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(57) ABSTRACT

The invention relates to a rear derailleur for a bicycle
gearing system comprising: a base element which can be
fitted to a bicycle frame; and a movable element which 1s
coupled to the base element by a pivot mechanism and
which can be displaced relative thereto i a pivotably
movable manner, wherein the pivot mechanism 1s pivotably
movable both relative to the movable element and relative to
the base element. The rear derailleur comprises for easier
adjustment of the chain tension a blocking device which 1s
configured to at least temporarily secure the movable ele-
ment relative to the base element, wherein the blocking
device 1s configured in such a manner that the pivot mecha-
nism can be temporarily secured by a direct coupling
relative to the base element or relative to the movable
clement 1n at least one predetermined blocking position.
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DERAILLEUR FOR A BICYCLE

[0001] This application claims the benefit of German
Patent Application No. 10 2023 119 709.6, filed Jul. 25,
2023, which 1s hereby incorporated by reference in 1ts
entirety.

BACKGROUND

[0002] Conventional rear derailleurs have been fixed for
some time to the right dropout of the frame using a derailleur
hanger. The derailleur hanger 1s to this end secured at one
end coaxially with the rear wheel axle to the frame and at
another end coaxially with the B-axle of the base element (B
knuckle) of the derailleur. The spacing between the geomet-
ric axis A of the rear wheel axle and the B axle of the base
clement 1s bridged by the derailleur hanger. The base ele-
ment in the state secured to the frame can be rotated relative
to the derailleur hanger about the B axle. The rotation of the
derailleur 1s limited 1n a forward direction—in a counter-
clockwise direction (GUZS)—by means of the B screws.
The rotation of the derailleur to the rear (1n a clockwise
direction (UZS)) 1s counteracted by the chain tension.

[0003] With regard to the technical background of rear
derailleurs, the following should be taken into account.
Sprocket sets have a gear spread of 500 percent or more.
Such gear spreads can be achieved with a smallest sprocket
having 9, 10 or 11 teeth and a largest sprocket having 30, 51,
52 teeth or more. In order to be able to operate the increased
number of sprockets with the derailleur, the derailleur
dimension 1s increased.

[0004] In the prior art, rear derailleurs with oblique pivot
mechanisms (oblique parallelogram) were often used. In the
event of sudden loads 1n a vertical direction, as occur when
driving over rough terrain, such derailleurs can lead to an
abrupt movement of the pivot mechanism and consequently
to undesirable switching operations (so-called “ghost shift-
ing”). In order to be able to approach the sprockets of
modern sprocket cassettes of greatly different sizes, the
oblique parallelogram would have to be positioned 1n an
even more oblique manner and/or the derailleur dimensions
would have to be further increased. Both would further
increase the susceptibility to undesirable switching opera-
tions.

[0005] The spacing between the upper chain roll of a
derailleur and the sprocket, under which the chain roll 1s
positioned, 1s referred to as a B gap or chain gap. In the
development of a derailleur, a B gap path which 1s as far as
possible constant 1s generally desired. This constant B gap
path or a resultant B gap path curve results from the
cooperation of diflerent geometric parameters, such as, for
example, parallelogram geometry (pivot mechanism), spac-
ing of the parallelogram with respect to the rear wheel axle
A, angle of the parallelogram with respect to the connection
plane, axle-bottom bracket axle (B angle), spacing of the P
knuckle axle (P axle) with respect to the parallelogram, cage
geometry, size of the chain rollers, translation spectrum of
the sprocket cassette, etc.

[0006] It has been found that precise imitial adjustment of
the B gap has a particularly significant influence on the
robustness and the switching performance. With the com-
mon methods, an ideal B gap adjustment 1s often possible
only with dificulty and requires a complex and expert
assembly. A problem 1n this instance 1s particularly the lack
of reference for a precise adjustment and the excessively
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complex adjustment process for less experienced users with-
out assembly experience. The use of B-gap templates is
helpiul 1n this mstance but, as a result of application errors,
often leads to non-optimal results.

[0007] This problem could in the recent past in a particu-
larly advantageous manner be counteracted by means of a
configuration of the rear derailleur 1n which it 1s assembled
coaxially with the rear wheel axle on the bicycle frame. A
coaxial derailleur connection with an adjustable stop ele-
ment enables a defined locking between the chain guiding
arrangement (cage) and movable element (P knuckle) and
enables a simple, rapid and very precise adjustment of the B
24p.

[0008] Ewven 11 significant advantages with regard to the
simplicity and the reliability of the assembly and adjustment
of the derailleur could thereby be achieved, however, 1n
practice another problem has been encountered. There 1s a
difference 1n the adjustment and in the operation between
bicycles of different categories, that 1s to say, bicycles with
frames 1n which the rear wheel 1s unsprung (so-called
hardtails) and bicycles having frames with a rear wheel
suspension (so-called fullies). In bicycles having frames
which provide a rear wheel suspension, wherein the rear
wheel 1s supported on a rear structure which 1s suspended 1n
a spring-mounted manner, the rear structure geometry
changes during deflection with corresponding eflects on the
B gap, inter alia as a result of length change of the chain
struts and change of the B angle. For this reason, the B gap
must previously be adjusted 1n the so-called sag position of
the spring-mounting. In this sag position, the rear structure
1s completely spring-mounted. To this end, the rear structure
during assembly and adjustment of the chain tension must be
accordingly loaded in order to achieve such a significant
deflection. To this end, 1t 1s necessary for two people or other
means to be required for the adjustment. To this end, for
example, 1n the suspension, damper air must be released 1n
the suspension, the damper must be removed or compressed
by auxiliary means, such as, for example, a tension belt.

