the time are
not to drive any of the vehicle’s add-ons may thus be disconnected, increasing the efficiency
of the power take-off and reducing the heat generated by friction. The vehicle’s fuel

consumption may thus be reduced.

The intermediate piece also makes it possible to eliminate various hoses, pipes and
connections for the connection and disconnection of the offtake modules, rendering the PTO
more compact and reducing its weight and potentially leading to reduction in the vehicle’s
fuel consumption.

BRIEF DESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described below by way of examples with

reference to the attached drawings, in which

Fig. 1 depicts schematically a side view of a vehicle with a power take-off according to

the present invention,

Fig. 2 depicts a schematic sectional view of a first embodiment of the power take-off

according to the present invention,

Fig. 3 depicts a sectional view of the power take-off along the line III - 111 in Fig. 2,
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Fig. 4 depicts a schematic sectional view of the first embodiment of the power take-off

according to the present invention with one offtake module removed,

Fig. 5 depicts a schematic sectional view of the power take-off in a second
embodiment,

Fig. 6 depicts a schematic sectional view of the power take-off in a third embodiment,
and

Fig. 7 depicts a sectional view of the power take-off along the line VII - VII in Fig. 6.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

Fig. 1 depicts a schematic side view of a vehicle 1 which has a powertrain 2 with a
combustion engine 4 connected to a gearbox 6. The gearbox is further connected to the
vehicle’s tractive wheels 8. The vehicle has a first add-on 10 in the form of a crane provided
with a hydraulic cylinder 12. The vehicle has a second add-on 14 in the form of a
compressor. To drive the crane and the compressor, the vehicle is provided with a power
take-off 16 according to the present invention. The power means is connected to the

hydraulic cylinder 12 via hydraulic lines and to the compressor via a driveshaft.

Fig. 2 depicts a schematic sectional view of a PTO 16 according to the present invention. The
PTO has a housing 18 which at least partly accommodates an input shaft 20, at least one
output shaft 22, a first transmission means 24 connected to the input shaft and a second
transmission means 26 connected to the at least one output shaft. The PTO comprises also at
least one offtake module 30 connected to the at least one output shaft. In the sectional view
depicted in Fig. 2 a second transmission means 26 and a third transmission means 32 are
driven by the first transmission means 24, and said transmission means take the form of first,
second and third gearwheels 24, 26, 32. Other types of transmission means are nevertheless
possible, e.g. chain drive. The gearwheels 24, 26, 32 are each provided with an output shaft
22 to which offtake modules 30 are connected. In Fig. 2 three offtake modules 30 are
connected to the PTO 16 and to respective output shafts 22. The housing 18 is preferably full
of oil to lubricate the gearwheels 24, 26, 32 and the shafts 20, 22. The shafts 20, 22 are
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suitably journalled in the housing. The gearwheels 24, 26, 32 may have mutually different
diameters and numbers of teeth suited to appropriate gearing, directions of rotation and

distances between the input and output shafts 20, 22.

The input shaft 20 is intended to be connected to the vehicle’s powertrain 2 so that the
powertrain drives and causes rotation of the first gearwheel 24. When the first gearwheel
rotates, the second and third gearwheels 26, 32 will also rotate, with the result that the offtake
modules 30 connected to them are driven via respective output shafts 22. The offtake
modules may be of the same or different types to meet different requirements. In Fig. 2 an
offtake module 30 in the form of a hydraulic pump is connected to the output shaft of the
second gearwheel 26, and an offtake module in the form of a connecting flange is connected
to the output shaft of the third gearwheel 32. A hydraulic pump of the same type as that
connected to the output shaft of the second gearwheel 26 is connected to the output shaft of
the first gearwheel 24. The housing is provided with recesses 34 and connection surfaces 36
for the offtake modules 30, which recesses and connection surfaces are so configured that
offtake modules of any type may be connected to the output shafts of the gearwheels 24, 26,
32. The connection surfaces may be provided with undepicted seals and fastening elements
for the offtake modules. When for example an add-on 10 in the form of a crane with
hydraulic cylinders 12 is fitted on the vehicle, an offtake module in the form of a hydraulic
pump is fitted in the PTO 16 to power the crane’s hydraulic cylinders. If the add-on 14 is for
example a compressor, an offtake module in the form of a connecting flange is preferably

fitted in the PTO, and the compressor’s input shaft is connected to said flange.

