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(54) DRIVE BELT FOR A CONTINUOUSLY VARIABLE TRANSMISSION COMPRISING TWO TYPES 
OF TRANSVERSE MEMBERS OF MUTUALLY DIFFERENT WIDTHS

(57) The invention relates to a drive belt (3) including
two endless carriers (31) and a plurality of transverse
members (30) that are mounted on and arranged along
the circumference of the carriers (31) in an essentially
contiguous row. This type of drive belt (3) is well-known,
in particular from its application in the friction-type
belt-and-pulleys transmission. According to the invention
two types of transverse members (30) are included in the

drive belt (3), whereof a first type (30-I) defines a recess
(39) on either lateral side thereof, wherein a circumfer-
ence part of a respective carrier (31) is accommodated
and restrained in radial direction by a head part (41) and
a body part (42) of the respective transverse member
(30), and whereof a second type (30-II) extends in width
direction only, or at least predominantly, in between the
endless carriers (31).
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Description

[0001] The present invention relates to a drive belt for
a continuously variable transmission, which is in partic-
ular destined to be arranged around two pulleys of the
transmission and which comprises a plurality of discrete
transverse elements or members for contacting the trans-
mission pulleys, as well as two endless carriers for car-
rying and supporting the transverse members. The
present type of drive belt is also known as a push belt.
The endless carriers of the drive belt are at least partly
inserted in respective recesses provided in the trans-
verse members, which recesses open towards a respec-
tive lateral or axial side of the transverse members, i.e.
of the drive belt. Each endless carrier is typically com-
posed of a plurality of mutually nested, continuous flex-
ible metal bands and is also known as a ring set.
[0002] The transverse members of the drive belt are
slidingly arranged along the circumference of the endless
carrier or carriers in a virtually continuous row, such that
these members are able to transmit forces which are re-
lated to a movement of the drive belt. The transverse
members have two main body surfaces which, at least
partly, extend substantially parallel with respect to each
other and which are separated from each other over the
(local) thickness of the transverse member. The trans-
verse members are relatively thin, such that a several
hundred thereof are present in the drive belt, allowing
the belt to curve along its circumference by the mutual
relative rotation of subsequent transverse members. The
transverse members are intended for frictionally contact-
ing the transmission pulleys by being clamped width-wise
between two conical sheaves of such pulleys. The trans-
verse members arrive in such friction contact through
predominantly axially, i.e. width-wise, oriented side faces
thereof, which side faces are corrugated to accommo-
date transmission oil that is applied in the transmission
to lubricate the friction contact.
[0003] The friction contact between the transverse
members and the pulley sheaves allows a force to be
transmitted there between, such that the drive belt can
transfer a drive torque and rotational movement from one
transmission pulley to the other. Such transfer mechan-
ical power by friction is inevitably associated with energy
loss due to elastic deformation of parts in the said friction
contact and/or because heat is generated therein. In this
latter respect, it is suggested in the Dutch patent appli-
cation No. 1038910 to apply both wide, i.e. pulley sheave
contacting, and narrow, i.e. noncontacting, transverse
members in one drive belt. As a result only a part of the
plurality of transverse members of the drive belt will ac-
tually be clamped between the pulley sheaves and the
said energy loss is reduced. Hence, the efficiency of the
torque transmission by this latter drive belt design is im-
proved relative to the known drive belt with transverse
members of equal width.
[0004] In relation to the above drive belt design, it has
already been recognized in the art that NL-A-1038910

opens up several possibilities for advantageous design
changes of the transverse members of different axial di-
mension or width, mainly with the aim of reducing the
manufacturing cost of the drive belt as whole. For exam-
ple, the Dutch patent application No. patent 1039276
mentions several embodiments of the transverse mem-
ber within the context of NL-A-1038910.
[0005] The present disclosure concerns a further im-
provement with the above known technical concept, in
particular in terms of a further efficiency improvement
and cost reduction. According to the present disclosure,
the narrow, non-pulley contacting transverse members
are reduced to separator plates that extend in width di-
rection either only or at least predominantly in between
the endless carriers. Thus, at the location of the separator
plates that represent the narrow, non-pulley contacting
transverse members of the drive belt, the endless carriers
are not or only partly constraint in radial outward direction
and in radial inward direction. As a result, not only the
total mass of the drive belt is substantially reduced, but
also the friction losses between the transverse elements
and the endless carriers is reduced considerably, since
such friction only occurs at the wider, pulley contacting
transverse members and not at the separator plates.
[0006] In the following, two possible detailed embodi-
ments of the transverse member according to the present
disclosure will be discussed in more detail with reference
to drawing figures.

Figure 1 provides a schematic perspective view of
the continuously variable transmission with a drive
belt running over two pulleys.
Figure 2 is a schematic cross-section illustration of
a part of the known drive belt, which includes two
sets of a number of flexible rings, as well as a plurality
of transverse members.
Figure 3 is a top elevation of the known drive belt
highlighting a design feature thereof.
Figure 4 provides a schematic cross-section of a first
embodiment of the drive belt according to the present
disclosure.
Figure 5 provides a front view and a side view of a
separator plate of the drive belt of figure 4.
Figure 6 provides a schematic cross-section of a sec-
ond embodiment of the drive belt according to the
present disclosure.
Figure 7 provides a front view of a separator plate
of the drive belt of figure 6.