[0009] Mechanical derailleurs of a newer construction
type, 1n which the derailleur hanger 1s supertluous, that 1s to
say, derailleurs 1n particular for coaxial assembly on the rear
wheel axle of a bicycle frame, are known from documents
EP 0 875 444 Al, EP 1 342 638 Al and EP 1 764 297 Al.
The separate derailleur hanger 1s omitted, the B axis of the
base element extends along the rear wheel axle A, that 1s to
say, coaxially with the rear wheel axle A. Document DE 10
2018 001 253 A1 describes a rear derailleur having a specific
configuration for coaxially fitting to the rear derailleur

hanger. In this context, reference may further be made to
document DE 10 2022 115 599 A1 as technical background.

[0010] DE 102018 208 053 A1 discloses a rear derailleur
having an integrated display or marking on the chain guide.
The marking on the derailleur has the same function as a B
gap template with the advantage that no additional compo-
nents are required. The marking shows the correct spacing of
the upper chain roll relative to the outer circumierence of the
largest sprocket of a multi-sprocket arrangement (B-Gap).
However, the disadvantage of this embodiment 1s that the
marking indicates only a single adjustment position of the
derailleur relative to the multiple sprocket arrangement.
That 1s to say, regardless of the bicycle category (hardtail or
tully), the derailleur 1s always adjusted 1n the same adjust-
ment position. The possibility of varying the adjustment
position depending on the bicycle category does not exist.
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Accordingly, fully spring-mounted bicycles can until now
only be adjusted in the sag position—that 1s to say, in the
completely detlected state.

[0011] Document DE 10 2021 003 745 Al describes a
derailleur of the type described above with an electrome-
chanical drive. In this instance, there 1s provision for a chain
guide arrangement to be able to be temporarly secured
relative to the base element by a blocking device. Further-
more, the electromechanically driven derailleur can be
moved via the drive and the gear mechanism which 1s
associated therewith into a predetermined switching position
for assembly and temporarily retained therein. It 1s thereby
possible for the derailleur to be mounted and adjusted 1n a
predetermined position on the frame. In specific embodi-
ments, this blocking device can be moved mto diflerent
blocking positions. The specific nature of this solution
involves the blocking device always engaging between the
base element and the chain guiding arrangement and 1n this
instance in particular on a chain guiding sheet of the cage of
the chain guiding arrangement.

[0012] The blocking device 1s thereby relatively exposed
which can be disadvantageous during operation. A blocking,
of the derailleur 1s carried out via the electromechanical
drive.

[0013] A comparable blocking device 1s further described
in document DE 10 2011 118 912 Al in various embodi-
ments. Also in this instance, there 1s provision for the chain
guiding arrangement to be secured relative to the movable
clement 1n predetermined blocking positions.

[0014] Document DE 10 2020 209 370 A1 describes a rear
derailleur having an integrated damper sub-assembly. The
damper sub-assembly acts between the movable element of
the derailleur and the chain gmiding arrangement 1n order to
damp movements or vibrations of the chain guiding arrange-
ment relative to the movable element.

SUMMARY

[0015] According to one aspect, a rear derailleur for a
bicycle gearing system includes: a base element which can
be fitted to a bicycle frame; and a movable element which 1s
coupled to the base element by a pivot mechanism and
which can be displaced relative thereto 1 a pivotably
movable manner. The pivot mechamsm 1s pivotably mov-
able both relative to the movable element and relative to the
base element, such that a blocking device which 1s config-
ured to at least temporarily secure the movable element
relative to the base element, where the blocking device 1s
configured 1n such a manner that the pivot mechanism can
be temporarily secured by a direct coupling relative to the
base element or relative to the movable element 1n at least
one predetermined blocking position.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 shows a schematic part-illustration of a rear
wheel arrangement having a schematically illustrated derail-
leur;

[0017] FIG. 2 shows a side view of a first exemplary
embodiment of a derailleur according to the invention when
viewed from the left side of the bicycle;

[0018] FIG. 3 shows a side view of the first exemplary
embodiment of the derailleur according to the invention
when viewed from the right side of the bicycle;
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[0019] FIG. 4 shows a perspective view of the derailleur
according to FIGS. 2 and 3 when viewed obliquely from the
rear;

[0020] FIG. 5 shows a perspective view of the derailleur
according to FIGS. 2 and 3 when viewed obliquely from the
front;

[0021] FIG. 6 shows a perspective view of the derailleur
according to FIGS. 2 and 3 when viewed obliquely from
below;

[0022] FIG. 7 shows a perspective view of the derailleur
according to FIGS. 2 and 3 when viewed obliquely from
above;

[0023] FIG. 8 shows an exploded view to illustrate the
individual components of the derailleur according to FIGS.
2 to 7;