Fig. 3 depicts a sectional view of the PTO 16 along the line III —I1I in Fig. 2. It also depicts
fourth and fifth transmission means in the form of fourth and fifth gearwheels 38, 40 situated
in the PTO’s housing 18. The fifth gearwheel 40 is driven by the first gearwheel 24 via an
intermediate gearwheel 42, with the result that the direction of rotation of the fifth gearwheel
will be opposite to that of the second, third and fourth gearwheels 26, 32, 38. The between-
centres distance between the first and fourth gearwheels 24, 40 will also increase. In the
embodiment in Fig. 3 the PTO may be provided with five offtake modules 30 but it is also
possible for it to be provided with more gearwheels round the first gearwheel 24 so that it

may have more than five offtake modules.
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Fig. 4 depicts a schematic sectional view of the first embodiment of the PTO 16 according to
the present invention with one offtake module 30 removed. In cases where only two offtake
modules are required to drive the add-ons 10, 14 with which the vehicle is fitted, the recesses
34 at the respective connection surfaces 36 of the housing 18 which are intended for further
offtake modules may be blocked by a masking plate 44 to prevent oil from leaving, and dirt
from entering, the housing. The gearwheels 26, 32, 38, 40 which are not connected to an
offtake module via respective output shafts 22 may also be removed from the housing to
avoid powering components which at the time perform no function. This increases the
efficiency of the PTO and reduces the heat generated by friction. The vehicle’s fuel
consumption may thus be reduced. The removals may be effected by first removing a cover
46 from the housing and then removing the gearwheels 26, 32, 38, 40 with associated output
shafts 22 to which no offtake modules are to be connected. Thereafter the cover 46 is fitted
on the housing and the offtake modules which are to be used are fitted in the recesses 34 at
the respective connection surfaces 36. The recesses and connection surfaces to which no
offtake modules are to be connected are each provided with a masking plate. In cases where
further offtake modules are to be fitted to the PTO, the cover 46 and the masking plate 44
which block the recesses and connection surfaces to which offtake modules are to be fitted are
removed. This is followed by fitting in the housing the gearwheels 26, 32, 38, 40 with
associated output shafts 22 which are to be connected to offtake modules. The final step is to
fit the cover 46 on the housing. The first gearwheel 24 thus need not be removed when the
gearwheels 26, 32, 38, 40 with associated output shafts are to be fitted in or removed from the
housing. Fitting and removing the gearwheels 26, 32, 38, 40 with associated output shafts is
thus simplified in that an unnecessary number of components need not be fitted in and
removed from the housing. Nor need the input shaft 20 be removed from the powertrain 2
when the gearwheels 26, 32, 38, 40 with associated output shafts are to be fitted in or
removed from the housing, thereby also simplifying the fitting/removal of the gearwheels 26,
32, 38, 40 with associated output shafts in/from the housing. With advantage, the housing is
so configured that the gearwheels 26, 32, 38, 40 with associated output shafts can be fitted in
and removed from the housing when the housing is fitted on the vehicle. The fitting/removal
of the gearwheels 26, 32, 38, 40 with associated output shafts in/from the housing is thus
simplified in that the housing need not be removed from the vehicle. The housing may be

connected to the vehicle by suitable fastening elements 47.
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Fig. 5 depicts a schematic sectional view of the PTO 16 in a second embodiment which
differs from the first in that its recesses 34 for connection of offtake modules 30 face in
different directions, making it possible for offtake modules to be fitted in different directions.
Thus the second and third gearwheels 26, 32, and also the fourth and fifth gearwheels 38, 40,
are so configured that the output shaft 22 of each of the gearwheels 26, 32, 38, 40 may be
connected to two offtake modules in opposite directions. This further increases the PTO’s
flexibility in that the offtake modules may be placed in the direction appropriate to the
location of the add-ons 10, 14 on the vehicle. This makes it possible for connections between

the add-ons and the PTO to be shorter and fewer in number.