[0007] The schematic illustration of a continuously var-
iable transmission (CVT) in Figure 1 shows a drive belt
3 which is wrapped around two pulleys 1 and 2 and which
includes two separate endless carriers 31, as well as a
plurality of transverse members 30 that are mounted on
and arranged along the circumference of these carriers
31 in an essentially contiguous row. When it is clamped
between the two conical pulley sheaves 4, 5 of the pulleys
1, 2, the drive belt 3 is able to transmit a torque and an
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accompanying rotational movement between these pul-
leys 1, 2 to the other 2, 1. At the same time, the running
radii R of the drive belt 3 between the sheaves 4, 5 of
the respective pulleys 1, 2 determine the (speed) ratio of
the CVT, i.e. the ratio between the rotational speeds of
the respective pulleys 1, 2. This CVT and its principal
operation are known per se.
[0008] An example of the known drive belt 3 is shown
in more detail figure 2 in a section of three transverse
members 30 thereof. In this figure 2 it is shown that the
endless carriers 31 are each made up of a set of mutually
nested, flat and flexible rings 32. The transverse mem-
bers 30 of the drive belt 3 are arranged in mutual suc-
cession along the circumference of the carriers 31, in
such manner that they can slide relative to and in the
circumference direction of the carriers 31. The transverse
members 30 take-up a clamping force exerted between
the discs 4, 5 of each pulley 1, 2 via pulley contact faces
33 that are provided on either lateral side thereof. These
pulley contact faces 33 are mutually diverging in radial
outward direction to essentially match the V-angle θ de-
fined between the conically-shaped pulley discs 4, 5 of
each pulley 1, 2. A so-called rocking edge 34 represents
the transition between a radially outer part of the trans-
verse member 30 of constant thickness and a tapered
radial inner part thereof. This shape and rocking edge 34
of the transverse members 30 is what allows the drive
belt 3 to follow a smoothly curved trajectory. A stud 36
extends from a main body surface of the transverse mem-
ber 30 in circumference direction into a hole in the oppo-
site main body surface of an adjacent transverse member
30 to mutually align adjacent transverse members 30 in
the drive belt 3.
[0009] Hereinafter, the term "width W" is used in rela-
tion to the transverse members 30 of the drive belt 3 to
indicate the largest dimension thereof in the axial direc-
tion of the drive belt, i.e. perpendicular to the longitudinal,
i.e. circumference and radial directions thereof.
[0010] In the embodiment thereof of figure 2, all trans-
verse members 30 of the drive belt 3 are provided with
essentially the same width W dimension. However, as is
illustrated in figure 3 in a schematic top, i.e. radially in-
wardly oriented view of the drive belt 3, it is also known
to include both wider transverse members 30-I with a
larger width WI and narrower transverse members 30-II
with a smaller width WII therein.
Only the wider transverse members 30-I of the drive belt
3 take-up the pulley clamping forces and thus frictionally
engage the sheaves 4, 5 of the pulleys 1, 2 through their
respective pulley contact faces 33. The corresponding
surfaces at either lateral side of the narrower transverse
members 30-II that do not arrive in friction contact with
the pulleys 1, 2 are simply referred to as the side faces
35 thereof. With this latter design of the drive belt 3 the
efficiency of the power transmission by the CVT could
be improved relative to the more conventional design
thereof of figure 2 including only transverse members 30
of substantially identical width.