[0024] FIG. 9 shows an 1llustration of a component of the
base element and a component of the pivot mechanism in
order to explain a first variant of the blocking device;
[0025] FIG. 10 shows an illustration relating to the oper-
ating method of the first variant of the blocking device;
[0026] FIG. 11 shows an illustration relating to the oper-
ating method of the first variant of the blocking device;
[0027] FIG. 12 shows an illustration relating to the oper-
ating method of the first varniant of the blocking device;
[0028] FIG. 13 shows an illustration relating to a second
variant according to the mvention of the blocking device;
[0029] FIG. 14 shows an illustration relating to a second
variant according to the mvention of the blocking device;
[0030] FIG. 15 shows an illustration relating to a third
variant according to the invention of the blocking device;
[0031] FIG. 16 shows an illustration relating to a third
variant according to the mvention of the blocking device;
[0032] FIG. 17 shows another schematic partial 1llustra-
tion ol a rear wheel arrangement having a schematically
i1llustrated derailleur;

[0033] FIG. 18 shows an illustration relating to a fourth
variant according to the invention of the blocking device;
[0034] FIG. 19 shows an illustration relating to a fourth
variant according to the mvention of the blocking device;
[0035] FIG. 20 shows an illustration relating to a fourth
variant according to the mvention of the blocking device;
[0036] FIG. 21 shows an illustration relating to a fourth
variant according to the mvention of the blocking device;
[0037] FIG. 22 shows an 1llustration of a sub-assembly
comprising a pretensioning device, damping arrangement
and chain guiding arrangement which can be mounted
separately on the rear derailleur;

[0038] FIG. 23 shows a partial exploded view of compo-
nents for explamning a damping device according to the
invention;

[0039] FIG. 24 shows a sectioned view through the damp-
ing device according to the mvention; and

[0040] FIG. 25 shows a flow chart in order to explain the
method according to the invention.

[0041] Other aspects and advantages of the embodiments
disclosed herein will become apparent upon consideration of
the following detailed description, wherein similar or i1den-
tical structures have similar reference numerals.

DETAILED DESCRIPTION

[0042] The present invention relates to a rear derailleur for
a bicycle gearing system, comprising: a base element which
can be fitted to a bicycle frame; and a movable element
which 1s coupled to the base element by a pivot mechanism
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and which can be displaced relative thereto in a pivotably
movable manner, wherein the pivot mechanism 1s pivotably
movable both relative to the movable element and relative to
the base element.

[0043] The present mvention further relates to a method
for assembly and adjustment of such a derailleur.

[0044] An object of the present invention 1s to provide a
rear derailleur of the type described 1n the introduction and
a method for the assembly or adjustment thereof in which
the blocking device 1s configured to be better integrated and
less exposed with respect to previous solutions.

[0045] This object 1s achieved by a rear derailleur for a
bicycle gearing system which comprises: a base element
which can be fitted to a bicycle frame; and a movable
clement which 1s coupled to the base element by a pivot
mechanism and which can be displaced relative thereto in a
pivotably movable manner, wherein the pivot mechanism 1s
pivotably movable both relative to the movable element and
relative to the base element. Furthermore, according to the
invention, there i1s provided a blocking device which 1s
configured to at least temporarily secure the movable ele-
ment relative to the base element, wherein the blocking
device 1s configured 1n such a manner that the pivot mecha-
nism can be temporarily secured by a direct coupling
relative to the base element or relative to the movable
clement 1n at least one predetermined blocking position.

[0046] In contrast to the provisions of the prior art, the
blocking device i1s configured in such a manner that it
engages directly on the pivot mechanism and secures it
relative to the base element or relative to the movable
clement by a direct coupling between two of these compo-
nents. The pivot mechanism 1s according to the mmvention
configured between the base element and the movable
clement. A blocking of the pivot mechanism relative to the
base element or the movable element by a direct coupling
ensures a secure temporary securing of the derailleur 1n a
predetermined position or assembly position. It 1s com-
pletely suflicient for one of the pivot joints to be directly
blocked between a component of the pivot mechanism and
optionally the base element or the movable element counter
to a pivot movement, that 1s to say, via the direct coupling.
The entire pivot mechamism and consequently the derailleur
1s then secured in a desired blocking position. This 1s
advantageous, 1n particular with purely mechanical derail-
leurs, since the derailleur can thereby be temporarily
blocked in a desired assembly position counter to the action
ol a pretensioning spring. The integrated construction of the
base element, pivot mechanism and movable element
enables the blocking device to be configured 1 a simple,
unobtrusive and less exposed manner compared with solu-
tions from the prior art. This has advantages with regard to
avoiding possible impairment as a result of external actions
(stone chipping, contamination, etcetera) and also with
regard to avoiding an unintentional activation of the block-
ing device. This becomes clear, 1n particular taking into
account the specific further developments described below,
which represent only exemplary embodiments.

[0047] According to a varniant of the invention, there is
provision for the pivot mechanism to comprise at least two
pivot arms, wherein a first pivot arm 1s pivotably coupled to
the base element with the first end portion thereof and
pivotably coupled to the movable element with the second
end portion thereof, wherein a second p1vot arm 1s pivotably
coupled to the base element with the first end portion thereof
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and pivotably coupled to the movable eclement with the
second end portion thereof. With such a configuration of the
pivot mechanism as a parallelogram gear mechanism, it 1s
suilicient, as already indicated above, for only one of the two
pivot arms to be blocked relative to the base element or
relative to the movable element. The entire parallelogram
gear mechanism, or the entire pivot mechamsm of the

derailleur, 1s thereby blocked 1n a predetermined position.