Fig. 6 depicts a schematic sectional view of the PTO 16 in a third embodiment which differs
from the above embodiments in that an intermediate piece 48 which has a base portion 49
with ducts 50 and control valves 52 is provided between the housing 18 and the offtake
modules 30. This intermediate piece makes it possible for pressurised fluid, e.g. air or
hydraulic oil from a pressure source 54, to be conveyed to a controllable clutch unit which is
provided for each offtake module. The ducts 50 in the base portion 49 are configured to
convey the fluid to the respective clutch units 56 in order to direct them to a disconnected or
connected position. A control valve 52 is preferably provided for each offtake module and is
preferably situated in the base portion 49. These control valves may be used to connect and
disconnect the respective offtake modules as desired. The control valves are operated by
means of a control unit 53 which is connected to them via respective signal lines 58. The
offtake modules which at the time are not to drive any of the vehicle’s add-ons 10, 14 may
thus be disconnected, increasing the efficiency of the PTO and reducing the heat generated by
friction. The vehicle’s fuel consumption may thus be reduced. As an alternative, the
controllable clutch unit 56 might be situated between the output shaft 22 and the offtake
module 30 without an intermediate piece 48. The intermediate picce 48 does however make it
possible to eliminate various hoses, pipes and connections for the connection and
disconnection of the offtake modules, rendering the PTO more compact and reducing its

weight, potentially leading to reduction in the vehicle’s fuel consumption.

The controllable clutch unit 56 has an axially movable sleeve 57 which is moved by the fluid
in the ducts 50. The inside of the sleeve is provided with splines 59 which cooperate both
with corresponding splines 59 on a first shaft journal 61 of the offtake module 30 which is

connected to the output shaft 22, and with splines 59 on a second shaft journal 63 which is
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connected to a rotatable component 64 of the offtake module. When the control valve 52
receives a signal from the control unit 53 to open the duct 50, the fluid will move the sleeve
57 axially to a position which allows engagement with the splines 59 on both the first and
second shaft journals. The output shaft 22 will thus drive the connected offtake module 30.
Closing the control valve 52 will cause the fluid pressure acting upon the sleeve 57 to
decrease, resulting in the sleeve moving axially along the shaft journals 61, 63 and creating a
clearance between them. The second shaft journal 63 will thus be disconnected from the first
shaft journal 61, bringing the offtake module’s rotatable component 64 to a standstill and thus
inactivating the offtake module. The movement of the sleeve 57 upon closure of the control
valve 52 is effected by a spring element 65. It is possible for the clutch unit 56 to be

configured differently, e.g. as a friction clutch.

The intermediate piece 48 is so configured that the offtake modules 30 can be placed in
apertures 60 with associated connection surfaces 36 of the base portion 49. In the same way
as the recesses 34 and connection surfaces 36 of the housing 18 in the other embodiments,
those of the base portion 49 are so configured that offtake modules of any type may be
connected to the output shafts 22 of the gearwheels 24, 26, 32, 38, 40. The connection
surfaces 36 may be provided with undepicted seals and fastening elements for the offtake
modules. In Fig. 6 an intermediate piece 48 is provided on one side of the housing, but it is
possible to have a further intermediate piece 48 on the opposite side of the housing so that the

housing might accommodate further offtake modules.

