wo 2015/126313 A1 [N 0O OO OO

(43) International Publication Date

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2015/126313 Al

27 August 2015 (27.08.2015) WIRPOIPCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B60T 10/00 (2006.01) F16D 57/04 (2006.01) kind of national protection available): AE, AG, AL, AM,
F16D 66/00 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) International Apolication Number: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FIL, GB, GD, GE, GH, GM, GT,
PCT/SE2015/050176 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
13 February 2015 (13.02.2015) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
. PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(25) Filing Language: Swedish SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
1450191-0 19 February 2014 (19.02.2014) SE kind Of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: SCANIA CV AB [SE/SE]; S-151 87 Sider- TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
télje (SE). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Tnventors: SANNELIUS, Mikael; Riastigen 14, S-125 33 DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
Alvsjo (SE). RUDBERG, Arvid; Kyndelmissogriind 5 lgh LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
1201, $-126 37 Stockholm (SE). SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
’ GW, KM, ML, MR, NE, SN, TD, TG).
(74) Agent: WALLIN, Ulf; Scania CV AB, S-151 87 Sdder- Published:

tilje (SE).

with international search report (Art. 21(3))

(54) Title: CONTROL UNIT FOR RETARDER, VEHICLE INCLUDING SUCH A RETARDER AND METHOD FOR ENGA -
GING A RETARDER

(57) Abstract: The invention relates to a control
device for a retarder (2), comprising a first shaft (18)
which is connected to a rotor (20) of the retarder (2), a
second shaft (22) which is arranged to engage with a
driving source, and a first clutch element (54) ar-
ranged between the first and second shatts (18, 22),
and a pressure sensor (19) arranged in a torus (44)
formed between the rotor (20) and a stator. The pres-
sure sensor (19) is connected with a control device
(16), which is arranged to receive signals from the
pressure sensor (19) in relation to the pressure (p)
measured in the torus (44), and arranged to emit sig-
nals to control the clutch element (54) depending on
the pressure (p) measured in the torus (44). The inven-
tion also relates to a vehicle, comprising such a con-
trol device (4), and a method for the connection of a
retarder (2).
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Control unit for retarder, vehicle including such a retarder and method for

engaging a retarder

BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention relates to a control device for a retarder according to the pre-
amble of claim 1, a vehicle comprising such a control device according to the pream-
ble of claim 7, and a method for the connection of a retarder according to the pream-
ble of claim 8.

A retarder is used to brake a driving source, such as a vehicle. Often the retarder
consists of an auxiliary brake, which complements the wheel brakes of the vehicle.
Thus, excessive wear of the wheel brakes is avoided.

The retarder comprises at least one rotor and one stator, together forming a torus,
which is filled with a fluid as soon as a braking effect from the retarder is desired.
When the torus is filled, a torque is required to rotate the rotor, and such torque is
used as a braking torque by connecting the rotor to the power-train, such as the
gearbox or the propeller shaft in a vehicle. Thus, the rotor applies a braking torque on
the vehicle’s power-train, when the rotor is connected to the power-train. When the
braking torque is to cease, the fluid is evacuated from the torus. However, the power-
train continues to operate the rotor when the fluid has been evacuated, which means
that the rotor applies a small, but not non-existent, residual torque on the power-train.
The residual torque entails that the vehicle’s fuel consumption increases. In order to
reduce energy losses and thus reduce the vehicle’s fuel consumption, the retarder
circuit is disconnected from the power-train with a coupling device when the retarder
is deactivated and does not have to brake the vehicle. The retarder rotor is at a
standstill or near standstill when the retarder is not activated.

In a retarder whose torus is filled with water, the braking torque is controlled via the
volume of water present and active in the torus. The volume is controlled with one or
several throttle valves, arranged on an inlet or outlet channel to or from the torus, or
an outlet channel from the torus. By limiting the outflow of water from the torus, the
pressure in the torus increases. When the throttle valve placed in the retarder’s outlet
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channel is opened, the water volume in the torus will thus decrease, which in turn
means that the pressure in the torus drops. The water, or a sub-volume of the water
present in the torus, will evaporate as the static pressure in the torus drops to the

vapour pressure for water.