[0048] According to a varniant of the invention, there may
be provision for the base element and/or the movable
clement to have a first recerving opening and for the pivot
mechanism to have on a component a second receiving
opening, wherein the first and second receiving openings 1n
at least one predetermined relative position of the movable
clement are orientated with respect to each other relative to
the base element 1n such a manner that, in the event of an at
least partial alignment of the first and second receiving
openings, a blocking member can be introduced therein 1n
order to produce the direct coupling 1n order to block a pivot
movement of the movable element relative to the base
clement via the pivot mechanism.

[0049] This vanant enables a particularly simple configu-
ration of the blocking device. Simply by providing two
receiving openings which can be brought into alignment
with each other so that a blocking member can be introduced
therein, a blocking of the derailleur can be achieved without
significant technical complexity and even achieving a spe-
cific weight advantage. A metal or plastics material pin or a
tool can be used as a blocking member, such as 1n particular
a screwdriver, a hexagon key, or the like. The blocking
member can be left 1n the two receiving openings as long as
the blocking 1s required for assembly and for adjustment of
the derailleur. The blocking member can then be removed
simply by being pulled out of the receiving openings.

[0050] With regard to the embodiment mentioned above,
this means that the base element and/or the movable element
has/have a first receiving opening and that the first pivot arm
and/or the second pivot arm has/have a second receiving
opening, wherein the first and second rece1ving openings are
orientated 1n at least one predetermined relative position of
the movable element with respect to each other relative to
the base element 1n such a manner that, in the event of an at
least partial alignment of the first and second receiving
openings, a blocking member can be introduced therein 1n
order to produce the direct coupling 1n order to block a pivot
movement of the movable element relative to the base
clement via the pivot mechanism.

[0051] Furthermore, 1n this context there may be provision
for at least one of the first and second receiving openings to
be formed with a torsion-resistant receiving profile, in
particular with a hexagonal profile. This enables a predeter-
mined blocking position to be defined 1n that the profiled
receiving opening 1s quite specifically configured 1n terms of
its profile or diameter for a specific blocking member.
[0052] Furthermore, a variant of the invention makes
provision that, as a result of the provision of at least two
differently sized blocking members which, in order to pro-
duce the direct coupling, can be fitted 1n the at least partially
aligned first and second receiving openings, the rear derail-
leur can be temporarily secured in at least two predeter-
mined blocking positions.

[0053] Assuming that a fitter uses the adapted blocking
member with a predetermined profile and diameter, 1t 1s
ensured that the derailleur 1s blocked in the desired blocking
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position, for example, a specific orientation relative to a
sprocket cassette, such as, for example, the 6th or 7th
sprocket of the cassette. A predetermined orientation of the
derailleur for assembly and for adjustment of the chain
tension can thereby be ensured. Furthermore, there may
thereby be provision, for example, by using a hexagon key
which 1s adapted to the hexagonal profile, and by using a
predetermined additional hexagon key of a smaller size, for
two blocking positions which take into account the problem
set out above to be able to be predefined, according to which
in accordance with the respective bicycle category (hardtail
or fully spring-mounted with rear wheel suspension) the
appropriate blocking position 1n each case 1s selected, that 1s
to say, by using the respective hexagon key of a predeter-
mined size. Again, simply by appropriate configuration of
the recerving openings, in particular the profiled receiving
opening using simple means, a reliable specification of the
blocking position can be ensured.

[0054] According to a variant of the invention, there may
be provision for the derailleur to be in the form of a
cable-operated purely mechanical derailleur, wherein at
least one of the p1vot arms 1s constructed with or 1n the form
of an extension arm for fitting a cable pull, wherein the
extension arm 1s preferably configured with the second
receiving opening. With this measure, one of the receiving
openings can be produced in a particularly advantageous
manner with few components and with a weight saving
being achieved.

[0055] Furthermore, as an alternative, there may be pro-
vision for the derailleur to be 1n the form of a motor-
activated derailleur, wherein the drive motor and a drive gear
mechanism which 1s associated therewith 1s arranged at least
partially on the base element. Even 1 a motor-activated
derailleur 1s generally moved by appropriate control of the
motor or the drive mechanism into any predetermined
position and can be retained therein, it may be advantageous
to also associate a blocking device of the type described
above therewith i order to secure the derailleur in the
desired assembly position in a temporary, reliable manner.

