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Description

[0001] The present invention relates to a transmission.
[0002] SU1218214 discloses the preamble or claim 1.
[0003] GB 2239063 relates to a continuously variable
transmission comprising two pulleys around which a belt
is passed. With this transmission, use is made of a conical
body by means of which the running radius of the belt on
a pulley is increased or decreased by radial displacement
of contact blocks.
[0004] US 5,492,506 discloses a pulley for a transmis-
sion. The pulley has contact blocks which can be moved
to and fro radially between two discs. The contact blocks
determine the running radius of a toothed belt passed
around the pulley. The contact blocks have a toothed
profile for engagement with the toothed belt. An advan-
tage of the pulley according to US 5,492,506 with respect
to the transmission from GB 2239063 is the fact that, due
to the positive-locking contact between the contact
blocks and toothed belt, problems with regard to slipping
between the two are prevented. A drawback of the known
pulley according to US 5,492,506 is the fact that the run-
ning radius of the pulley can, in practice, only be adjusted
to a limited number of discrete positions. As a result, the
range of application is limited and the actuation is rela-
tively complicated.
[0005] It is therefore an object of the present invention
to provide a transmission with an increased range of ap-
plication and the possibility of simpler actuation.
[0006] Said object is achieved by the transmission ac-
cording to Claim 1, comprising a first circulating element
rotatable about a first rotation axis, a second circulating
element rotatable about a second rotation axis, an elon-
gate flexible continuous transmission element which is
passed around both the first circulating element and the
second circulating element, at least one of the first and
second circulating elements comprising:

- a number of contact elements which are distributed
around the rotation axis of the respective circulating
element for contact with the transmission element,
which contact elements determine a running radius
on which the transmission element is passed around
the respective circulating element,

- a radial guide for each of the contact elements, along
which the respective contact elements can be moved
to and fro radially between an inner radial position
and an outer radial position,

- displacement means for moving the contact ele-
ments to and fro in the radial direction between the
inner and the outer position,
wherein the transmission element is provided with a
number of engagement elements which are provided
at a regular pitch on a side facing the contact ele-
ments, and each of the contact elements comprising

- a base part which is in operative contact with
the radial guide and with the displacement

means, and
- an engagement member which is connected to

the base part and can be moved in a radial di-
rection with respect to the base part,

wherein the engagement member of at least one of
the number of contact elements of the respective
circulating element is in positive-locking contact with
at least one engagement element of a number of
engagement elements of the transmission element.

[0007] The transmission according to the invention
comprises contact elements which each have a base part
and an engagement member which can be moved radi-
ally with respect thereto. The contact elements may be
positioned on any radial position between the inner and
the outer radial position. This determines the running ra-
dius of the transmission element. Furthermore, at each
radial position, positive-locking contact by at least one of
the contact elements with the transmission element is
achieved, or at least ensured to an improved degree, by
the fact that the engagement member thereof can move
radially with respect to the associated base part. In this
way, the engagement member can position itself with
respect to the transmission element in such a way that
the positive-locking contact can be achieved where the
engagement member of at least one of the contact ele-
ments is situated in such a relative position with respect
to an engagement element of the transmission element
that the positive-locking contact can be made. In this
case, engagement members of further contact elements
can move radially in such a way that they do not affect
the running radius, or do so only to a limited degree. Due
to the fact that the base part of the contact elements
according to the invention can thus be positioned on all
positions, from the inner to the outer position, while main-
taining the positive-locking contact, the actuation of the
displacement means can be significantly simplified. In
addition, this increases the range of application of the
transmission. This is not possible with the above-de-
scribed known pulley due to the fixed, non-modifiable
distance between at least the teeth on the contact blocks
at a certain radial position. For the major part of the radial
positions, this distance does not correspond to an integer
times the pitch of the teeth of the contact blocks, as a
result of which cooperation with a toothed belt is not pos-
sible at these radial positions, or is only possible with
unacceptable influencing of the running radius of the
toothed belt.
[0008] Preferably, each of the contact elements is con-
figured to be displaceable only to and fro radially between
the inner radial position and the outer radial position along
the radial guide.
[0009] More preferably, the base part comprises block-
ing elements to limit the movement of the engagement
part between a first and a second end position with re-
spect to the base part.
[0010] It is particularly advantageous if the engage-
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ment member is configured to be able to move in a radial
direction on account of the engagement member and an
engagement element of the number of engagement el-
ements of the transmission element coming into contact
with each other during rotation of the circulating element.
In this way, automatic positive-locking contact is
achieved during operation. In other words, the engage-
ment members automatically position themselves during
operation. It is advantageous if, for this purpose, engage-
ment elements of the transmission element and/or the
engagement member have bevelled or rounded edges
or flanks at the location of the respective portions thereof
which, in operation, during rotation of the circulating el-
ement, come into contact with each other. As a result
hereof, positive-locking contact is readily achieved, de-
spite suboptimal mutual positioning immediately before
a first contact during rotation of the circulating element.
[0011] Preferably, the engagement elements of the
transmission element are formed by teeth, preferably
having bevelled or rounded tooth flanks.
[0012] It is furthermore advantageous if each contact
element of the number of contact elements comprises a
spring member which is active between the base part
and the engagement member to move the engagement
member to a predetermined neutral position, at least
when there is no contact between the engagement mem-
ber and transmission element.
[0013] In an embodiment, the engagement member is
formed by a plurality of individual lug elements which are
radially movable with respect to the base part of the con-
tact element and which are preferably arranged at at least
substantially the same mutual pitch as the pitch between
the engagement elements of the transmission element.
[0014] Alternatively, it is conceivable for the engage-
ment member to be formed by a plurality of lug elements
which are radially movable with respect to the base part
of the contact element and which are arranged at a var-
ying mutual pitch compared to the pitch between the en-
gagement elements of the transmission element. As a
result, there is a greater degree of certainty that positive-
locking contact will be achieved.
[0015] Preferably, the base part has an external sur-
face which is curved in the direction of rotation of the
transmission element around the respective circulating
element, wherein, in the first end position, the engage-
ment member is recessed completely radially below the
external surface in the base part and, in the second end
position, projects radially above the external surface. As
a result, during operation, there is either positive-locking
contact or, if recessed, the engagement member has no
adverse influence on the mutual contact between the
transmission element and contact element. Preferably,
the predetermined position is here the second end posi-
tion of the engagement member.
[0016] Alternatively, the base part has an external sur-
face which is curved in the direction of rotation of the
transmission element around the respective circulating
element, wherein, in the second end position, the en-