When the retarder is to be deactivated, the inflow of water to the torus is stopped and
the control valve is opened, so that water may be evacuated from the torus. How-
ever, the pressure in parts of the torus and in the evacuation channel from the torus
will not fall below the vapour pressure, and therefore water may remain in the torus,
even though evacuation of water is desired. The water remaining in the torus contrib-
utes to the non-desired residual torque, which contributes to an increased fuel con-
sumption. By disconnecting the retarder circuit, and thus the retarder shaft connected

with the rotor, from the vehicle’s power-train, the residual torque is eliminated.

Problems arise, however, at the next instance of use, when the retarder is to be con-
nected for braking, since water is present in the torus, which leads to an unaccepta-
bly high connecting torque, entailing substantial strains on the mechanical compo-
nents that handle the connection of the rotor with the power-train. In order to solve
this problem, a negative pressure generator, such as a vacuum suction device, may
be connected to the retarder circuit to suck out water remaining in the torus. Accord-
ingly, the connecting torque is reduced when the retarder has to be activated.

In case a component in the retarder circuit fails, however, water will remain in the
torus when the retarder is connected, which leads to a very substantial connecting
torque. Thus, the coupling device, which handles the connection of the retarder’s ro-
tor to the power-train, will be subjected to high stresses, which may lead to a failure

of the coupling device.

Document WO 2013083427 A1 shows a disconnectable retarder with a control de-
vice, which interrupts the connection of the retarder depending on the progress of the

retarder’s start-up process.

Document US 2006/0232127 A1 shows a retarder, wherein the pressure in the re-

tarder circuit is monitored with a pressure sensor.
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SUMMARY OF THE INVENTION

Despite prior art solutions, there is a need to further develop a control device for a
retarder, which monitors and controls the connecting process of the retarder’s rotor,
so that a clutch element is able to connect the rotor to a driving source, to avoid that
the clutch element fails and to increase the life and reliability of the clutch element.

The objective of the invention is to provide a control device for a retarder, which

monitors and controls the connecting process of the rotor in a retarder.

Another objective of the invention is to provide a coupling device with a long life and
high reliability for a retarder.

These objectives are achieved with a retarder of the type specified at the beginning,
which is characterised by the features specified in claim 1.

The control device according to the invention monitors the retarder so that the con-
necting torque does not exceed the maximum torque for which the clutch element is
dimensioned. By using a pressure sensor arranged at the torus to measure the pres-
sure in the torus, the torque of the rotor and the retarder shaft may be calculated.
The control device receives information about the pressure, and thus the torque. In
case the connecting torque exceeds the maximum torque for which the clutch ele-
ment is dimensioned, the control device will instruct the connecting torque to interrupt
the connection. Thus, failure of the clutch element is avoided. The control device ac-
cording to the invention thus also creates conditions for low wear of the clutch ele-
ment, which increases the life and reliability of the clutch element.

The above objectives are achieved also with a vehicle of the type specified at the
beginning, which is characterised by the features specified in claim 7. The vehicle will
be decelerated by the connected retarder. The control device receives signals from
the pressure sensor, and emits signals to control the coupling element depending on
the pressure measured in the torus. Should the pressure during the process of con-

necting the retarder rotor exceed predetermined threshold values, the connection is
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interrupted with the objective of avoiding wear and potential failure of the clutch ele-
ment. The controlled connection and disconnection of the retarder with use of the
control device therefore entails that the life and reliability of the clutch element in-
creases, which means that the vehicle may use a functioning auxiliary brake for a
longer period, reducing the wear of the vehicle’s wheel brakes. Often, a pressure
sensor is arranged in existing retarder systems, which pressure sensors estimate the
torque at normal braking with the retarder, in order to increase torque accuracy in this
manner, and facilitate the brake-force distribution with the vehicle’'s wheel brakes.