[0056] An alternative variant of the mvention may involve
the blocking device having a blocking pin which 1s fitted to
one of the components base element or first pivot arm or
second pivot arm or movable element and, in order to
temporarily secure the derailleur 1n the at least one blocking,
position, directly coupling the base element or the movable
clement to the second pivot arm 1n order to avoid a pivot
movement. In contrast to what has been described above,
this variant of the invention makes provision for no addi-
tional blocking member to be required. The blocking device
1s operated via the activation of the blocking pin. This
corresponds with regard to the configuration of the blocking
device itself substantially to the solution according to docu-
ment DE 10 2021 003 745 A1, wherein, as already set out
in the introduction, the blocking device 1s provided 1n a state
exposed between the movable element and the chain gmiding
arrangement. This blocking device from the prior art fulfils
a completely diflerent purpose from the blocking device of
the present invention. According to the present mnvention,
the blocking device which comprises the blocking pin 1s
provided in the region of the pivot mechanism for direct
coupling to the base element or the resilient element and 1s
integrated 1n the rear derailleur 1n order to position 1t relative
to a reference sprocket.
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[0057] In connection with this blocking device which has
a blocking pin, a further development of the invention makes
provision for the blocking pin to be resiliently pretensioned
into a blocking-iree passive position or to be able to be
locked therein. Where applicable, for locking, a catch or a
locking projection which cooperates with a recess or the
like, may be provided. The blocking pin can thus be locked
1n 1ts passive position 1n order to prevent 1t from blocking the
derailleur 1n an undesirable and untimely manner during
operation as a result of external influences or incorrect
operation.

[0058] Furthermore, 1n this context there may be provision
for the blocking pin to have a cross sectional profile which
differs from a circle and/or to be supported 1n an eccentric
manner so that 1t can be fitted 1n at least two different relative
positions relative to one of the components of the base
clement or first pivot arm or second pivot arm or movable
clement in order to achieve at least two different blocking
positions. Consequently, the blocking pin can be moved 1nto
different blocking positions. Again, the problem can conse-
quently be taken 1nto account that, in order to assemble the
derailleur depending on the bicycle category (hardtail or
tully spring-mounted), different blocking positions relative
to the sprocket cassette are required.

[0059] According to a vanant of the invention, there may
be provision, 1 order to produce the direct coupling, for a
pivotable, preferably resiliently pretensioned blocking
member to be arranged about one of the pivot axles of the
pivot mechanism, wherein, so as to overcome the resilient
pretensioning, 1t can preferably be pivoted between a pas-
sive position and at least one blocking position about the
associated pivot axis, wherein the blocking member in the
passive position permits the relative movement between the
base element and the movable element via the pivot mecha-
nism and wherein the blocking member 1n the at least one
blocking position provides a direct coupling between the
base element or the movable element and the pivot mecha-
nism. This variant enables the blocking member to be
permanently integrated 1in the derailleur and where necessary
to be pivoted back and forth between the passive position
and the blocking position.

[0060] A further development of the invention relates to a
rear derailleur of the type described above, having a chain
guiding arrangement which 1s coupled to the movable ele-
ment and which can be pivoted relative thereto about a pivot
axis and a pretensioning device, by which the chain guiding
arrangement 1s pretensioned relative to the movable element
about the pivot axis 1nto a starting position, wherein the
chain guiding arrangement can be pivoted counter to a
tensioning force of the pretensioning device from the start-
ing position about the pivot axis into different operating
positions.

[0061] In this instance, there may turther be provision for
the chain gmding arrangement together with the pretension-
ing device to be combined to form a sub-assembly which can
be fitted by a releasable connection, preferably a threaded
connection, to the movable element. This configuration of
the chain guiding arrangement together with the pretension-
ing device to form a sub-assembly enables a modular
construction of the rear derailleur. Another advantage
involves, i the event of a defect 1n the chain guiding
arrangement or i1n the pretensioning device, the entire rear
derailleur not having to be replaced, but instead only the
sub-assembly being able to be replaced. Particularly in these
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components, defects regularly occur as a result of external
influences or impacts. The coupling of this sub-assembly to
the movable element by a releasable connection, 1n particu-
lar by a threaded connection, enables a particularly simple
and tool-free assembly. Where possible, during a bicycle
tour in the countryside, a change of the sub-assembly can
thus be rapidly carried out.

[0062] The invention further relates to a rear derailleur of
the type described 1n the introduction or above, wherein the
pretensioning device has a damping arrangement which 1s
configured to counteract a damping eflect of a relative
movement between the movable element and the chain
guiding arrangement, wherein the damping arrangement
comprises a coupling device, via which the damping
arrangement 1s coupled to a rotary shaft and a support,
wherein the coupling device has a damping spring which 1s
supported, on the one hand, on the rotary shait and, on the
other hand, on an insertion portion which 1s or can be
coupled to the movable element and which between them
via a Inctional engagement develops its damping action,
preferably 1n a radial direction. It should be noted that the
damping arrangement according to the type mentioned
above and specified 1n greater detail below should also be
considered to be a separate aspect of the invention regardless
of the blocking device.

[0063] According to a further development of the damping
arrangement according to the invention, there may be pro-
vision for the damping spring to be fitted 1n a rotationally
secure manner with one end to one of the components rotary
shaft and movable element and to be directly or indirectly 1n
frictional engagement with the other component rotary shatt
and movable element, preferably in radial frictional engage-
ment, wherein the damping eflect increases or decreases
depending on the direction of the relative rotation.

[0064] It 1s, for example, possible for the damping spring
to be configured with a smaller mnner diameter than a
circumierential face of a shaft portion of the rotary shaft
which cooperates therewith. During the assembly, the damp-
ing spring 1s widened slightly and expanded on this circum-
ferential face of the shait portion so that 1t 1s consequently
in radial frictional engagement with this circumierential face
of the shait portion. If the damping spring 1s 1n the form of
a helical spring with a plurality of windings, the tensioning
state thereof changes depending on the direction of the
relative rotation between the rotary shaft and the movable
clement. In one rotation direction, the damping spring which
1s 1n the form of a helical spring 1s tendentially more highly
tensioned, whereas 1n the opposing direction of the relative
rotation there 1s imstead tendentially brought about an expan-
sion of the damping spring. Depending on the direction of
the relative movement between the movable element and the
chain guiding arrangement, a greater or lesser damping
ellect can thereby be achieved. For example, undesirable
vibrations of the chain guiding arrangement in one direction
can thereby be more powerfully damped 1n a direction
relative to the movable element.