gagement member radially projects relatively further be-
yond the external surface and, in the first end position,
radially projects relatively less far beyond the external
surface of the base part, wherein the predetermined po-
sition is the second end position of the engagement mem-
ber. As a result, on account of the engagement member
and an engagement element of the number of engage-
ment elements of the transmission element coming into
contact with each other during rotation of the circulating
element, this contact is smoothly brought about due to
the fact that, upon first contact, the engagement member
is situated in the second, more radially projecting posi-
tion, following which the engagement member, or a part
thereof, such as some of the abovementioned lugs,
moves to the first position on account of the transmission
element.
[0017] According to claim 1, preferably in combination
with the abovementioned embodiment of an engagement
member which, in its second end position, projects rela-
tively less far above the external surface, the engage-
ment member is also movable in a direction of rotation
of the transmission element around the respective circu-
lating element with respect to the base part of the contact
element. As a result, the engagement member can be
positioned optimally with respect to the transmission el-
ement to an even greater degree.
[0018] According to claim 1, the contact element fur-
thermore comprises a connecting piece, wherein the en-
gagement member is held to the connecting piece so as
to be movable in a radial direction, wherein the connect-
ing piece is connected to the base part so as to be mov-
able in the direction of rotation of the transmission ele-
ment around the respective circulating element with re-
spect to the base part of the contact element. As a result,
the radial movement is separated from the movement in
the direction of rotation in an efficient manner.
[0019] In this case, it is advantageous if the base part
has an external surface which is curved in the direction
of rotation and along which the connecting piece is mov-
able in the direction of rotation. As a result, the engage-
ment part of the contact element can readily be subjected
to a movement in the direction of rotation via the con-
necting piece.
[0020] In this case, it is advantageous if the connecting
piece is curved in the direction of rotation, wherein a cur-
vature of an internal surface thereof facing the base part
corresponds to the curvature of the external surface of
the base part. As a result, a sliding contact with a high
load-bearing capacity can be achieved.
[0021] The transmission element is preferably a
toothed belt or a chain, such as a toothed chain.
[0022] According to claim 1, each contact element of
the number of contact elements comprises a further
spring member which is active between the base part
and the connecting piece in order to move the connecting
piece to a predetermined neutral position, at least when
there is no contact between the engagement member
and transmission element.
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[0023] In this case, it is advantageous if a distance over
which the connecting piece can be displaced in the di-
rection of rotation is at least equal to the pitch between
the engagement elements of the transmission element
and is preferably in the range of 1 or 2 times said pitch,
and wherein preferably the neutral position of the con-
necting piece is situated midway along said distance.
More preferably, the distance is in the range of 1.2 to 2
times the pitch, still more preferably approximately 1.5
times the pitch.
[0024] It is advantageous if the predetermined position
is a centre position, which is situated, at least approxi-
mately, in the centre between the first and second end
position. As a result, the engagement member can move
in two directions in the direction of rotation, either follow-
ing the sense of revolution of the circulating element or
going counter to it. As a result, it is ensured to a high
degree that the positive-locking contact is achieved.
[0025] It is furthermore advantageous if the circulating
element comprises a first disc element and a second disc
element, which is parallel to the first, each of which com-
prise a first or second radial guide element, such as a
slot or rib, respectively, for each contact element, which
radial guide elements form the radial guide, wherein the
number of contact elements is situated between the first
and second disc element, that is to say axially enclosed.
The radial guide elements are very preferably evenly dis-
tributed along the circumference of the respective disc
element. Preferably, the radial guide element of the first
and/or the second disc element comprises a slot and the
base part of each of the contact elements extends into a
first and/or second slot, respectively, associated with that
contact element. The base part furthermore preferably
has such a block shape that it fills a distance between
the first and second disc element. In other words, the
base part is then enclosed between the first and second
disc element in the axial direction by means of a sliding
fit and can move in the radial direction between said disc
elements due to the presence of the radial guide.
[0026] Preferably, the base part is in contact with the
displacement means on the side of the first disc element,
and furthermore comprises, on the side of the second
disc element, an axial contact surface which bears
against the second disc element.
[0027] It is furthermore advantageous if the displace-
ment means comprise at least one displacement element
with a wedge face, wherein the wedge face and the con-
tact elements are in contact with each other, wherein the
at least one displacement element can be moved to and
fro in the axial direction with respect to the rotation axis
of the circulating element between a first axial position,
in which the contact elements are in the inner radial po-
sition, and a second axial position, in which the contact
elements are in the outer radial position, wherein the con-
tact elements move along the wedge face during such
an axial displacement.
[0028] In this context, it is furthermore advantageous
if the displacement means for each of the contact ele-

ments comprise a separate wedge face which is provided
on a respective pressure element of the displacement
element of the displacement means, which pressure el-
ements are each positioned and configured such that
they can each at least partly extend through an associ-
ated slot in the first disc element. As a result, it is possible
to achieve a compact construction of the transmission,
also viewed axially. In their base part, the contact ele-
ments preferably have a recess which is provided in line
with the slot in the first disc element and which is adapted
to the shape of the wedge face in such a way that the
pressure element with the wedge face extends into the
base part of the contact elements via the slot in the first
disc element so that it can be in contact with the base
part under the engagement member of the contact ele-
ments.
[0029] In this case, at least in the outer radial position
of the contact elements, the pressure elements prefera-
bly extend at least partly through the associated slot in
the first disc element.
[0030] In order to keep the contact elements in contact
with the pressure elements of the displacement element
and to prevent the contact elements from inadvertently
moving radially outwards on account of the centrifugal
force at an increased rotary speed of the circulating ele-
ment during operation, the contact elements preferably
each comprise a guide projection and the associated re-
spective pressure elements each comprise a guide
groove which extends parallel to the wedge face in the
pressure element and which is configured to receive the
guide projection and at the same time keep the contact
element in contact with the wedge face. During the radial
displacement of the contact element, the guide projection
then thus moves through the guide groove and the con-
tact element is prevented from becoming detached from
the pressure element.
[0031] Preferably, the displacement means comprise
a chamber for a pressure medium, which chamber is op-
eratively connected to the displacement element in such
a way that the displacement element is displaced axially
on account of a change in the pressure of the pressure
medium in the chamber. Preferably, the chamber is con-
figured to be able to keep a hydraulic or pneumatic pres-
sure medium, more preferably a hydraulic oil, therein un-
der pressure.
[0032] Preferably, the circulating element is provided
with four to twelve contact elements, preferably six to
eight.
[0033] Preferably, both the first and the second circu-
lating element are provided with contact elements in the
above-described way. More preferably, the first and sec-
ond circulating element are at least substantially identical
in design.
[0034] It is furthermore advantageous if each of the
contact elements comprises a rolling wheel which is at-
tached to the base part, which rolling wheel is configured
to roll over the wedge face during the axial displacement
of the displacement element. In the case of contact ele-
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ments comprising an abovementioned recess, the rolling
wheel is preferably positioned in such a manner that con-
tact between contact element and wedge face, viewed
radially, takes place at least approximately in the centre
under the engagement member of that contact element.
[0035] In an embodiment of a transmission according
to the invention, the circulating element comprising the
contact elements according to the invention, preferably
both circulating elements, is a conical disc circulating el-
ement, wherein the displacement means are formed by
an axially displaceable conical disc of the conical disc
circulating element. A conical disc circulating element is
an embodiment of a circulating element which is well-
known per se and is used in continuously variable trans-
missions for the automotive industry, wherein the trans-
mission element is a push belt a CVT chain. Such a con-
ical disc circulating element has a fixed conical disc and
an axially displaceable conical disc. When using contact
elements according to the invention in such a CVT trans-
mission, the two discs of a circulating element may be
provided with radial slots in which the contact elements
are guided radially. In that case, the displacement means
are formed by the axially displaceable conical disc. In-
stead of a transmission element, such as a push belt, a
toothed belt or chain or the like, provided with contact
elements for positive-locking contact with the engage-
ment members of the contact elements may be provided.
In this case, the base part of each of the contact elements,
preferably the preferred embodiment in which the en-
gagement part is also movable in the direction of rotation,
is preferably adapted to the V-shaped intermediate space
between the two conical discs of a conical disc circulating
element and, to this end, has two sliding surfaces which
mutually enclose an angle, each for sliding abutment
against one of the two opposite conical discs. In this case,
the base part extends into a first and/or second slot, re-
spectively, associated with that contact element.
[0036] The invention also relates to a contact element
configured for use in a transmission according to the in-
vention, comprising a base part which is in operative con-
tact with the radial guide and with the displacement
means, and an engagement member which is connected
to the base part and is movable with respect to the base
part, wherein the engagement member of at least one of
the number of contact elements of the respective circu-
lating element is in positive-locking contact with at least
an engagement element of the number of engagement
elements of the transmission element.
[0037] The invention also relates to a vehicle, including
passenger cars and lorries and cycles and mopeds, pro-
vided with a transmission according to the present inven-
tion. Advantages of the contact element and of the vehicle
according to the invention are analogous to the above-
described advantages of the transmission according to
the present invention. The transmission according to the
invention can also be used advantageously in industrial
applications, such as wind turbines.
[0038] The present invention will be described below

by means of a preferred embodiment of a transmission
according to the present invention with reference to the
following diagrammatic figures, in which:

Fig. 1a shows a side view of a preferred embodiment
of a transmission according to the present invention,
Fig. 1b shows a cross section A-A according to Fig.
1a,
Figs. 2a-2e show various components of the trans-
mission according to Fig. 1a,
Fig. 3a shows a not claimed embodiment of a com-
ponent of the transmission according to Fig. 1a in a
three-dimensional view,
Fig. 3b shows a top view of the component from Fig.
3a,
Fig. 3c shows a front view of the component accord-
ing to Fig. 3a,
Fig. 3d shows a cross section A-A according to Fig.
3b,
Fig. 4a shows a three-dimensional view of not
claimed embodiment of the component in Fig. 3a,
likewise in a three-dimensional view,
Fig. 4b shows a top view of the component from Fig.
4a,
Fig. 4c shows a front view of the component from
Fig. 4a,
Fig. 4d shows a cross section B-B according to Fig.
4c,
Fig. 5a shows an embodiment of the component
shown in Fig. 3a, likewise in a three-dimensional
view,
Fig. 5b shows a top view of the component from Fig.
5a,
Fig. 5c shows a front view of the component from
Fig. 5a,
Fig. 5d shows a cross section A-A according to Fig.
5b,
Fig. 5e shows a cross section B-B according to Fig.
5b,
Figs. 5f-h show components of the component ac-
cording to Fig. 5a, in a three-dimensional view,
Fig. 6a shows a hydraulic actuating system for the
transmission according to Fig. 1a,
Fig. 6b shows a hydraulic diagram of the actuating
system according to Fig. 6a,
Fig. 7 shows a preferred embodiment of a section of
a transmission according to the invention, in a three-
dimensional view,
Figs. 8a-b show a side view and front view, respec-
tively, of the transmission according to Fig. 7, and
Fig. 9 shows the other side view (of that according
to Fig. 8a) of the transmission according to Fig. 7.

[0039] Fig. 1a, Fig. 1b show a transmission 1 according
to the present invention, by means of which a transmis-
sion ratio between an input shaft 7 and an output shaft
8 can be set in a continuously variable way. The trans-
mission 1 has a first circulating element 2 which compris-
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es the input shaft 7 and a second circulating element 3
which comprises the output shaft 8. The first circulating
element 2 is mounted in a housing 4 and able to rotate
about an axis 5, while output shaft 8 is likewise mounted
in the housing 4 and able to rotate about an axis 6. The
input shaft 7 has a flange 10 by means of which the input
shaft 7 can be coupled to a further component of the
driveline in which the transmission 1 is incorporated, such
as an engine or a clutch provided thereon or a reduction
gear. Output shaft 8 is accordingly provided with a flange
11 by means of which the output shaft 8 of the transmis-
sion 1 can be coupled to a final drive or shaft, such as to
a differential.
[0040] Although the exemplary embodiment of a trans-
mission according to the invention shown in the figures
is intended for use in a motorised vehicle, such as a car,
the present invention also relates to the use of transmis-
sions according to the invention in industrial applications,
such as wind turbines, and the use of transmissions in
means of transport, such as cycles or mopeds and the
like. When using a transmission according to the inven-
tion in a cycle, it is advantageous if a circulating element
is fitted on the rear shaft of the cycle, analogous to a
circulating element 2 or 3 to be described in more detail
below. A gear can be fitted to the crankshaft. Using a
tension pulley, a variation in length during operation of a
transmission element, such as a toothed belt or chain,
can be absorbed, which results from the running radius
of the transmission element on the rear shaft being var-
iable.
[0041] The first circulating element 2 and the second
circulating element 3 are accommodated in the housing
4 at a fixed intermediate distance, in practice referred to
as the shaft spacing. In particular, the transmission 1 is
designed to be used in a vehicle, such as a passenger
car. The transmission 1 comprises a transmission ele-
ment in the form of a toothed belt 12. The toothed belt
12 is shown in Figs. 7-9. The toothed belt 12 has teeth
13 at a fixed mutual pitch. The toothed belt 12 is passed
around the first circulating element 2 and the second cir-
culating element 3 in the direction of rotation 66. The
running radius of the toothed belt 12 on the first and sec-
ond circulating element 2, 3 is determined by six contact
elements 240 provided along the circumference thereof
for each circulating element 2, 3. The configuration of the
contact elements 240 will be explained in more detail
below with reference to Figs. 3a to 4d. The contact ele-
ments 240 are displaceable in a radial direction r with
respect to the axis 5, 6 of the shaft 7, 8 between an inner
radial position, in Fig. 1b shown at the first circulating
element 2, and an outer radial position, in Fig. 1b shown
at the second circulating element 3. In the outer radial
position, the contact elements 240 determine a largest
effective running radius at which the toothed belt 12 is
passed around the circulating element. In the inner radial
position, the contact elements 240 determine a smallest
effective running radius at which the toothed belt 12 is
passed around the circulating element.