The above objectives are also achieved with a method for the connection of a re-
tarder of the type specified at the beginning, which is characterised by the features

specified in claim 8.

With the innovative method conditions are achieved for low wear of the clutch ele-
ment, which increases the clutch element’s life and reliability. At the same time, fail-
ure of the clutch element is avoided. By measuring the pressure in the torus with the
pressure sensor, the torque of the rotor and the retarder shaft may be calculated.
The control device receives information about the pressure, and thus the torque, and
will instruct the clutch element to interrupt the connection by disconnecting the first
shaft from the second shaft if the pressure, or the pressure change between the
starting pressure and the pressure, achieves or exceeds a predetermined threshold

value.

With the innovative method, a fast and direct pressure response is obtained, which
provides information that the torus still contains water. Other detection methods, such
as measuring the fluid level or the retarder shaft’s acceleration are not as fast or as

accurate.

According to one embodiment of the invention, the connection is interrupted by way
of the pressure, or the pressure change between the starting pressure and the pres-
sure, achieving or exceeding a predetermined threshold value within a predetermined
time period, and/or within a predetermined engine speed interval of the first shaft.
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Other advantages of the invention are set out in the detailed description below.
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BRIEF DESCRIPTION OF THE DRAWINGS

Below is a description, as an example, of preferred embodiments of the invention
with reference to the enclosed drawings, in which:

Fig. 1 shows a schematic side view of a vehicle with a control device for a retarder

according to the present invention,

Fig. 2 shows a control device for a retarder according to the present invention,

Fig. 3 shows a graph of different pressure levels in a retarder according to the pre-

sent invention, and

Fig. 4 shows a flow chart of a method for connection of a retarder according to the

present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION

Fig. 1 shows a schematic side view of a vehicle 1, which vehicle 1 is equipped with a
retarder 2, which is connected and disconnected with a control device 4 according to
the present invention. The vehicle 1 is also equipped with a gearbox 6, which is con-
nected to a combustion engine 8, which drives the driving wheels 10 of the vehicle 1
via the gearbox 6 and a propeller shaft 12. The driving wheels 10 are equipped with
wheel brakes 11. A control device 16 is arranged to control the retarder 2. The re-
tarder 2 comprises a rotatable first shaft 18, which is equipped with a first engine
speed sensor 9 to detect the speed of the first shaft 18. The engine speed sensor 9
is connected to the control device 16. The control device 4 is also equipped with a

pressure sensor 19.

Fig. 2 shows a control device for a retarder according to the present invention. The
first shaft 18 is connected with a rotor 20 of the retarder 2, and a second shaft 22 is
arranged to engage with a driving source. According to the embodiment shown in

Fig. 2, the driving source is arranged in the vehicle 1, wherein the connection of the
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retarder 2 with the vehicle 1 is carried out via the gearbox 6, which thus constitutes
the driving source. In Fig. 2 the gearbox 6 is displayed schematically. The second
shaft 22 may thus consist of the propeller shaft 12, which is connected with the gear-
box 6 and the vehicle’s driving wheels 10.

A transmission 26, in the form of a first cogwheel 24 fixedly arranged on the first shaft
18, engages with a disconnectable second cogwheel 28 arranged on the second
shaft 22. Preferably, a gearing ratio 3:1 is implemented through the transmission 26,
but other gearings are also possible, e.g. 1:1. The first shaft 18 is preferably mounted
with a bearing 36 in a retarder house 40, and possibly also in a gearbox house 38.
On the first shaft 18 the rotor 20 is arranged, which in a connected state rotates with
a speed proportionate to the speed of the second shaft 22. A stator 42 is connected
to the retarder housing 40, and will therefore not rotate.

