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1
ACTUATING DEVICE AND TRANSMISSION

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application is the U.S. National Stage Appli-
cation pursuant to 35 U.S.C. §371 of International Patent
Application No. PCT/DE2013/200231, filed on Oct. 17,
2013, which application claims priority from German Patent
Application No. DE 10 2012 219 372.3 filed on Oct. 24,
2012, which applications are incorporated by reference in
their entireties.

TECHNICAL FIELD

The invention relates generally to an actuating device, in
particular, for actuating a transmission, to select a transmis-
sion ratio and to engage or disengage the selected transmis-
sion ratio and/or to actuate a clutch. The invention further
relates to a transmission that includes at least one such
actuating device.

BACKGROUND

Various actuating devices for transmissions or clutches
are known in the art.

For example, German Patent No. DE 196 55 083 B4 (Reik
et al.) discloses an actuating device for a transmission
including a control cylinder integrated into the clutch cover.
The clutch operation actuator is a separate element.

PCT International Patent Application Publication No. WO
97/02963 (Reik et al.) discloses an actuating device for a
transmission and clutch wherein the transmission and the
clutch are actuated by means of actuators that are separate
from each other. PCT International Patent Application Pub-
lication No. WO 02/066870 A1 (Norum et al.) discloses a
transmission actuator wherein a transmission ratio is disen-
gaged in an automated way when a different transmission
ratio is engaged.

SUMMARY

According to aspects illustrated herein, there is provided
an actuating device for actuating a transmission to select a
transmission ratio and to engage or disengage the selected
transmission ratio and to actuate at least one clutch, includ-
ing at least one rotary cylinder element, guide tracks formed
in the at least one rotary cylinder element, shift forks each
having a contact element engaging in the respective guide
tracks to displace the shift forks in order to select and engage
or disengage the transmission ratio of the transmission and
an actuating region for a clutch actuating means for actuat-
ing the at least one clutch.

In an example embodiment of the invention, an actuating
device, in particular, for actuating a transmission, to select a
transmission ratio and to engage or disengage the selected
transmission ratio and/or to actuate at least one clutch
comprises at least one rotatable cylinder element with guide
tracks in which a respective contact element of a shift fork
engages to displace the shift fork in order to select and
engage or disengage a transmission ratio of a transmission
and an actuating region for a clutch actuating means for
actuating the at least one clutch. Thus, actuation of the
transmission and of the clutch is advantageously integrated
into the actuating device.

In an example embodiment, the at least one cylinder
element may be rotatable in a first direction of rotation and
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in a second direction of rotation running counter to the first
direction of rotation. Thus, the direction of rotation of the
cylinder element may be specifically selected to actuate the
transmission and/or clutch as a function of the direction of
rotation.

In an example embodiment, the guide tracks may be
disposed on the outer circumference of the at least one
cylinder element.

In an example embodiment, the at least one cylinder
element may be hollow and may have an actuating region
provided on its inner circumference. This allows not only the
outer contour to be used but also in a space-saving way the
inner contour.

In an example embodiment, the guide tracks may have
junctions and the respective branches may be passed through
as a function of the direction of rotation. Accordingly, when
a junction is being passed, the direction after the junction is
dependent on the direction of rotation, providing a simple
way of subdivision and deflection.

In an example embodiment, when a junction is being
passed in a first direction of rotation, a change from one
guide track to another guide track may occur. This may
advantageously occur as a result of a deflection in the region
of the junction.

In an example embodiment, when a junction is being
passed in a second direction, there will advantageously be no
change from one guide track to another guide track.

In an example embodiment, the actuating region may
include ramp regions which cause the clutch actuating
means to be blocked against the ramp region and entrained
in the rotation upon a rotation of the actuating region in a
first direction of rotation and to be rotated relative to the
ramp region and not entrained in the rotation upon a rotation
of the actuating region in a second direction of rotation.

In an example embodiment, a transmission including a
plurality of transmission ratios and at least one clutch
comprises at least one actuating device as described above.

In an example embodiment, two actuating devices may be
provided to select a transmission ratio and to engage or
disengage the selected transmission ratio and/or to actuate
two clutches.

In an example embodiment, the transmission may be a
double clutch transmission.

An object of the invention is to provide an actuating
device and a transmission that are of simple construction and
cost-efficient to manufacture.