[0065] With this structure, a stmply constructed damping
arrangement with advantageous properties can further be
achieved with regard to the force transmission with little
structural spatial requirement.

[0066] A further development 1n this context makes pro-
vision for the damping spring to have a maximum number
of four windings, preferably a maximum number of three
windings, more preferably a maximum number of two

Jan. 30, 2025

windings. Furthermore, in this context, there may be provi-
sion for the insertion portion to be made from metal,
preferably from steel. The damping spring may cooperate
with a spacer ring.

[0067] Furthermore, with regard to the damping device,
there may be provision for a first resilient force storage
device to be coupled via the rotary shait to the chain guiding

sub-assembly 1n order to apply the pretensioming force via
the rotary shatt to the chain guiding sub-assembly.

[0068] Furthermore, it 1s 1n this instance possible for the
rotary shaft to be rotatably supported by means of a rotary
bearing on a covering element which, together with the
rotary shaft which extends through a through-opening of the
covering element, closes the receiving member of the mov-
able element and 1s secured to the movable element.

[0069] As already set out 1n the introduction, the derailleur
according to the invention may be configured for coaxial
assembly on a rear wheel axle of a bicycle, wherein the base
clement comprises a first connection end for coaxial assem-
bly on the rear wheel axle and a second connection end for
coupling to a pivot mechanism. In this context, there may be
provision according to the invention for the first connection
end of the base element to have a first arm and a second arm
which are arranged spaced apart from each other in an axial
direction, wherein 1n the state mounted on the frame the first
arm 1s located at an axial inner side of the frame and the
second arm 1s located at an axial outer side of the frame.

[0070] Furthermore, 1t 1s possible for the second connec-
tion end of the base element to have a first axle receiving
member for a first pivot axle of the pivot mechanism and a
second axle recerving member for a second pivot axle of the
pivot mechanism, wherein the first axle receiving member
and the second axle receiving member—and consequently
the respective pivot axles—are orientated 1n each case
substantially orthogonally with respect to the rear wheel
axle.

[0071] If the derailleur comprises an electromechanical
drive, there may be provision for it to be arranged 1n the
region ol the base element.

[0072] The 1nvention further relates to a method for
adjusting a bicycle drive comprising a rear derailleur of the
type described above, a multiple sprocket arrangement, a
front chain ring and a chain, wherein the rear derailleur 1s
adjusted relative to the multiple sprocket arrangement, hav-
ing the following steps of:

[0073] (a) determiming a bicycle category, 1n particular
determining whether the bicycle has a non-spring-
mounted or spring-mounted rear wheel, on which the
derailleur 1s intended to be assembled,

[0074] (b) selecting a blocking member which 1s
adapted to the specific bicycle category or selecting a
blocking position, which 1s adapted to the specific
bicycle category, of a blocking member,

[0075] (c) depending on the specific bicycle category,
moving the derailleur counter to the action of the
tensioning spring in an orientation with respect to a
reference sprocket, in particular to one of the central
sprockets of the multiple sprocket arrangement, prei-
crably to the sixth or seventh sprocket of the sprocket
cassette, 1n such a manner that the chain 1s 1n engage-
ment with the reference sprocket, and 1n particular in
such a manner that the first recerving opeming 1s 1n
alignment with the second recerving opening,
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[0076] (d) mnserting or adjusting the blocking member
into the active position so that 1t secures the pivot
mechanism relative to the base element,

[0077] (e) turning the derailleur backwards about the
rear wheel axle until the desired chain tension 1s
achieved,

[0078] (1) fixing the derailleur to the frame after achiev-
ing the desired chain tension, and

[0079] (g) removing the blocking member from the
openings and/or moving the blocking member into the
passive position thereof.

[0080] By carrying out this method with the derailleur
according to the invention, a precise orientation of the
derailleur relative to the sprocket cassette and achieving the
desired chain tension 1s permanently ensured.

[0081] Direction indications are used below, that 1s to say,
“front/rear”, “outer/inner”, “top/bottom™ and “left/right”
which relate to a bicycle which i1s onentated and used 1n a
travel direction. A bicycle frame 10 has a leit and a right rear
dropout 12, 14 between which there 1s mounted a rear wheel
which 1s not shown here and which has a hub 16 on which
a sprocket cassette 18 1s fitted for drive coupling. The rear
wheel rotates with the sprocket cassette 18 about the rear
wheel axle A. The sprocket cassette 18 1s schematically
illustrated and rotates about the rear wheel axle A. Such a
sprocket cassette 18 may, for example, comprise twelve
sprockets, wherein the smallest sprocket has ten teeth and
the largest sprocket has 52 teeth.