The rotor 20 and the stator 42 jointly form a toroidal void shape, called torus 44,
which through an inlet opening 47 is filled with a fluid 46, such as water, when the
retarder 2 applies a braking torque on the second shaft 22 of the driving source in
order to brake the vehicle 1, to thus reduce or maintain the vehicle’s 1 speed. The
braking effect arises since the rotor 20 and the stator 42 are equipped with blades or
shovels 48, creating a flow of fluid in the torus 44 when the rotor 20 rotates. The flow
of fluid creates, in interaction with the shovels 48 of the rotor 20 and the stator 42, a
reaction force which forms the braking effect. The higher the engine speed of the ro-
tor 20, and the greater the amount of fluid in torus 44, the greater the reaction force,
and thus the torque, becomes. On the occasions when the retarder 2 does not have
to brake the vehicle 1, the torus 44 is wholly or partly drained of the fluid 46, which is
partly replaced with steam, entailing that the shovels 48 of the rotor 20 and the stator
42 primarily will create a steam flow in the torus 44. The steam flow causes an unde-
sirable reaction force to act on the first shaft 18, which generates a braking torque on
the second shaft 22. The braking torque from the retarder 2 entails that the fuel con-
sumption of the vehicle 1 increases, when the combustion engine 8 of the vehicle 1
exerts a torque. The friction from the bearings 36 and seals of the first shaft 18 also
emits a reaction force, which entails an increased fuel consumption. For this reason,
the first shaft 18 may be disconnected from the second shaft 22 when the retarder 2
is not used to brake the vehicle 1. The fuel consumption of the vehicle 1 may thus be
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reduced. Filling the torus 44 with fluid 46, and draining it of this, is done via a fluid

circuit 49.

The torus 44 must be filled with fluid 46 as quickly as possible when a braking effect
from the retarder 2 is desired. A slow filling initially entails a lack of a braking effect
from the retarder 2, leading to an exaggerated use of the wheel brakes 11 of the ve-
hicle 1, which will be exposed to unnecessary wear.

The disconnectable cogwheel 28 on the second shaft 22 entails that the first shaft 18,
and thus the rotor 20 of the retarder 2, may be disconnected from the gearbox 6, en-
tailing that the retarder 2 does not apply a braking torque on the vehicle 1 when the
retarder 2 is deactivated. When the retarder 2 is to be activated, the retarder 2 must
be connected mechanically with the second output shaft 22 of the gearbox 6 in a
quick and efficient manner. In order to achieve this, a clutch element 54 is arranged
between the second cogwheel 28 and the second shaft 22. The coupling element 54
preferably consists of a synchronisation device with synchronisation rings (not dis-
played). Such a synchronisation device is often present in gearboxes. It is also pos-
sible to adapt the coupling element 54 as a friction clutch, such as a multi-plate

clutch.

When the retarder 2 is to be activated in order to brake the vehicle 1, the clutch ele-
ment 54 is thus activated, since the second cogwheel 28 is connected with the sec-
ond shaft 22 via the clutch element 54. Since the second shaft 22 rotates at the con-
nection and the first shaft 18 stands still, the clutch element 54 will make the first
shaft 18 rotate by way of the transmission 26. The clutch element 54 is dimensioned
to be able to transfer the large braking torque exerted by the retarder 2 to the second
shaft 22.

Preferably, the fluid 46 supplied to the torus 44 is water. The water is supplied from
the coolant system 55 of the combustion engine 8. Thus, the fluid circuit 49 of the
retarder 2 is connected with the coolant system 55 of the combustion engine 8. The
retarder’s 2 braking torque is controlled by way of the volume of water which is active
in the torus. The water volume is controlled with a control valve 60, which is arranged
on an outlet channel 62 from the torus 44. By limiting the outflow of water from the
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torus 44 with the control valve 60, the pressure p in the torus 44 increases. When the
control valve 60 is opened, the water volume in the torus 4 will thus decrease, which
in turn means that the pressure p in the torus 44 drops. The water, or a sub-volume
of the water present in the torus 44, will evaporate as the static pressure p in the to-
rus 44 drops to the vapour pressure for water.