These and other objects, advantages and features of the
present invention will be better appreciated by those having
ordinary skill in the art in view of the following detailed
description of the invention in view of the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be explained below based on
preferred exemplary embodiments with reference to the
associated figures, in which:

FIG. 1 is a diagrammatic representation of an example
embodiment of an actuating device in a selected operating
position;

FIG. 2 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 3 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;
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FIG. 4 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 5 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 6 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 7 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 8 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 9 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 10 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 11 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 12 is a diagrammatic representation of an example
embodiment of an actuating device in a further selected
operating position;

FIG. 13 is a view of a section of a transmission of the
invention;

FIG. 14 is a view of a section of a transmission of the
invention;

FIG. 15 is a view of a section of a transmission of the
invention;

FIG. 16 is a view of a section of a transmission of the
invention; and,

FIG. 17 is a view of a section of a transmission of the
invention.

DETAILED DESCRIPTION

At the outset, it should be appreciated that like drawing
numbers on different drawing views identify identical, or
functionally similar, structural elements of the disclosure. It
is to be understood that the disclosure as claimed is not
limited to the disclosed aspects.

Furthermore, it is understood that this disclosure is not
limited to the particular methodology, materials and modi-
fications described and as such may, of course, vary. Itis also
understood that the terminology used herein is for the
purpose of describing particular aspects only, and is not
intended to limit the scope of the present disclosure.

Unless defined otherwise, all technical and scientific
terms used herein have the same meaning as commonly
understood to one of ordinary skill in the art to which this
disclosure belongs. It should be understood that any meth-
ods, devices or materials similar or equivalent to those
described herein can be used in the practice or testing of the
disclosure.

FIG. 1 is a diagrammatic representation of actuating
device 1, in particular, for actuating a transmission, in
particular in a motor vehicle, for selecting and engaging/
disengaging a transmission ratio and/or to actuate a clutch of
the transmission. Actuating device 1 comprises rotatable
cylinder element 2, which is diagrammatically represented
as a rectangle in FIGS. 1 to 12. The rectangle diagrammati-
cally indicates the unwound surface of cylinder element 2.
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On its surface, rotatable cylinder element 2 has guide
tracks 3, 4 extending in the circumferential direction of
cylinder element 2 and having junctions 5. Thus, guide
tracks 3, 4 include junctions 5 that divide guide tracks 3, 4
into guide tracks 6, 7, 8, 9. Guide tracks 6, 7 are disposed to
be parallel with but axially offset from guide track 3 and
guide tracks 8, 9 are disposed to be parallel with but axially
offset from guide track 4. Guide tracks 6, 7, 8, 9 extend over
only part of the length of guide tracks 3, 4 in the circum-
ferential direction.

Contact elements 10, 11 of shift forks 12, 13 of the
transmission engage in guide tracks 3, 4 to select and to
engage or disengage a transmission ratio of the transmission
by displacing shift forks 12, 13 in the axial direction of
cylinder element 2. This allows transmission ratios A, B, C,
D to be selected and engaged starting from neutral position
N.

Actuation of contact elements 10, 11 and consequently of
shift forks 12, 13 is achieved by rotating cylinder element 2
and shifting contact element 10, 11 engaged in guide tracks
3, 4 towards guide tacks 6, 7 and 8, 9, respectively, by
axially displacing contact elements 10, 11 and thus, shift
forks 12, 13. Actuation is attained by moving contact
elements 10, 11 from guide tracks 3, 4 to guide tracks 6, 7
or 8, 9 by passing contact elements 10, 11 over junctions 5
towards guide tracks 6, 7, 8, 9. The transitions from guide
tracks 3, 4 to guide tracks 6, 7, 8, 9 are dependent on the
direction of rotation. Rotary cylinder element 2 is rotatable
in a first direction of rotation and in a second direction of
rotation counter to the first direction of rotation.

Transition of shift element 11 from guide track 4 to guide
track 8 may be achieved by rotation in one direction of
rotation whereas transition from guide track 8 to guide track
4 will then occur in the opposite direction of rotation.
Transition from guide track 4 to guide track 9 occurs by
rotating contact element 11 to the left into guide track 14 and
subsequently by rotation in the opposite direction into guide
track 9.

In the diagrammatic representation of FIG. 1, rotation to
the left and to the right, respectively, means that the cylinder
element as a rectangular surface is moved to the right or to
the left. Transition from guide track 4, the right-hand por-
tion, to region 14 through the one-way transition area occurs
by displacing rotary cylinder element 2 to the right and
subsequently, once contact element 11 has reached the
region of guide track 14, displacing cylinder element 2 to the
left. The same occurs when contact element 10 transitions
from guide track 3 to guide track 6 or 7.