[0042] In the exemplary embodiment according to the
figures, the first circulating element 2 and the second
circulating element 3 are of identical design, although
this is not obligatory for the purposes of the present in-
vention. The first circulating element 2 and the second
circulating element 3 each have an axle body 16 on which
a disc part 18 is provided, comprising a first disc 20 and
a second disc 22 provided parallel thereto, which form
the first and second disc element, respectively. In the
present exemplary embodiment, first disc 20 and second
disc 22 are an integral component of disc body 18. First
and second disc 20, 22 are substantially flat and extend
radially and are situated at a mutual distance apart with
the contact elements 240 being enclosed between flat,
mutually facing sides of the first and second disc 20, 22.
The first disc 20 and second disc 22 are each provided
with a mutually aligned radial guide for the contact ele-
ments 240 which is formed by respectively six radial slots
24 which are distributed evenly over the circumference
of the respective disc and in which the contact elements
extend. The radial slots 24 of the first and second disc
20, 22 are in each case mutually aligned. See also Figs.
2a, 2b, 2d and 2e. As a result, the contact elements 240
are able to perform a purely radial reciprocating move-
ment between the inner and the outer radial position in
which they are guided by the radial slots 24. The disc
body 18 is secured against rotation with respect to the
axle body 16 by means of a splined connection 26.
[0043] The first and second circulating element 20, 22
also comprise an actuator 30 which forms the displace-
ment element of the displacement means which has a
support disc 32 with a hexagonal borehole 36 which is
secured against rotation due to the hexagonal shape and
can move in an axial direction over the axle body 16, 18
which, at the location of the actuator 30, has a hexagonal
outer contour. Actuator 30 furthermore has six pressure
elements 34, see in particular Figs. 1a and 2c. Pressure
elements 34 are positioned in such a way that they can
each penetrate to below the contact elements 14 through
a radial slot 24 of the first disc 20. The pressure elements
34 have an oblique wedge face which forms a contact
face 38, in which case, due to the actuator 30 moving in
the direction of the second disc 22, the contact elements
240 move along the contact faces 38 outwards in the
direction of the outer radial position thereof, and vice ver-
sa. Thus, it is possible to enforce a radial displacement
of the contact elements 240 by an axial displacement of
the actuator 30 in order thus to determine the running
radius of the toothed belt 12 on the first and second cir-
culating element 2, 3. The angle of the contact face 38
with respect to the axial direction of the associated cir-
culating element, or with respect to an axis 5 or 6, is 45
degrees, but may also be greater or smaller in an alter-
native embodiment. Preferably, the angle is in the range
from 30 to 80 degrees. Via a bearing, the actuators 30
of the first and second circulating element 2, 3 are con-
nected to a bushing 40, whose free end facing away from
the actuator 30 is inserted in an annular oil chamber 42.
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The bushing 40 and annular oil chamber 42 are mutually
sealed in such a way that an axial displacement of the
bushing 40 and thus of actuator 30 can be enforced on
account of an oil pressure in the oil chamber 42.
[0044] In order to increase the flexural stiffness of the
first circulating element 2 and the second circulating el-
ement 3, the first discs 20 thereof are directly mounted
with respect to the housing 4 via support bearing 44 along
the outer circumference. Figs. 3a-3d show a not claimed
embodiment of a contact element 240 according to the
present invention, which contact element 240 is also
shown in Figs. 1b and 2a. The contact element 240 sub-
stantially consists of a base part 250 which is configured
to cooperate with the slots 24 of the radial guide and with
the pressure elements 34 of actuator 30 which form the
axial displacement means. Furthermore, the contact el-
ement 240 has an engagement member 252 which is
formed by five key-shaped lugs 254, each of which ex-
tend in an axial direction, that is to say in the fitted position
of the contact elements 240 in the transmission 1. To-
gether, the lugs 254 form the engagement member 252
of a contact element 240. As is shown in particular in Fig.
3b, the key-shaped lugs 254 are provided at a mutually
equal pitch in the direction of rotation 66, which pitch is
identical to the pitch between successive teeth of toothed
belt 12. Therefore, the lugs can fall between successive
teeth of toothed belt 12 in a positive-locking manner, that
is to say during operation of the transmission 1 in which
the contact elements 240 are provided. The lugs 254 are
movable between a first end position, in which they are
recessed completely below the external surface 268 of
base part 250, and a second end position, which is shown
in Figs. 3a-3d, in which they project beyond the curved
external surface 268. The lugs 254 are forced to the sec-
ond end position by pressure springs 272 which are pro-
vided under each of lugs 254. With contact elements 240,
the running radius of the toothed belt 12 is thus deter-
mined by the outer face 268 of the base part 250.
[0045] When the first and second circulating elements
2, 3 rotate while using such contact elements 140 in the
transmission 1, a number of lugs may possibly, depend-
ing on the mutual position of the teeth of toothed belt 12
and the lugs 154 of contact element 140, fall exactly be-
tween successive teeth of the toothed belt 12 upon first
contact between the contact elements 140 and toothed
belt 12, as a result of which these may remain in the
second end position. The heads of the teeth of toothed
belt 12 furthermore rest on the curved external surface
168 of base part 150. The running radius of the toothed
belt 12 is thus determined by the radial position of the
base part 150, in which case the engagement member
152 may effect a positive-locking contact with the teeth
of toothed belt 12 in the form of the lugs 154. As the lugs
154 are arranged in rows which are placed at a mutually
different position in the direction of rotation 66, it is en-
sured with a greater degree of certainty that a positive-
locking contact of four or more lugs 154 with the toothed
belt 12 is brought about. With this arrangement, there

will in each case be positive-locking contact between at
least one contact element 140 of the contact elements
140 on a respective circulating element 2 or 3 during
operation, whereas, when using the contact elements
240, all contact elements 240 which are situated on the
part of the circumference of the circulating element 2, 3
around which the toothed belt 12 is passed (that is to say
along half the circumference on average) are in each
case in positive-locking contact with the toothed belt 12.
[0046] When, during operation of the transmission 1,
the circulating element 2 is rotatably driven and the sec-
ond circulating element 3 also rotates via the toothed belt
12, the contact elements 240 of each of the circulating
elements 2, 3, or at least the lugs 245 thereof, will suc-
cessively come into contact with the toothed belt 12 and
be in contact with the toothed belt 12 for a part of a single
rotation of circulating element 2, for approximately half a
rotation thereof on average. Subsequently, the contact
elements 240 come away from toothed belt 12 in order
then again to come into contact with toothed belt 12 upon
further rotation of circulating element 2.
[0047] A width of the engagement member 252, that
is to say its extent in the axial direction of the associated
circulating element 2, 3, is such that it fits exactly between
the first disc 20 and the second disc 22 of the disc body
18. This also applies to the base part 250. See in partic-
ular the top view according to Fig. 3b in this respect. On
both sides next to the engagement member 252, the base
part 250 is provided with constrictions 56, 56’ which are
configured to pass through the radial slots 24. The wid-
ened end portions 58, 58’ further enclose the contact
elements 240 axially with respect to the first and second
disc 20, 22.
[0048] On its side facing the actuator 30, the underside
of the base part 250 has a recess with an oblique face
60 which, in the fitted position, makes at least approxi-
mately the same oblique angle as the contact face 38 of
the pressure elements 34 and is provided in line with the
radial slots 24. Furthermore, a roller 262 is provided
which is recessed for the major part in the surface 60 and
which contributes to the smooth movement of the contact
elements 240 to and fro over contact face 38 with low
friction.
[0049] In order to keep the contact elements 240 in
contact with the pressure elements 34 of actuator 30 and
to prevent the contact elements 240 from inadvertently
moving radially outwards at an elevated rotary speed on
account of the centrifugal force, the contact elements 240
furthermore comprise two small guide projections 64
which, in the fitted position, engage in guide grooves 39
which run on either side of each of the pressure elements
34 near the contact face 38. See also Fig. 2c.
[0050] Figs. 4a-4d show a not claimed embodiment
140 of a contact element 240 which can be used for a
transmission such as transmission 1 according to the
present invention. That is to say, the contact elements
240 may be replaced by contact elements 140. Compo-
nents having a similar function are denoted by reference
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numerals to which 100 has been added or from which
100 has been subtracted. The contact elements 240 may
be replaced by contact elements 140, since the section
of the base part 150 of the contact elements 140 which
is in operative contact with the radial guide and the axial
displacement means is of a similar design as the base
part 250, as has been described above. Contact ele-
ments 140 are composed of a base part 150 and an en-
gagement member 152 which is formed by twelve lugs
154 which are provided in the curved outer face 168 of
base part 150. The lugs 154 are only displaceable with
respect to the base part 150 to and fro in the radial di-
rection r, as is shown in particular in Fig. 4d. The lugs
154 are provided in three rows of four, viewed in the di-
rection of rotation, next to each other on the curved sur-
face 168, with the central row of lugs 154 being offset by
half a pitch with respect to the two outer rows of lugs 154
on either side thereof. See in particular Fig. 4b. The pitch
between the lugs 154 of a row is equal to the pitch be-
tween the separate lugs 254 of contact elements 240 and
are therefore suitable to fall between successive teeth of
toothed belt 12 during operation of the transmission 1 in
which the contact elements 140 are provided.
[0051] The lugs 154 are displaceable between a first
end position, in which they are completely recessed in
the curved surface 168, and a second end position, in
which the lugs 154 project beyond the curved surface
168. As in particular Figs. 4a, 4c, and 4d show, the central
row of lugs is provided in the second end position thereof.
The lugs 154 are forced towards this second end position
by a radial pressure spring 172 provided under each of
the lugs 154.
[0052] When the first and second circulating elements
2, 3 rotate while using such contact elements 140 in the
transmission 1, a number of lugs may possibly, depend-
ing on the mutual position of the teeth of toothed belt 12
and the lugs 154 of contact element 140, fall exactly be-
tween successive teeth of the toothed belt 12 upon first
contact between the contact elements 140 and toothed
belt 12, as a result of which these may remain in the
second end position. The heads of the teeth of toothed
belt 12 furthermore rest on the curved external surface
168 of base part 150. The running radius of the toothed
belt 12 is thus determined by the radial position of the
base part 150, in which case the engagement member
152 may effect a positive-locking contact with the teeth
of toothed belt 12 in the form of the lugs 154. As the lugs
154 are arranged in rows which are placed at a mutually
different position in the direction of rotation 66, it is en-
sured with a greater degree of certainty that a positive-
locking contact of four or more lugs 154 with the toothed
belt 12 is brought about. With this arrangement, there
will in each case be positive-locking contact between at
least one contact element 140 of the contact elements
140 on a respective circulating element 2 or 3 during
operation.
[0053] The hydraulic excitation of the actuators 30 of
transmission 1 will be described below with reference to