[0082] It 1s further possible to see a derailleur 20 which 1s
mounted on the right dropout 12. The derailleur 20 1s
mounted coaxially with the rear wheel axle A and extends in
such a manner that it 1s fitted by means of a securing
arrangement 22 to the axle hanger 24 of the bicycle frame
10. The derailleur 20 has a multi-component base element
26, a movable element 28 and a pivot mechanism 30 which
1s arranged therebetween. A chain guiding arrangement 32
which has two guide rollers 34 and 36 is fitted to the
movable element 28 1n a pivotably movable manner.

[0083] For switching, the movable element 28 can be
pivoted relative to the base element 26 via the pivot mecha-
nism 32 transversely relative to the longitudinal frame axis.
When switching from a larger sprocket to a smaller sprocket,
the rear derailleur 20 moves a partially shown chain 40
axially outwards (outboard). When switching from a smaller
sprocket to a larger sprocket, the rear derailleur 20 moves the
chain 40 axially inwards (inboard). The term axially relates
to the rear wheel axle A or the rotation axis A of the sprocket
cassette 18, the sprocket which 1s largest in terms of 1ts
diameter 1s located axially further inwards than the smaller
sprocket. The teeth are arranged radially outwards on the
sprockets. The chain 40 runs through the chain guiding
arrangement 32 in an S-shaped manner and 1s 1n engagement
with the teeth of the upper guide roller 34 and the teeth of
the sprocket cassette 18 which are not shown here.

[0084] The bicycle drive which 1s shown 1in FIG. 1 com-
prises a front single chain wheel which 1s not shown 1n this
instance, the sprocket cassette 18, the chain 40 and the rear
derailleur 20. From a switch which 1s mounted on the
handlebar (not shown 1n this instance), switching commands
are mechanically or electronically transmitted to the derail-
leur 20. The transmission of the switching commands from
the switch to the derailleur 20 can be carried out 1n a
cable-1ree or wireless manner or 1n a cable-bound manner or
via a cable.
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[0085] FIG. 2 shows only the derailleur 20 as the external
view. FIG. 3 shows the derailleur 20 as an internal view. The
coaxial assembly of the derailleur 10 by means of pins 22
along the rear wheel axle A or the B axle of the base element
26 saves the use of a derailleur hanger as generally used 1n
the prior art.

[0086] The cable guiding arrangement 32 1s connected to
the movable element 28 so as to be able to be rotated about
the pivot axis 42 (P axis) and pretensioned towards the rear
in a clockwise direction so that the chain 1s tensioned
counter to the action of this pretensioning. The chain guiding
arrangement 32 comprises the upper and lower guide roller
34, 36 which are each rotatably supported between two cage
sheets 44, 46. The upper guide roller 34 1s rotatably arranged
with an upper spacing {from the axis 42. The lower guide
roller 36 1s rotatably arranged with a lower spacing from the
P axis 42, wherein the upper guide roller 34 1s arranged with

a smaller spacing from the P axis 43 than the lower guide
roller 36.

[0087] It 1s possible to see 1n this variant an optional
blocking device 48 (flip chip) which may be provided to
secure the pretensioned chain guiding arrangement 32 with
respect to the movable element 28. The derailleur 20 can
thus be mounted and adjusted without the chain guiding
arrangement 32 snapping backwards as a result of the
pretensioning. For the chain tension adjustment, this 1s not
necessarily required, but may be advantageous particularly
during assembly. For details of this optional blocking device

48, reference may be made to the disclosure of document DE
10 2021 003 745 Al.

[0088] The derailleur 20 comprises a multi-component
base element 20, a movable element 40, a chain guiding
arrangement 90 and a pivot mechamism 30 which connects
the base element 20 to the movable element 40.

[0089] With regard to the perspective views according to
FIGS. 4 to 7, it can be seen that the base element 26 1s
configured 1n a fork-like manner in the upper region thereof
for fitting to the bicycle frame, also referred to as a B
knuckle. It has an inner fork portion 50 and an outer fork
portion 52. The mnner fork portion 50 at the frame inner side
moves mto engagement with the rear dropout 12, whereas
the outer fork portion 52 on the frame at the outer side moves
into engagement with the rear dropout 12. It 1s also possible
to see the screwed-in securing pin of the securing arrange-
ment 22, the various sleeves and positioning components
22a, 226 and 22c¢. The two fork portions 30 and 52 are not
made from solid material but instead with various struts and
recesses to save weight and for reinforcement. The two fork
portions 50, 52 are further screwed to a connection member
54 of the base element 26 at both sides. To this end, screw
clements 56, 58, 60, 62 are provided. The connection
member 34 serves to support the pivot mechanism 30.

[0090] With regard to the pivot mechanism 30, 1t can be
seen that 1t has two pivot arms 64, 66. The pivot arms 64, 66
are made 1n several pieces. The pivot arm 64 which is
arranged at the mner side has two components 64a and 645
which in the mounted state are connected to each other by
two securing screws 68 and 70. The pivot arm 66 has two
components 66a and 665 which 1n turn are screwed to each
other by two securing screws 72, 74. The component 6656 1s
additionally configured for fitting an actuation cable (not
shown) via a securing screw 76 and a tensioning sheet 78.
It can be seen that the component 665 1s configured for cable
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guiding 1 a substantially triangular manner and has a
polygonal opening 80. This will be further set out below.