Junctions 5 indicated by a dashed line are passable in both
direction, junctions 5 indicated by solid and dashed lines are
one-way passages. An arrow indicates the passing direction
from the passable side to the impassable side and a solid line,
on its own, represents an impassable transition. A transition
from one guide track to another guide track or guide track
sections may occur in a corresponding way; if the transition
is in the region of a passable junction, the transition may
occur in both directions of rotation and if the transition is in
the region of a one-way junction, the transition may only
occur in one direction of rotation. The passing of a one-way
junction in a direction against the passing direction is
impossible.

Rotary cylinder element 2 further comprises ramp regions
15 that act as actuating regions for clutch actuating means 16
that actuate clutch 17. As depicted in FIGS. 10 through 12,
clutch 17 can be embodied as a friction clutch. Axially
displaceable pin 18 is provided for displacement relative to
energy storage element 19 that is supported in an axial



US 9,453,576 B2

S

direction on an oblique ramp surface of ramp region 15. In
an alternative embodiment, energy storage element 19 may
be supported in the radial or circumferential directions
instead of in the axial direction.

Rotation of cylinder element 2 allows pin 18 to come to
rest against flank 20 of ramp region 15, causing flank 20
upon a continued rotation to rotate pin 18 in the circumfer-
ential direction and thus causing clutch actuating means 16
to be displaced. In the exemplary embodiment shown in
FIGS. 1 to 12, clutch actuating means 16 is embodied as a
piston rod of a master cylinder piston so that clutch 17 is
actuated hydraulically by a displacement of clutch actuating
means 16.

When cylinder element 2 is actuated from the right side
towards the left, a selection is made in that contact element
10 or 11 is moved from guide track 3 or 4 to one of guide
tracks 6, 7, 8, 9. When cylinder element 2 is rotated in the
opposite direction, a shifting process or a clutch actuation
process may be carried out.

In FIGS. 1 to 12, dashed lines to the right and to the left
of the rectangular region diagrammatically indicating cyl-
inder element 2 indicate guide tracks. These dashed lines
represent a continuation of the tracks in the direction of
rotation for a better understanding of how the cylinder
element works.

FIG. 2 is a diagrammatic representation of the arrange-
ment of FIG. 1 with transitions of guide tracks 3, 4, 6, 7, 8,
9 in the passable direction indicated by arrows 21. Circles 22
indicate the shifting points that mark the position at which
transmission ratios A, B, C, D are to be considered as
engaged when a transition is made from guide track 3, 4 to
one of guide tracks 8, 9, 6, 7.

The arrows indicate the transitions from one guide track
to another guide track in the passing direction especially for
the one-way transitions.

FIG. 3 illustrates the position of cylinder element 2 of
actuating device 1 of the transmission in the neutral setting
N prior to an engagement of the shifting position of trans-
mission ratio A. Shifting element 11 is disposed in guide
track 14 between guide tracks 8 and 9 as viewed in the axial
direction and shifting element 10 is disposed in guide track
3.

Clutch actuating means 18 are set by pin 18 to be in a
position in which clutch 17 is not actuated, i.e. in the
disengaged position of the clutch. Energy storage element 19
acts on pin 18 to cause pin 18 to rest on a ramp surface of
ramp region 15.

FIG. 4 illustrates a position of cylinder element 2 of
actuating device 4 in a position offset to the left relative to
the position shown in FIG. 3. Here, contact element 11 has
moved from guide track 14 to junction 5 and, upon contin-
ued displacement of the cylinder element to the left, would
be moved in an axial direction towards shifting point 22. In
FIG. 4, transmission ratio A has been selected and the clutch
is disengaged, i.e. open, as pin 18 continues to be supported
on a ramp surface of ramp region 15.

FIG. 5 illustrates an actuating position of cylinder element
2 in which cylinder element 2 has been moved even further
to the left relative to the actuating position of cylinder
element 2 in FIG. 4, with contact element 11 located in
shifting point 22 and transmission ratio A engaged. The
clutch remains unactuated, i.e. disengaged, as pin 18 con-
tinues to rest against a ramp surface of ramp region 15 and
clutch actuating means 16 continues to be unactuated.