Figs. 6a and 6b in combination with Fig. 1b. As explained
above, each of the circulating elements 2, 3 has an oil
chamber 42. By forcing oil or another hydraulic pressure
medium into the oil chamber 42, the bushings 40 are
moved to the right in the view of the transmission 1 illus-
trated in Fig. 1b, whereas when oil is removed from the
pressure chambers 42, the actuators 30 move to the left,
in the view shown in Fig. 1b. Due to the fact that a toothed
belt 12 is passed around the circulating elements 2, 3,
one of the two actuators 30 will always move axially to
one side, while the other actuator will move axially to the
other side during operation of the transmission 1. That
is to say that, upon axially opposite displacement of the
actuators 30, the running radius of the toothed belt 12
becomes larger on the one circulating element and small-
er on the other circulating element, as a result of which
the transmission ratio of the transmission 1 changes.
[0054] The diagrammatically illustrated hydraulic sys-
tem 80 according to Fig. 6a and 6b has two hydraulic
outlets 81 which are each connected to an oil chamber
42 via a line (not shown in Fig. 8a). Hydraulic system 80
furthermore comprises an oil pump 82 which can be driv-
en by an electric motor 83 by means of electrical actuation
of the electric motor 83 (not shown in the figures). Oil
pump 82 is connected to a sump 85 via an oil pipe 84
and is connected to a valve member 87 via a line 86.
Furthermore, the reservoir 85 is connected to the same
valve 87 via an adjustable shut-off valve 88 and a line
89. The valve 87 is actuable in such a way by means of
actuating means (not shown) that lines 86 and 89 can be
connected to each of the outlets 81 in two separate op-
erating states. That is to say that, in a first operating state,
line 86 is connected to a first of the outlets 81, while line
89 is connected to the other of the outlets 81, while the
connection with the outlets 81 is reversed in a second
operating state. As a result, oil can be forced into a de-
sired oil chamber 42 by the oil pump. The other oil cham-
ber is then connected to the reservoir 85 via valve mem-
ber 87. In a third operating state, there is no connection
between lines 86, 89 and outlets 81. The three operating
states of valve member 87 are shown diagrammatically
in Fig. 8b, as is the connection between valve member
87 and the two oil chambers 42 (illustrated highly dia-
grammatically) of the first and second circulating element
of the transmission 1.
[0055] Using the oil pump 82, hydraulic pressure can
be applied to the system, as a result of which a pressure
can be generated in the pressure chambers 42 of the
transmission 1. Depending on the operating position of
valve 87, the oil pump 82 produces an oil pressure in one
of the pressure chambers 42 via line 86 and one of the
outlets 81. Since the pressure chambers are coupled to
each other via the actuators 30 and the toothed belt 12,
an oil pressure is also produced in the other of the pres-
sure chambers 42 which is adjusted by suitable operation
of the adjustable shut-off valve 88. In this way, a desired
hydraulic pressure can be generated in both pressure
chambers 42 by suitable operation of oil pump 82 and
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valves 87 and 88 in order to regulate the transmission
ratio of transmission 1.
[0056] Figs. 5a to 5h show a preferred embodiment of
contact elements according to the present invention, in
the form of contact elements 340 whose key-shaped lugs
354 have a great degree of similarity with the key-shaped
lugs 254. Together, the lugs 354 form the contact mem-
ber 352 of a contact element 340.
[0057] As in particular Fig. 5b shows, the key-shaped
lugs 354 are provided at a mutually equal pitch in the
direction of rotation 66, so that the four lugs 354 can be
in positive-locking contact with the teeth of toothed belt
12, analogous to the lugs 154 and 254. The lugs 354 can
each be moved individually between a first end position,
in which they project less far from the external surface
368 of connecting piece part 350 (see for example the
leftmost lug 354 in the view according to Fig. 5e), and a
second end position, in which the lugs project further from
the curved external surface 368, that is to say further
than in the first position. See for example the rightmost
lug 354 in the view according to Fig. 5e. The lugs 354
are forced towards the second end position by pressure
springs 372 which are present under each of the lugs
354. With contact elements 340, the running radius of
the toothed belt 12 is thus determined by the curved outer
face 368 of a connecting piece 350. Connecting piece
350 is movable with respect to a base part 450 of the
contact element 340 in the direction of rotation 66 of the
toothed belt 12 around the respective circulating element.
The connecting piece 350 has a first part 350a onto which
a second part 350b is screwed, which second part de-
termines the outer face 368 of the connecting piece 350.
See also Figs. 5e,5f and 5g.
[0058] In a surface 468 of base part 450, two grooves
470 are provided in which spring elements 472 are pro-
vided which are configured as pressure springs. On the
bottom side of the connecting piece 350, two projections
474 project from the contact surface 469 downwards,
which projections 474 are formed in such a way that they
fall into the grooves 470. See also Figs. 5f and 5h. Due
to the fact that, for each contact element 340, each of
the two springs 472 acts in an opposite direction on one
of the two projections 474, the connecting piece 350 is
held in a neutral central position with respect to the base
part 450 on account of the spring action, as Figs. 5d and
5e show. As Fig. 5d shows, the connecting piece 350
can now move a little to the right in the figure, in the
direction of rotation 66 up to a first end position due to
the tolerance 476 which is present behind projection 474.
The same applies analogously to Fig. 5e for the move-
ment in the other direction, up to a second end position,
in the direction of rotation 66. The total freedom of move-
ment between the first and second end position of con-
necting piece 350 with respect to base part 450 approx-
imately equals one and a half times the pitch between in
each case two lugs 354 of the connecting piece 350.
[0059] In contrast to contact elements 140 and 240,
the contact element 350 is suitable for use in a conical

disc circulating element of a CVT transmission, as will
be explained below in more detail. However, the base
part 450 of contact element 350 can also be configured
analogously to base part 140 or 240, so that it is suitable
for use in a transmission according to Figs. 1a and 1b,
that is to say having two flat discs 20, 22. Conversely,
the base part of contact elements 140 and 240 can also
be configured analogously to base part 450 in order to
use a contact element having only the radially movable
lugs as engagement member on a conical disc circulating
element of a CVT transmission.
[0060] In an embodiment of a transmission according
to the invention, the circulating element comprising the
contact elements, preferably both circulating elements,
is a conical disc circulating element of a CVT transmis-
sion, wherein the displacement means are formed by an
axially displaceable conical disc of the conical disc cir-
culating element. Figs. 7-9 show a combination of two
conical disc circulating elements 302, 303, each having
two conical discs 320, 322. Preferably, for each circulat-
ing element, one of the two conical discs, for example
disc 322, is a fixed conical disc, that is to say a conical
disc 322 which is secured against rotation and axial dis-
placement, and the other, in this example then disc 320,
is an axially displaceable conical disc. Contact elements
340 are used, which have already been described in de-
tail above. The contact elements are radially guided in
radial slots 324 in the two conical discs 320, 322. The
displacement means are formed by the axially displace-
able conical disc 320 which, when displaced axially, ra-
dially moves the contact elements 324. With such an em-
bodiment, a toothed belt, such as toothed belt 12, can
again be used. The combination of conical discs 320,
322 and contact elements 340 is fitted onto a shaft of the
CVT transmission which, for the remainder, is construct-
ed in a known manner, using hydraulic actuation of pres-
sure chambers in combination with the displaceable con-
ical disc.
[0061] According to an aspect of the invention, an ex-
isting CVT transmission with a push belt or chain is adapt-
ed in the following manner, comprising the following
steps:

- the push belt or chain is removed from the CVT,
- the conical discs of the two circulating elements are

adapted in such a manner or replaced that they are
provided with radial guide elements, preferably
formed by radial slots, in order thus to form the radial
guide,

- contact elements according to the invention are fitted
to the circulating elements, each in cooperation with
a radial guide and preferably 4 to 10 pieces distrib-
uted over the circumference per circulating element,
wherein the base part of the contact elements is con-
figured in such a way that it has contact faces at an
angle with respect to the radial for abutment with the
two conical discs,

- an elongate flexible continuous transmission ele-
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ment is passed around the circulating elements hav-
ing at least approximately the same length as the
push belt or chain originally provided in the CVT
which, on the side facing the contact elements, is
provided with a number of engagement elements,
such as teeth, which are provided at a mutually equal
pitch.