[0011] One aspect of the known design of the trans-
verse members 30 according to figure 3 is that both the
both wider transverse members 30-I and the narrower
transverse members 30-II define recesses 39, that re-
spectively open to the respective axial sides of the trans-
verse members 30. The endless carriers 31 are con-
tained in these recesses 39 in radial outward direction
and in radial inward direction by respective head parts
41, located radially outward of the carriers 31, and re-
spective body parts 42, located radially inside the carriers
31, of the transverse members 30.
[0012] According to the present disclosure, such fea-
ture of the radial containment of the endless carriers 31
by the transverse members 30 of both types 30-I, 30-II
was found to be not essential. This finding enables the
further improvement of the known drive belt 3 by further
reducing the size and mass of the narrower transverse
members 30-II thereof.
[0013] In figure 4 a first embodiment of such novel,
improved drive belt 3 is illustrated. In this first embodi-
ment of the drive belt 3 the narrower transverse members
30-II are provided with an predominantly rectangular
shape and extends in width direction only in between the
endless carriers 31 of the drive belt 3. Thus, the side
faces 35 of the narrower transverse members 30-II are
separated by a distance that corresponds to a width of a
central part of the wider transverse members 30-I only,
which central part is provided between and interconnects
the said head parts 41 and the said body parts 42 thereof.
[0014] The narrower transverse member 30-II of figure
4 is shown in front and side elevation in figure 5. It can
be seen that this embodiment narrower transverse mem-
ber 30-II includes the rocking edge 34 and the stud 36
and the hole 38 that are also included in the wider trans-
verse member 30-I. However, this narrower transverse
member 30-II does not define a carrier receiving recess.
Thus, at the location of the narrower transverse members
30-II, the endless carriers 31 are neither constraint in
radial outward direction nor in radial inward direction.
Hereby, friction between the endless carriers 31 and the
narrower transverse member 30-II is largely eliminated.
[0015] In figure 6 a second embodiment of the novel,
improved drive belt 3 is illustrated. In this second embod-
iment of the drive belt 3, the narrower transverse mem-
bers 30-II are a little, but not much, wider than the width
of the said central part of the wider transverse members
30-I. In this case, the narrower transverse members 30-
II are provided with the carrier receiving recesses 37 on
either axial side thereof, however, to a limited extend
only. In this latter design, the narrower transverse mem-
bers 30-II remain in interaction with the axial sides of the
endless carriers 31, such that -in particular- an unfavour-
able rotation around its stud 36 and relative to the wider
transverse members 30-I is limited. Preferably, however,
the axial extend of the carrier receiving recesses 37 of
the narrower transverse members 30-II remains small,
in order to limit the said friction between these narrower
transverse member 30-II and the endless carriers 31 as
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much as possible. In this latter respect, an axial extend
or width Z of the carrier receiving recesses 37 of the nar-
rower transverse members 30-II (see figure 7) preferably
corresponds to between 1 and 5 and preferably to be-
tween 1.5 and 2.5 times a difference D in a width of the
endless carriers 31 and an width of the carrier receiving
recesses 39 of the wider transverse members 30-I (see
figure 6). The said difference D thus amounts to a clear-
ance in axial direction of the endless carriers 31 between
the said central part of the wider transverse members
30-I and a pulley disc 3, 4. Otherwise, i.e. if the said axial
extend or width Z of the carrier receiving recesses 37 of
the narrower transverse members 30-II would be smaller
than the said difference D in a width of the endless car-
riers 31 and an width of the carrier receiving recesses 39
of the wider transverse members 30-I, an axial side face
of the endless carriers 31 could potentially be damaged
by a corresponding side face 35 of the narrower trans-
verse members 30-II.
[0016] The present disclosure, in addition to the entire-
ty of the preceding description and all details of the ac-
companying figures, also concerns and includes all the
features of the appended set of claims. Bracketed refer-
ences in the claims do not limit the scope thereof, but are
merely provided as non-binding examples of the respec-
tive features. The claimed features can be applied sep-
arately in a given product or a given process, as the case
may be, but it is also possible to apply any combination
of two or more of such features therein.
[0017] The invention(s) represented by the present
disclosure is (are) not limited to the embodiments and/or
the examples that are explicitly mentioned herein, but
also encompasses amendments, modifications and
practical applications thereof, in particular those that lie
within reach of the person skilled in the relevant art.

Claims

1. Drive belt (3) with two endless carriers (31) and with
a number of transverse members (30) mounted
slideably on the carriers (31), which transverse mem-
bers (30) are each provided with two main body sur-
faces where between the transverse member (30)
extends in thickness direction and with a central part
that is located in between the two endless carriers
(31), of which transverse members (30) at least two
types (I, II) are included in the drive belt (3) with a
largest axial dimension, i.e. width (WI) of a first type
(30-I) of the transverse members (30) is larger than
a largest axial dimension, i.e. width (WII) of a second
type (30-II) of the transverse members (30), char-
acterised in that the largest width (WII)) of the sec-
ond type transverse members (30-II) is smaller than
or at most approximately equal to an axial dimension
of the central part of the first type transverse mem-
bers (30-II).

2. Drive belt (3) with two endless carriers (31) and with
a number of transverse members (30) mounted
slideably on the carriers (31), which transverse mem-
bers (30) are each provided with two main body sur-
faces where between the transverse member (30)
extends in thickness direction and with a central part
that is located in between the two endless carriers
(31) and to either axial side whereof the transverse
member (30) is provided with a respective recess
(37; 39) defined in radial direction between a head
part (41) and a body part (42) of the transverse mem-
ber (30) for at least partly receiving a respective one
of the two endless carriers (31), of which transverse
members (30) at least two types (I, II) are included
in the drive belt (3) with a largest axial dimension,
i.e. width (WI) of a first type (30-I) of the transverse
members (30) is larger than a largest axial dimen-
sion, i.e. width (WII) of a second type (30-II) of the
transverse members (30), characterised in that a
dimension (Z) in axial direction of the recesses (37)
of the second type transverse members (30-II)
amounts to at least 1 times and at most 5 times,
preferably between 1.5 and 2.5 times, a clearance
(D) in axial direction between the endless carriers
(31) and the said central part the first type transverse
members (30-II).

5 6 



EP 3 187 750 A1

5



EP 3 187 750 A1

6



EP 3 187 750 A1

7



EP 3 187 750 A1

8

5

10

15

20

25

30

35

40

45

50

55



EP 3 187 750 A1

9

5

10

15

20

25

30

35

40

45

50

55



EP 3 187 750 A1

10

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• DE 1038910 [0003]
• NL 1038910 A [0004]

• DE 1039276 [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