Compared to FIG. 5, FIG. 6 illustrates a further actuating
position in which cylinder element 2 has been moved even
further to the left, causing contact element 11 to have moved
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further along guide track 9 past shifting point 22, causing the
vertical flank of ramp region 15 to act on pin 18 in the
circumferential direction to displace clutch actuating means
16 and in turn to engage clutch 17 as a result of a hydraulic
action, for instance. Consequently, FIG. 6 illustrates a con-
dition in which transmission ratio A is engaged and the
clutch is closed, i.e., engaged.

Compared to FIG. 6, FIG. 7 illustrates an operating
position of cylinder element 2 in which cylinder element 2
has been moved to the right relative to the position shown in
FIG. 6, causing contact element 11 to have moved from the
end of guide track 9 to shifting point 22. Clutch actuating
means 16 is unactuated again and clutch 17 is disengaged,
i.e. open. In the operating condition shown in FIG. 7,
transmission ratio A is engaged while the clutch is disen-
gaged.

FIG. 8 illustrates an operating position in which cylinder
element 2 has been moved further to the right compared to
the position shown in FIG. 7. Thus, contact element 11 has
been moved to junction 5 and from the level of guide track
9 to the level of guide track 4 in the axial direction,
transmission ratio A is disengaged and neutral position N is
engaged while the clutch is disengaged. At the same time,
pin 18 moves along the ramp surface of ramp region 15
against the force of energy storage element 19, clutch
actuating means 16 is unactuated and clutch 17 is disen-
gaged.

FIG. 9 illustrates an operating position of cylinder ele-
ment 2 in which cylinder element 2 has been moved further
to the right compared to the operating position shown in
FIG. 8. Thus, contact element 11 transitions from guide track
14 to guide track 4, passing through a one-way junction
region 23 from the right to the left.

FIG. 10 illustrates an operating position of cylinder ele-
ment 2 in which cylinder element 2 has been moved further
to the left compared to the operating position of FIG. 9,
causing contact element 11 to have moved to the right in
guide track 4 towards junction 5 towards shifting point 22.
In the operating position of FIG. 10, transmission ratio B has
been selected and clutch 17 is disengaged.

FIG. 11 illustrates an operating position of cylinder ele-
ment 2 in which cylinder element 2 has been moved further
to the left compared to the position of cylinder element 2 in
FIG. 10, causing contact element 11 to have moved from
guide track 4 to shifting point 22 of guide track 8. In this
operating position, transmission ratio B is engaged and the
clutch is disengaged.

FIG. 12 illustrates an operating position of cylinder ele-
ment 2 in which cylinder element 2 has been moved further
to the left compared to the operating position shown in FIG.
11, causing contact element 11 to have moved further to the
right in guide track 8. At the same time, clutch 17 has been
engaged because clutch actuating element 16 has been
actuated by pin 18 and flank 20 of ramp region 15. In the
exemplary embodiment of FIG. 12, transmission ratio B is
active and the clutch is engaged.

The same operations that have been described above to
actuate contact element 11 may be carried out for contact
element 10 to select transmission ratios C and D by moving
contact element 10 to guide tracks 6 and 7.

FIG. 13 is a sectional view of the arrangement of two
cylinder elements 2 and gearwheel 24 to be driven by
driving stage 25. Contact elements 10, 11 of shift forks 12,
13 engage in guide tracks 3, 4 and are displaceable into
guide tracks 6, 7, 8, 9, 14 by a rotation of cylinder elements
2.
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FIG. 14 illustrates two cylinder elements 2 with respec-
tive guide track 3, 4 in which contact elements 10, 11
connected to shift forks 12, 13 are engaged. Spring-loaded
pin 26 is provided to be actable upon against the guide track
counter to the pre-loading action of an energy storage
element 27.

FIG. 15 illustrates cylinder element 2 with guide track 4
embodied as a groove. In the transitional region of junction
5, a ramp-shaped protrusion is provided as a deflection to
guide track 8, which is embodied as a groove that is axially
spaced apart. In the same way, a ramp-shaped transitional
region 5 is provided as a deflection in the axial direction
from guide track 14 to guide track 9, which is axially spaced
apart. Transition from guide track 4 to guide track 8 may
thus only occur along junction region 5 by deflection on
ramp 28. Transition from guide track 4' to guide track 14
along arrow 29 is possible. Transition from guide track 14 to
guide track 9 in turn only occurs along ramp 30.