Claims

1. Transmission, comprising a first circulating element
(2,3) rotatable about a first rotation axis, a second
circulating element (2,3) rotatable about a second
rotation axis, an elongate flexible continuous trans-
mission element (1) which is passed around both the
first circulating element (2,3) and around the second
circulating element (2,3), at least one of the first and
second circulating elements (2,3) comprising:

- a number of contact elements (14) which are
distributed around the rotation axis of the re-
spective circulating element for contact with the
transmission element, which contact elements
(14) determine a running radius on which the
transmission element is passed around the re-
spective circulating element,
- a radial guide (24) for each of the contact ele-
ments, along which the respective contact ele-
ments can be moved to and fro radially between
an inner radial position and an outer radial po-
sition,
- displacement means (34) for moving the con-
tact elements to and fro in the radial direction
between the inner and the outer position, where-
in the transmission element is provided with a
number of engagement elements (12) which are
provided at a regular pitch on a side facing the
contact elements, and each of the contact ele-
ments (14) comprising

- a base part (450) which is in operative con-
tact with the radial guide and with the dis-
placement means, and
- an engagement member (152,252) which
is connected to the base part and can be
moved in a radial direction with respect to
the base part, wherein the engagement
member (152,252) of at least one of the
number of contact elements of the respec-
tive circulating element is in positive-locking
contact with at least one engagement ele-
ment (12) of a number of engagement ele-
ments of the transmission element, char-
acterized in that the engagement member
is also movable in the direction of rotation
of the transmission element around the re-
spective circulating element with respect to

the base part of the contact element

wherein the contact element furthermore com-
prises a connecting piece (350), wherein the en-
gagement member is held to the connecting
piece (350) so as to be movable in a radial di-
rection, wherein the connecting piece is con-
nected to the base part so as to be movable in
the direction of rotation of the transmission ele-
ment around the respective circulating element
with respect to the base part (450) of the contact
element
wherein each contact element of the number of
contact elements comprises a further spring
member (472) which is active between the base
part (450) and the connecting piece in order to
move the connecting piece to a predetermined
neutral position, at least when there is no contact
between the engagement member and trans-
mission element.

2. Transmission according to Claim 1, wherein the en-
gagement member (152,252) is configured to be
able to move in a radial direction on account of the
engagement member and an engagement element
of the number of engagement elements of the trans-
mission element coming into contact with each other
during rotation of the circulating element.

3. Transmission according to Claim 1 or 2, wherein
each contact element (14) of the number of contact
elements comprises a spring member which is active
between the base part and the engagement member
to move the engagement member to a predeter-
mined neutral position, at least when there is no con-
tact between the engagement member and trans-
mission element.

4. Transmission according to any of Claims 1, 2 or 3,
wherein the engagement member (152,252) is
formed by a plurality of lug elements which are radi-
ally movable with respect to the base part of the con-
tact element and which are preferably arranged at
at least substantially the same mutual pitch as the
pitch between the engagement elements of the
transmission element.

5. Transmission according to Claim 4, wherein the base
part has an external surface (268,368) which is
curved in the direction of rotation of the transmission
element around the respective circulating element,
wherein the lug elements, in a second end position,
radially project beyond the external surface and, in
a first end position, radially project beyond the ex-
ternal surface less far than in the second position or
are completely recessed radially in the base part be-
low the external surface.
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6. Transmission according to Claim 3 and according to
Claim 4 or 5, wherein the predetermined position re-
lates to the second end position.

7. Transmission according to any one of the preceding
Claims , wherein the base part (450) has an external
surface which is curved in the direction of rotation
and along which the connecting piece is movable in
the direction of rotation.

8. Transmission according to Claim 7, wherein the con-
necting piece (350) is curved in the direction of ro-
tation, wherein a curvature of an internal surface
thereof facing the base part corresponds to the cur-
vature of the external surface of the base part.

9. Transmission according to any one of the preceding
Claims, wherein a distance over which the connect-
ing piece (350) can be displaced in the direction of
rotation is at least equal to the pitch between the
engagement elements of the transmission element
and is preferably in the range of 1 or 2 times said
pitch.

10. Transmission according to any one of the preceding
Claims, wherein the neutral position of the connect-
ing piece (350) is situated midway along said dis-
tance.

11. Transmission according to any of the preceding
claims, wherein the circulating element comprises a
first disc element (20,22) and a second disc element
(20,22), each of which comprise a first and second
radial slot (24,324), respectively, for each contact
element, which radial slots form the radial guide,
wherein the number of contact elements is situated
between the first and second disc element and
wherein the base part of each of the contact elements
extends into a first and second slot associated with
that contact element.

12. Transmission according to Claim 11, wherein the
base part is in contact with the displacement means
on the side of the first disc element (20,22), and fur-
thermore comprises an axial contact surface which
bears against the second disc element (20,22).

13. Transmission according to any of the preceding
claims, wherein the displacement means comprise
(34) at least one displacement element with a wedge
face, wherein the wedge face and the contact ele-
ments are in contact with each other, wherein the at
least one displacement element can be moved to
and fro in the axial direction with respect to the rota-
tion axis of the circulating element between a first
axial position, in which the contact elements are in
the inner radial position, and a second axial position,
in which the contact elements are in the outer radial

position, wherein the contact elements move along
the wedge face during such an axial displacement.

14. Transmission according to Claim 13, wherein each
of the contact elements (14) comprise a rolling wheel
which is attached to the base part, which rolling
wheel is configured to roll over the wedge face during
the axial displacement of the displacement element.

15. Transmission according to one or more of the pre-
ceding claims, wherein the circulating element (2,3)
comprising the contact elements is a conical disc
circulating element, wherein the displacement
means are formed by an axially displaceable conical
disc of the conical disc circulating element.