When the retarder 2 is to be deactivated, the inflow of water to the torus 44 is cut off
and the control valve 60 is opened, so that water may be evacuated from the torus
44. However, the pressure p in parts of torus 44 and in the evacuation channel from
the torus will not fall below the vapour pressure, and therefore the water in the torus
44 may remain in the torus 44, even though evacuation of water is desired. The wa-
ter remaining in the torus 44 contributes to the non-desired residual torque, which
contributes to an increased fuel consumption. By disconnecting the second cogwheel
28 from the second shaft 22, so that the first shaft 18 connected with the rotor 20 is
disconnected from the second driving shaft 22 of the vehicle 1, the residual torque is

eliminated.

Problems arise, however, when the retarder 2 is to be connected at the next instance
of use, since water is present in the torus 44, leading to an unacceptably high torque
and entailing substantial stress in the clutch element 54. In order to suck out remain-
ing water in the torus, a vacuum suction device 63 may be connected in the retarder
circuit 49. Accordingly, the connecting torque is reduced when the retarder 2 is to be

activated.

In case one component in the retarder circuit 49 fails, however, water will remain in
the torus 44 when the retarder 2 is connected, entailing that the connecting torque
becomes very substantial. In order to avoid that the clutch element 54 is subjected to
too great a torque, the control device 4 according to the invention monitors the con-
nection of the retarder 2, so that he connecting torque does not exceed the maximum
torque for which the clutch element 54 is dimensioned. The pressure sensor 19 ar-
ranged at the torus 44 measures the pressure p in torus 44 or downstream of torus
44. The pressure p in torus 44 is proportionate to the torque applied by the rotor 22.
Thus, the torque of the rotor 20 and the first shaft 18 may be calculated, entailing that
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the torque, which the clutch element 54 must transmit at the connection of the re-
tarder 2 for braking of the vehicle 1, may be determined.

The control device 16 is connected to the pressure sensor 19, the control valve 60
and the speed sensor 9. A directing valve 64 is also connected to the control device
16. The directing valve 64 is included in the retarder circuit 49 and opens and closes
by signals from the control device 16. When the retarder 2 is activated, the directing
valve 64 is opened to supply water to the torus 44, and when the retarder 2 is deacti-
vated, the directing valve 64 is closed, so that no water is supplied to the torus 44.
The control device 16 is also connected to a force element 66 which connects and
disconnects the clutch element 54. The force element 66 may be a hydraulic or
pneumatic cylinder or an electric motor, which controls the clutch element 54.

The control device 16 receives information about the pressure p from the pressure
sensor 19, which entails that the torque of the first shaft 18 may be determined. In
case the connecting torque exceeds the maximum torque for which the clutch ele-
ment 54 is dimensioned, the control device 16 will, via the force element 66, instruct
the connecting torque 54 to interrupt the connection. Thus, failure of the clutch ele-
ment 54 is avoided. The control device 2 according to the invention thus also creates
conditions for low wear of the clutch element 54, which increases the life and reliabil-
ity of the clutch element 54.

In case the torque from the first shaft 18 falls below the maximum torque for which
the clutch element 54 is dimensioned, the torus 44 of the retarder 2 is filled with wa-
ter by way of the control device 16 giving instructions to the directional valve 64 to
open, so that water from the cooling system 55 of the combustion engine 8 is allowed
to pass the directing valve 64 and flow to the torus 44, which entails that the retarder
2 will apply a braking action on the vehicle 1. In order to achieve that the water in the
cooling system 55 and the retarder circuit 49 flows through the directing valve 64,
and further along to the torus 44, a coolant pump 68 is used. When the rotor 20 ro-
tates, the rotor 20 will also pump water through the retarder circuit 49. In the coolant
system, there is also a heat exchanger 70 and an expansion tank 72.
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According to the above, the retarder 2 is described as being arranged in a vehicle 1
in order to brake the vehicle 1, but it is also possible to use the retarder 2 according
to the present invention for other applications. According to the above, the vehicle 1,
the combustion engine 8, the gearbox 6 or the propeller shaft 12 may constitute a
driving source, which is connected directly or indirectly to the retarder 2. Other driving

sources may, however, be connected to the retarder 2.