FIGS. 16 and 17 illustrate cylinder element 2 embodied as
a hollow element with ramp regions 15 formed on a radially
inner surface. Ramp regions 15 have ramp surface 31 and
flank 20. Clutch actuating means 16 has engagement region
32 that is likewise of ramp-shaped design. Thus, clutch
actuating means 16 may be rotated in a counter-clockwise
direction relative to cylinder element 2 because, in this case,
engagement region 32 may be rotated along ramp surface
31. In the case of a rotation in a clockwise direction,
engagement region 32 hits flank 20 and any further relative
rotation between clutch actuating means 16 and cylinder
element 2 is blocked. In this operating condition, rotation of
clutch actuating means 16 is only possible together with
cylinder element 2.

It will be appreciated that various of the above-disclosed
and other features and functions, or alternatives thereof, may
be desirably combined into many other different systems or
applications. Various presently unforeseen or unanticipated
alternatives, modifications, variations, or improvements
therein may be subsequently made by those skilled in the art
which are also intended to be encompassed by the following
claims.

LIST OF REFERENCE NUMERALS

1 Actuating device
2 Cylinder element
3 Guide track

4, 4' Guide track

5 Junction

6 Guide track

7 Guide track

8 Guide track

9 Guide track

10 Contact element
11 Contact element
12 Shift fork

13 Shift fork

14 Guide track

15 Ramp region

16 Clutch actuating means
17 Clutch

18 Pin

19 Energy storage device
20 Flank

21 Arrow

22 Shifting points
23 Junction region
24 Gearwheel
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25 Driving stage

26 Pin

27 Spring

28 Ramp

29 Arrow

30 Ramp

31 Ramp surface

32 Engagement region

What is claimed is:

1. A system, comprising:

a friction clutch; and,

an actuating device for actuating a transmission to select

a transmission ratio and to engage or disengage the

selected transmission ratio and to actuate the friction

clutch, the actuating device, comprising:

at least one rotary cylinder element;

guide tracks formed in the at least one rotary cylinder
element;

shift forks, each with a contact element engaging in the
respective guide tracks to displace the shift forks in
order to select and engage or disengage the trans-
mission ratio of the transmission; and,

an actuating region for a clutch actuating means for
actuating the friction clutch.

2. The actuating device recited in claim 1, wherein the at
least one cylinder element is rotatable in a first direction of
rotation and in a second direction of rotation counter to the
first direction of rotation.

3. The actuating device recited in claim 1, wherein the
guide tracks of the at least one cylinder element are arranged
on an outer circumference of the cylinder element.

4. The actuating device recited in claim 1, wherein the at
least one cylinder element is hollow and the actuating region
is formed on an inner circumference of the at least one
cylinder element.

5. The actuating device recited in claim 1, wherein the
guide tracks have junctions and the junctions are passed
through as a function of a direction of rotation.

6. The actuating device recited claim 5, wherein upon the
passing of a junction in a first direction of rotation, a change
is made from one guide track to another guide track.

7. The actuating device recited in claim 5, wherein upon
the passing of a junction in a second direction of rotation, no
change is made from one guide track to another.

8. The actuating device recited in claim 1, wherein the
actuating region has ramp regions arranged to lock the
clutch actuating means against the ramp region and to
entrain it in the rotation upon a rotation of the actuating
region in a first direction of rotation and to rotate the clutch
actuating means relative to the ramp region and not to
entrain it in the rotation upon a rotation of the actuating
region in a second direction of rotation.

9. A transmission with a plurality of transmission ratios
and at least one clutch, comprising at least one actuating
device as recited in claim 1.

10. The transmission recited in claim 9, wherein two
actuating devices are provided to select a transmission ratio
and to engage or disengage the selected transmission ratio
and to actuate two clutches.

11. The transmission recited in claim 9, wherein the
transmission is a double clutch transmission.

12. An actuating device for actuating a transmission to
select a transmission ratio and to engage or disengage the
selected transmission ratio and to actuate at least one clutch,
comprising:

at least one rotary cylinder element;
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guide tracks formed in the at least one rotary cylinder
element;

a shift fork with a contact element engaging in the
respective guide tracks to displace the shift fork in
order to select and engage or disengage the transmis- 5
sion ratio of the transmission; and,

an actuating region for a clutch actuating means for
actuating the at least one clutch;

wherein the at least one cylinder element is hollow and the
actuating region is formed on an inner circumference of 10
the at least one cylinder element.
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