Patentansprüche

1. Getriebe, umfassend ein erstes Umlaufelement (2,
3), das um eine erste Drehachse drehbar ist, ein
zweites Umlaufelement (2, 3), das um eine zweite
Drehachse drehbar ist, ein längliches, flexibles,
durchgehendes Getriebeelement (1), das sowohl
um das erste Umlaufelement (2, 3) als auch das
zweite Umlaufelement (2, 3) herumgeführt ist, wobei
wenigstens eines des ersten und des zweiten Um-
laufelements (2, 3) Folgendes umfasst:

- eine Anzahl von Kontaktelementen (14), die
zum Kontakt mit dem Getriebeelement um die
Drehachse des jeweiligen Umlaufelements ver-
teilt sind, wobei die Kontaktelemente (14) einen
Laufradius bestimmen, auf welchem das Getrie-
beelement um das jeweilige Umlaufelement he-
rumgeführt wird,
- eine radiale Führung (24) für jedes der Kon-
taktelemente, entlang welcher die jeweiligen
Kontaktelemente zwischen einer inneren radia-
len Position und einer äußeren radialen Position
radial hin und her bewegt werden können,
- Verschiebungsmittel (34) zum Hin- und Her-
bewegen der Kontaktelemente in der radialen
Richtung zwischen der inneren und der äußeren
Position, wobei das Getriebeelement mit einer
Anzahl von Eingriffselementen (12) versehen
ist, die in einem regelmäßigen Abstand auf einer
den Kontaktelementen zugewandten Seite be-
reitgestellt sind, und wobei jedes der Kontakte-
lemente (14) Folgendes umfasst:
- einen Basisteil (450), der mit der radialen Füh-
rung und mit den Verschiebungsmitteln in funk-
tionellem Kontakt ist, und
- ein Eingriffsglied (152, 252), das mit dem Ba-
sisteil verbunden ist und in einer radialen Rich-
tung in Bezug auf den Basisteil bewegt werden
kann, wobei das Eingriffsglied (152, 252) we-
nigstens eines der Anzahl von Kontaktelemen-
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ten des jeweiligen Umlaufelements mit wenigs-
tens einem Eingriffselement (12) einer Anzahl
von Eingriffselementen des Getriebeelements
in formschlüssigem Kontakt ist,

dadurch gekennzeichnet, dass
das Eingriffsglied außerdem in der Drehrichtung des
Getriebeelements um das jeweilige Umlaufelement
in Bezug auf den Basisteil des Kontaktelements be-
weglich ist,
wobei das Kontaktelement ferner ein Verbindungs-
stück (350) umfasst, wobei das Eingriffsglied am
Verbindungsstück (350) gehalten wird, um in einer
radialen Richtung beweglich zu sein, wobei das Ver-
bindungsstück mit dem Basisteil verbunden ist, um
in der Drehrichtung des Getriebeelements um das
jeweilige Umlaufelement in Bezug auf den Basisteil
(450) des Kontaktelements beweglich zu sein,
wobei jedes Kontaktelement der Anzahl von Kontak-
telementen ein weiteres Federelglied (472) umfasst,
das zwischen dem Basisteil (450) und dem Verbin-
dungsstück aktiv ist, um das Verbindungsstück we-
nigstens dann in eine vorgegebene neutrale Position
zu bewegen, wenn kein Kontakt zwischen dem Ein-
griffsglied und dem Getriebeelement besteht.

2. Getriebe nach Anspruch 1, wobei das Eingriffsglied
(152, 252) dafür ausgelegt ist, dass es aufgrund des-
sen, dass das Eingriffsglied und ein Eingriffselement
der Anzahl von Eingriffselementen des Getriebeele-
ments während der Drehung des Umlaufelements
miteinander in Kontakt treten, in der Lage ist, sich in
einer radialen Richtung zu bewegen.

3. Getriebe nach Anspruch 1 oder 2, wobei jedes Kon-
taktelement (14) der Anzahl von Kontaktelementen
ein Federglied umfasst, das zwischen dem Basisteil
und dem Eingriffsglied aktiv ist, um das Eingriffsglied
wenigstens dann in eine vorgegebene neutrale Po-
sition zu bewegen, wenn kein Kontakt zwischen dem
Eingriffsglied und dem Getriebeelement besteht.

4. Getriebe nach einem der Ansprüche 1, 2 oder 3, wo-
bei das Eingriffsglied (152, 252) durch eine Vielzahl
von Vorsprungelementen ausgebildet ist, die in Be-
zug auf den Basisteil des Kontaktelements radial be-
weglich sind und die vorzugsweise in einem wenigs-
tens im Wesentlichen gleichen Abstand wie dem Ab-
stand zwischen den Eingriffselementen des Getrie-
beelements angeordnet sind.

5. Getriebe nach Anspruch 4, wobei der Basisteil eine
Außenfläche (268, 368) aufweist, die in der Dreh-
richtung des Getriebeelements um das jeweilige
Umlaufelement gekrümmt ist, wobei die Vorsprung-
elemente in einer zweiten Endposition radial über
die Außenfläche vorstehen und in einer ersten End-
position radial weniger weit über die Außenfläche

hinaus vorstehen als in der zweiten Position oder im
Basisteil unter der Außenfläche radial vollständig
versenkt sind.

6. Getriebe nach Anspruch 3 und nach Anspruch 4 oder
5, wobei die vorgegebene Position sich auf die zwei-
te Endposition bezieht.

7. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei der Basisteil (450) eine Außenfläche auf-
weist, die in der Drehrichtung gekrümmt ist und ent-
lang welcher das Verbindungsstück in der Drehrich-
tung beweglich ist.

8. Getriebe nach Anspruch 7, wobei das Verbindungs-
stück (350) in der Drehrichtung gekrümmt ist, wobei
eine Krümmung einer Innenfläche davon, die dem
Basisteil zugewandt ist, der Krümmung der Außen-
fläche des Basisteils entspricht.

9. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei eine Distanz, über welche das Verbin-
dungsstück (350) in der Drehrichtung verschoben
werden kann, wenigstens gleich dem Abstand zwi-
schen den Eingriffselementen des Getriebeele-
ments ist und vorzugsweise im Bereich des 1- oder
2-fachen des Abstands liegt.

10. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei die neutrale Position des Verbindungs-
stücks (350) sich in der Mitte entlang der Distanz
befindet.

11. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei das Umlaufelement ein erstes Scheiben-
element (20, 22) und ein zweites Scheibenelement
(20, 22) umfasst, die jeweils einen ersten und einen
zweiten radialen Schlitz (24, 324) für jedes Kontak-
telement umfassen, wobei die radialen Schlitze die
radiale Führung bilden, wobei die Anzahl von Kon-
taktelementen sich zwischen dem ersten und dem
zweiten Scheibenelement befindet und wobei der
Basisteil jedes der Kontaktelemente sich in einen
ersten und einen zweiten Schlitz erstreckt, der mit
diesem Kontaktelement assoziiert ist.

12. Getriebe nach Anspruch 11, wobei der Basisteil mit
den Verschiebungsmitteln auf der Seite des ersten
Scheibenelements (20, 22) in Kontakt ist und ferner
eine axiale Kontaktfläche umfasst, die gegen das
zweite Scheibenelement (20, 22) drückt.

13. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei die Verschiebungsmittel (34) wenigstens
ein Verschiebungselement mit einer Keilfläche um-
fassen, wobei die Keilfläche und die Kontaktelemen-
te miteinander in Kontakt sind, wobei das wenigstens
eine Verschiebungselement in der axialen Richtung
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in Bezug auf die Drehachse des Umlaufelements
zwischen einer ersten axialen Position, in welcher
die Kontaktelemente in der inneren radialen Position
sind, und einer zweiten axialen Position, in welcher
die Kontaktelemente in der äußeren radialen Positi-
on sind, hin und her bewegt werden kann, wobei die
Kontaktelemente sich während solch einer axialen
Verschiebung entlang der Keilfläche bewegen.

14. Getriebe nach Anspruch 13, wobei jedes der Kon-
taktelemente (14) ein Rollrad umfasst, das am Ba-
sisteil befestigt ist, wobei das Rollrad dafür ausgelegt
ist, dass es während der axialen Verschiebung des
Verschiebungselements über die Keilfläche rollt.

15. Getriebe nach einem der vorhergehenden Ansprü-
che, wobei das Umlaufelement (2, 3), das die Kon-
taktelemente umfasst, ein umlaufendes Kegelschei-
benelement ist, wobei die Verschiebungselemente
durch eine axial verschiebbare Kegelscheibe des
umlaufenden Kegelscheibenelements ausgebildet
sind.