[0091] It is further possible to see the movable element 28.
The connection member 54 of the base element 26, the two
pivot arms 64 and 66 and the movable element 28 each have
bearing openings in which connection axles 82, 84, 86, 88
can be mserted and partially fixed. The pivot mechanism 30
can thereby be combined to form a parallelogram gear
mechanism. It 1s thereby possible, with a base element 26
which 1s fixed with respect to the frame and consequently
with a connection member 54 which 1s accordingly fixed
with respect to the frame to achieve a pivoting of the
movable element 28 wvia the pivot mechamism 30. The
pivoting 1s carried out counter to the resilient action of a
tensioning spring 90 which 1s suspended on both connection
axles 82 and 88 and 1s retamned 1n each position with
pretensioning. This tensioning spring 90 ensures a resilient
pretensioning in the derailleur 20 in such a manner that the
chain guiding arrangement 32 1s pretensioned outwards so
that 1t 1s orientated when completely released relative to the
smallest sprocket of the sprocket cassette 18. Each switching
operation in an inward direction, that 1s to say, towards the
next largest sprocket, 1s carried out counter to the increasing
pretensioning of the tensioning spring 90.

[0092] On the movable element 28, a substantially circu-
lar-cylindrical receiving housing portion 92 which 1s con-
structed to be substantially hollow at the interior thereof 1s
provided. This housing portion 92 receives a pretensioning,
device 94 which 1s formed on the chain gmiding arrangement
32 with an integrated damping device 96. Via this preten-
sioning device 94 with an 1ntegrated damper device 96, the
chain guiding arrangement 32 1s received 1n the receiving
housing portion 92 so as to be able to be rotated about the
axis 42 and fitted to the movable element 28. In this instance,
it should be taken 1nto account that the pretensioning device
94 ensures that the chain guiding arrangement 32 is preten-
sioned towards the rear with the lower guide roller 36
thereot and, when released, pivots backwards relative to the
bicycle frame. The chain tension already mentioned above 1s
thereby ensured.

[0093] Taking into account the exploded view according
to FIG. 8, 1t 1s further possible to see the additional com-
ponents 98 and 100 which are fitted to the base element 26.
The component 98 serves to guide the cable. The component
100 15 a lateral cover. Furthermore, the sub-assembly com-
prising the chain guiding arrangement 32, pretensionming,
device 94 and integrated damper device 96 can be pre-
assembled i the form shown and screwed via an outer
thread 101 into an nner thread portion which 1s not shown
in the receiving housing portion 92. This enables a simple
tool-free assembly of the sub-assembly on the movable
portion 28, where applicable for replacement in the event of
damage.

[0094] With regard to the blocking device according to the
invention, FIG. 9 shows the component 665 of the pivot arm
66 and the connection member 54 of the base element 26.
These two components are configured 1n such a manner that
they aflord the possibility of blocking the derailleur n at
least one predetermined blocking position. To this end, the
connection member has a hexagonal opening 102. The
component 665 of the pivot arm 66 has, as already set out
above, a polygonal opening 80. In the assembled state, the
opening 80 can be orientated by pivoting the movable
clement 28 relative to the base element 26 via the pivot
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mechanism 30 and counter to the action of the tensioming
spring 90 1n such a manner relative to the hexagonal opening
102 that they are at least partially in alignment or overlap.
In this state, as shown 1n FIGS. 10 and 11, a hexagon key
104 can be inserted through the opening 80 into the hex-
agonal opening 102. If the movable element 28 is then
released again, the hexagon key 104 which 1s 1nserted into
the hexagonal opening 102 comes into contact with the edge
of the polygonal opening 80 and blocks a further resilient-
pretensioning-related restoring movement of the movable
clement 28 relative to the base element 26 counter to the
action of the tensioning spring 90. The derailleur 20 1is
thereby secured 1n a predetermined relative position between
the base element 26 and movable element 28 with resilient
pretensioning of the tensioning spring 90. This predeter-
mined relative position 1s defined 1n that the chain tension
can thereby be adjusted 1n an optimum manner whilst the
chain 1s located on a predetermined reference sprocket of the
cassette 18.

[0095] The hexagonal opening 102 1s sized 1 such a
manner that 1t 1s adapted to a specific hexagon key size. For
example, a hexagon key of the size HEXS5 can be inserted 1n
a positive-locking manner therein. In this instance, the
derailleur 20 1s, for example, for the assembly and the
optimum adjustment of the chain tension adapted to a
bicycle with no rear wheel suspension. If 1n contrast the
derailleur 20 1s intended to be fitted to a bicycle frame which
1s configured for a bicycle having rear wheel suspension,
wherein the rear structure of the bicycle 1s constructed 1n a
spring-mounted manner, a different position 1s required. The
derailleur 20 can 1n this assembly position be secured by a
hexagon key of the size HEX4 being used in place of a
hexagon key of the size HEXS5. This key can be inserted with
play into the hexagonal opening 102. However, as soon as
the derailleur moves into its starting position under the
action of the tensioming spring 90, the hexagon key of the
size HEX4 blocks the movement 1n the different predeter-
mined assembly position for this bicycle category. Conse-
quently, using one and the same hexagonal opening 102, by
using differently sized blocking members two diflerent
assembly positions can be achieved, that is to say, relative to
two different reference sprockets, so that an assembly of the
derailleur 20 and ideal adjustment <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>