Fig. 3 shows graphs of different pressure levels in a retarder according to the present
invention. The graphs represent the pressure p in the torus 44 in relation to time t or
the engine speed n of the first shaft 18. At the connection of the first shaft 18 via the
clutch element 54, the first shaft 18 accelerates. In case there is water in the torus
44, the pressure p in the torus 44 will increase when the first shaft 18 accelerates. If
the pressure p, or the pressure change Ap between the starting pressure pb and the
pressure p, achieves or exceeds a predetermined threshold value y, the control de-
vice 16 will instruct the clutch element 54 via the force element 66 to interrupt the
connection. Thus, failure of the clutch element 54 is avoided. According to one em-
bodiment the control device 16 will, via the force element 66, instruct the clutch ele-
ment 54 to interrupt the connection if the pressure or the pressure change Ap
achieves or exceeds a predetermined threshold value p within a predetermined time
period At, and/or within a predetermined engine speed interval An of the first shaft 18.
The threshold value p and the time period At and the engine speed interval An are
determined based on the clutch element’s 54 maximum torque, which it is designed
to handle. According to the embodiment in Fig. 3, the threshold value p has been
marked and specified as the pressure p, whereat the control device 16 will instruct
the clutch element 54 via the force element 66 to interrupt the connection. A position
sensor 76 may be arranged at the clutch element 54, which position sensor 76 emits
signals about the position of the clutch element 54. Thus, an indication is received as
to how much the clutch element 54 has been connected.

A method for connection of the retarder 2 will be explained with the help of Figure 4.
The flow chart in Fig. 4 shows the following steps:

a) measuring the starting pressure pb in the torus 44,

b) controlling the clutch element 54 to connect the first and second shafts 18, 22,

¢) measuring the pressure p in the torus 44, and
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d) disconnecting the first shaft (18) from the second shaft (22) if the pressure (p), or
the pressure change Ap between the starting pressure pb and the pressure p,
achieves or exceeds a predetermined threshold value p.

Preferably, the first shaft 18 is disconnected from the second shaft 22 if the prede-
termined threshold value p is achieved or exceeded within a predetermined time pe-
riod At, and/or within a predetermined engine speed interval An of the first shaft 18.

Preferably, a control device 16 receives information about the starting pressure pb
and the pressure p from a pressure sensor 19, and controls the clutch element 54 so
that the first shaft 18 is disconnected from the second shaft 22, if the predetermined

threshold value u is achieved or exceeded.

Preferably steps a) - d) are repeated until the pressure or the pressure change Ap

falls below the predetermined threshold value p.

Preferably the torus comprises an inlet channel 47 and an outlet channel 62, wherein

the starting pressure pb and the pressure p are measured in the outlet channel 62.

Preferably the predetermined time period At is calculated as of a point in time when
the clutch element 54 is controlled to begin the connection of the first and second
shafts 18, 22.

According to the invention, a computer program P is provided, which may comprise
procedures to control the connection of the retarder 2 according to the present inven-

tion.

The computer program P may comprise procedures for control of the connection of
the retarder 2 according to the above mentioned method steps.

The program P may be stored in an executable manner, or in a compressed manner,

in @ memory M and/or in a read/write memory R.
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The invention also relates to a computer program product, comprising program code
stored in a medium readable by a computer 74, in order to perform the method steps
specified above, when said program code is executed in the control device 16, or
another computer 74 connected to the control device 16.