Fig. 7 depicts a sectional view of the intermediate piece 48 along the line VII — VII in Fig. 6.
It shows the ducts 50 extending and branching in the intermediate piece’s base portion 49.
The ducts extend from an outer surface 62 of the base portion where the pressure source 54 is
connected. They extend from the outer surface 62 to each point where an offtake module 30
may be connected and a control valve 52 is situated. The drawing shows five possible
connection points for offtake modules but it is also possible to connect more or fewer offtake

modules to the PTO.

Cited components and features cited above may within the scope of the invention be

combined between different versions cited.
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Claims

1. A power take-off comprising a housing (18) which at least partly accommodates

an input shaft (20),

at least two output shafts (22),

a first transmission means (24) connected to the input shaft (20),

a second transmission means (26) connected to at least one of the output shafts (22),

a third transmission means (32) connected to at least another of the output shafts (22),

at least two offtake modules (30) connected to the output shafts (22),

characterised in

that the second transmission means (26) and the at least one output shaft (22) which is
connected to the second transmission means (26) are arranged to be fittable in and removable

from the housing (18).

2. A power take-off according to claim 1, characterised in

that the housing (18) is so configured that the second transmission means (26) and the at least
one output shaft (22) which is connected to the second transmission means (26) can be fitted
in and removed from the housing (18) when the first transmission means (24) is fitted in the

housing (18).

3. A power take-off according to claim 1 or 2, characterised in
that the housing (18) is so configured that the second transmission means (26) and the at least
one output shaft (22) which is connected to the second transmission means (26) can be fitted

in and removed from the housing (18) when the input shaft (20) is connected to a powertrain

2).

4. A power take-off according to any one of the foregoing claims, characterised in
that the housing (18) is so configured that the second transmission means (26) and the at least
one output shaft (22) which is connected to the second transmission means (26) can be fitted

in and removed from the housing (18) when the housing (18) is fitted on a vehicle (1).

5. A power take-off according to any one of the foregoing claims, characterised in



10

15

20

25

30

WO 2014/189456 1 PCT/SE2014/050625

that the second transmission means (26) is so configured that the at least one output shaft (22)
which is connected to the second transmission means (26) can be connected to two offtake

modules (30).

6. A power take-off according to any one of the foregoing claims, characterised in
that the second transmission means (26) is so configured that two offtake modules (30) can be
connected to the at least one output shaft (22) which is connected to the second transmission

means (26), in opposite directions.

7. A power take-off according to any one of the foregoing claims, characterised in
that a controllable clutch unit (56) is provided between the at least one output shaft (22) which
is connected to the second transmission means (26) and the at least one offtake module (30)

which is connected to this output shaft (22).

8. A power take-off according to claim 7, characterised in
that an intermediate piece (48) is provided between the housing (18) and the clutch unit (56)
and comprises a base portion (49) provided with ducts (50) for conveying fluid to the clutch

unit (56) in order to direct the clutch unit (56) to a disconnected or connected position.

9. A power take-off according to claim 8, characterised in
that at least one control valve (52) is provided in the base portion (49) and is adapted to
directing fluid to the clutch unit (56).

10. A power take-off according to any one of the foregoing claims, characterised in

that the first, second and third transmission means (24, 26, 32) are gearwheels.

11. A power take-off according to any one of the foregoing claims, characterised in

that the at least one offtake module (30) is a hydraulic pump or a connecting flange.

12. A vehicle (1), characterised in that it is provided with a power take-off (16) according to

any one of the foregoing claims.

13. An intermediate piece for a power take-off according to claim 7, comprising a base

portion (49) which can be connected between the housing (18) and the clutch unit (56),
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characterised in
that the intermediate piece (48) is provided with ducts (50) for conveying fluid to the clutch

unit (56) in order to direct the clutch unit (56) to a disconnected or connected position.

14. An intermediate piece according to claim 13, characterised in
that at least one control valve (52) is provided in the base portion (49) and is adapted to
directing fluid to the clutch unit (56).
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