Revendications

1. Transmission, comprenant un premier élément de
circulation (2, 3) pouvant tourner autour d’un premier
axe de rotation, un deuxième élément de circulation
(2, 3) pouvant tourner autour d’un deuxième axe de
rotation, un élément de transmission continue flexi-
ble allongé (1) qui passe à la fois autour du premier
élément de circulation (2, 3) et autour du deuxième
élément de circulation (2, 3), au moins l’un des pre-
mier et deuxième éléments de circulation (2, 3)
comprenant :

- un nombre d’éléments de contact (14) qui sont
répartis autour de l’axe de rotation de l’élément
de circulation respectif pour entrer en contact
avec l’élément de transmission, lesquels élé-
ments de contact (14) déterminent un rayon de
course sur lequel l’élément de transmission pas-
se autour de l’élément de circulation respectif,
- un guide radial (24) pour chacun des éléments
de contact, le long duquel les éléments de con-
tact respectifs peuvent être déplacés en va-et-
vient radialement entre une position radiale in-
térieure et une position radiale extérieure,
- des moyens de déplacement (34) pour dépla-
cer les éléments de contact en va-et-vient dans
la direction radiale entre les positions intérieure
et extérieure,
dans laquelle l’élément de transmission est mu-
ni d’un nombre d’éléments d’engagement (12)
qui sont prévus à un pas régulier sur un côté
faisant face aux éléments de contact, et chacun
des éléments de contact (14) comprenant

- une partie de base (450) qui est en contact
opérationnel avec le guide radial et avec les
moyens de déplacement, et
- un organe d’engagement (152, 252) qui est
relié à la partie de base et mobile dans une di-
rection radiale par rapport à la partie de base,

dans laquelle l’organe d’engagement (152, 252) d’au
moins l’un du nombre d’éléments de contact de l’élé-
ment de circulation respectif est en contact d’auto-
verrouillage avec au moins un élément d’engage-
ment (12) d’un nombre d’éléments d’engagement de
l’élément de transmission,
caractérisée en ce que
l’organe d’engagement est également mobile dans
la direction de rotation de l’élément de transmission
autour de l’élément de circulation respectif par rap-
port à la partie de base de l’élément de contact,
dans laquelle l’élément de contact comprend en
outre une pièce de liaison (350), où l’organe d’en-
gagement est maintenu à la pièce de liaison (350)
de manière à être mobile dans une direction radiale,
où la pièce de liaison est reliée à la partie de base
de manière à être mobile dans la direction de rotation
de l’élément de transmission autour de l’élément de
circulation respectif par rapport à la partie de base
(450) de l’élément de contact,
dans laquelle chaque élément de contact du nombre
d’éléments de contact comprend un autre organe
ressort (472) qui est actif entre la partie de base (450)
et la pièce de liaison afin de déplacer la pièce de
liaison vers une position neutre prédéterminée, au
moins lorsqu’il n’y a pas de contact entre l’organe
d’engagement et l’élément de transmission.

2. Transmission selon la revendication 1, dans laquelle
l’organe d’engagement (152, 252) est configuré pour
pouvoir se déplacer dans une direction radiale en
raison du fait que l’organe d’engagement et un élé-
ment d’engagement du nombre d’éléments d’enga-
gement de l’élément de transmission entrent en con-
tact l’un avec l’autre lors de la rotation de l’élément
de circulation.

3. Transmission selon la revendication 1 ou 2, dans
laquelle chaque élément de contact (14) du nombre
d’éléments de contact comprend un organe ressort
qui est actif entre la partie de base et l’organe d’en-
gagement pour déplacer l’organe d’engagement
vers une position neutre prédéterminée, au moins
lorsqu’il n’y a pas de contact entre l’organe d’enga-
gement et l’élément de transmission.

4. Transmission selon l’une des revendications 1, 2 et
3, dans laquelle l’organe d’engagement (152, 252)
est formé par une pluralité d’éléments patte qui sont
mobiles radialement par rapport à la partie de base
de l’élément de contact et qui sont de préférence
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agencés à au moins sensiblement le même pas mu-
tuel que le pas entre les éléments d’engagement de
l’élément de transmission.

5. Transmission selon la revendication 4, dans laquelle
la partie de base a une surface externe (268, 368)
qui est incurvée dans la direction de rotation de l’élé-
ment de transmission autour de l’élément de circu-
lation respectif, où les éléments patte, dans une
deuxième position d’extrémité, font saillie radiale-
ment au-delà de la surface externe et, dans une pre-
mière position d’extrémité, font saillie radialement
au-delà de la surface externe moins loin que dans
la deuxième position ou sont complètement en retrait
radialement dans la partie de base en dessous de
la surface externe.

6. Transmission selon la revendication 3 et selon la re-
vendication 4 ou 5, dans laquelle la position prédé-
terminée se rapporte à la deuxième position d’extré-
mité.

7. Transmission selon l’une quelconque des revendi-
cations précédentes, dans laquelle la partie de base
(450) a une surface externe qui est incurvée dans la
direction de rotation et le long de laquelle la pièce
de liaison est mobile dans la direction de rotation.

8. Transmission selon la revendication 7, dans laquelle
la pièce de liaison (350) est incurvée dans la direction
de rotation, où une courbure d’une surface interne
de celle-ci faisant face à la partie de base correspond
à la courbure de la surface externe de la partie de
base.

9. Transmission selon l’une quelconque des revendi-
cations précédentes, dans laquelle une distance sur
laquelle la pièce de liaison (350) peut être déplacée
dans la direction de rotation est au moins égale au
pas entre les éléments d’engagement de l’élément
de transmission et est de préférence comprise dans
la plage de 1 à 2 fois ledit pas.

10. Transmission selon l’une quelconque des revendi-
cations précédentes, dans laquelle la position neutre
de la pièce de liaison (350) est située à mi-chemin
le long de ladite distance.

11. Transmission selon l’une des revendications précé-
dentes, dans laquelle l’élément de circulation com-
prend un premier élément de disque (20, 22) et un
deuxième élément de disque (20, 22), dont chacun
comprend des première et deuxième fentes radiales
(24, 324), respectivement, pour chaque élément de
contact, lesquelles fentes radiales forment le guide
radial, où le nombre d’éléments de contact est situé
entre les premier et deuxième éléments de disque
et où la partie de base de chacun des éléments de

contact s’étend dans des première et deuxième fen-
tes associées à cet élément de contact.

12. Transmission selon la revendication 11, dans laquel-
le la partie de base est en contact avec les moyens
de déplacement du côté du premier élément de dis-
que (20, 22), et comprend en outre une surface de
contact axiale qui s’appuie contre le deuxième élé-
ment de disque (20, 22).

13. Transmission selon l’une des revendications précé-
dentes, dans laquelle les moyens de déplacement
(34) comprennent au moins un élément de déplace-
ment ayant une face de coin, où la face de coin et
les éléments de contact sont en contact les uns avec
les autres, où l’au moins un élément de déplacement
peut être déplacé en va-et-vient dans la direction
axiale par rapport à l’axe de rotation de l’élément de
circulation entre une première position axiale, dans
laquelle les éléments de contact se trouvent dans la
position radiale intérieure, et une deuxième position
axiale, dans laquelle les éléments de contact se trou-
vent dans la position radiale extérieure, où les élé-
ments de contact se déplacent le long de la face de
coin lors d’un tel déplacement axial.

14. Transmission selon la revendication 13, dans laquel-
le chacun des éléments de contact (14) comprend
une roue de roulement qui est attachée à la partie
de base, laquelle roue de roulement est configurée
pour rouler sur la face de coin pendant le déplace-
ment axial de l’élément de déplacement.

15. Transmission selon une ou plusieurs des revendica-
tions précédentes, dans laquelle l’élément de circu-
lation (2, 3) comprenant les éléments de contact est
un élément de circulation à disque conique, où les
moyens de déplacement sont formés par un disque
conique pouvant être déplacé axialement de l’élé-
ment de circulation à disque conique.
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