The components and features specified above may, within the framework of the in-
vention, be combined between different embodiments specified.
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Claims

1. Control device for a retarder (2), comprising

a first shaft (18) which is connected with a rotor (20) of the retarder (2);

a second shaft (22) which is arranged to engage with a driving source;

a first clutch element (54) arranged between the first and the second shafts (18, 22);
and

a pressure sensor (19) arranged at a torus (44) formed between the rotor (20) and a
stator, which torus comprises an inlet channel (47) and an outlet channel (62), which
are arranged to supply and evacuate, respectively, water (46) to and from the torus
(44),

characterised in that the pressure sensor (19) is connected with a control device
(16), which is arranged to receive signals from the pressure sensor (19) in relation to
pressure (p) measured in the torus (44), and arranged to emit signals to control the
clutch element (54) depending on the pressure (p) measured in the torus (44).

2. Control device according to claim 1, characterised in that the pressure sensor

(19) is arranged in the outlet channel.

3. Control device according to any of claims 1 or 2, characterised in that the clutch
element (54) is a synchronisation device.

4. Control device according to any of claims 1 or 2, characterised in that the clutch
element (54) is a friction clutch.

5. Control device according to any of the previous claims, characterised in that the
driving source is arranged in a vehicle (1).

6. Control device according to claim 5, characterised in that the second shaft (22) is

a propeller shaft (12), arranged to engage with the driving wheels of the vehicle (1).

7. Vehicle (1), characterised by the fact that it comprises a control device (4) ac-
cording to any of claims 1-6.
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8. Method for connection of a retarder (2), comprising

a first shaft (18) which is connected with a rotor (20) of the retarder (2);

a second shaft (22) which is arranged to engage with a driving source;

a clutch element (54) arranged between the first and the second shaft (18, 22); and a
torus (44) formed between the rotor (20) and a stator, which torus comprises an inlet
channel (47) and an outlet channel (62), which are arranged to supply and evacuate,
respectively, water (46) to and from the torus (44),

characterised in that the method comprises the following steps:

a) measuring the starting pressure (pb) in the torus 44,

b) controlling the clutch element (54) to connect the first and second shafts (18, 22),
c) measuring the pressure (p) in the torus (44), and

d) disconnecting the first shaft (18) from the second shaft (22) if the pressure (p), or
the pressure change (Ap) between the starting pressure (pb) and the pressure (p),

achieves or exceeds a predetermined threshold value (p).

9. Method according to claim 8, characterised in that the first shaft (18) is discon-
nected from the second shaft (22) if the predetermined threshold value (p) is
achieved or exceeded within a predetermined time period (At), and/or within a prede-
termined engine speed interval (An) of the first shaft (18).

10. Method according to any of claims 8 - 9, characterised in that a control device
(16) receives information about the starting pressure (pb) and the pressure (p) from a
pressure sensor (19), and controls the clutch element (54) so that the first shaft (18)
is disconnected from the second shaft (22) if the predetermined threshold value (p) is
achieved or exceeded.

11. Method according to any of claims 8 - 10, characterised in that the steps a) - d)
are repeated until the pressure (p) or the pressure change (Ap) falls below the prede-
termined threshold value (p).

12. Method according to any of claims 8 - 11, characterised in that the torus com-
prises an inlet channel (47) and an outlet channel (62), wherein the starting pressure
(pb) and the pressure (p) are measured in the outlet channel (62).
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13. Method according to any of claims 8 - 12, characterised in that the predeter-
mined time period (At) is calculated from a point in time when the clutch element (54)
is controlled to begin the connection of the first and the second shafts (18, 22).

14. Computer program (P) for controlling a retarder (2), wherein said computer pro-
gram (P) comprises program code to cause an electronic control device (16), or an-
other computer (74) connected to the electronic control device (16), to perform the

steps according to any of claims 8-13.

15. Computer program product, comprising a program code stored in a medium
readable by a computer (74), in order to perform the method steps according to any
of claims 8-13, when said program code is executed in an electronic control device

(16) or in another computer (74) connected to the electronic control device (16).
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