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Description

[0001] The present invention is directed to bicycles
and, more particularly, to various features of a shift con-
trol device for a bicycle transmission.

[0002] Conventional shift control devices for bicycle
transmissions typically include a lever or twist grip that
is rotated in two directions. One rotational direction is
used to upshift the bicycle transmission, and the other
rotational direction is used to downshift the bicycle trans-
mission. The bicycle transmission moves by an amount
proportional to the movement of the shift control device
in either direction.

[0003] More advanced shiftcontrol devices use ratchet
and pawl mechanisms and two levers to control a wire
winding member that controls the bicycle transmission.
An example of such a shift control device is shown in U.
S. Patent No. 5,400,675. More specifically, a downshift
lever is used to operate the wire winding member in a
downshifting direction, and an upshift lever is used to
operate the wire winding member in an upshifting direc-
tion. Pushing the downshift lever from a home position
to a downshift position moves the wire winding member
in a downshifting direction by a proportional amount until
a downshift ratchet and pawl mechanism maintains the
wire winding member in the newly selected position,
which may correspond to up to speed steps. As aresult,
moving the downshift lever from the downshift position
back to the home position does not have any effect on
the position of the wire winding member (except for play
in the components). Pushing the upshift lever from a
home position to an upshift position moves the wire wind-
ing member in an upshifting direction (opposite the down-
shifting direction) through a two-stage process. In the
first stage, the upshift lever is pushed from the home
position to the upshift position, and the wire winding mem-
ber moves in the upshifting direction by an amount de-
termined by the releasing action of an upshift ratchet and
pawl mechanism. In the second stage, the upshift lever
is allowed to move from the upshift position back to the
home position. In this case, the upshift ratchet and pawl
mechanism allows the wire winding member to move the
remaining amount required by the upshifting operation
andthereafter stops the rotation of the wire winding mem-
ber to complete the shift. However, only one speed step
change may be achieved with such a construction.
[0004] Another bicycle shift control device is shown in
European patent application No. 1 245 483. This device
has a control lever combining brake control functionality
and shift control functionality. The shift control mecha-
nism is configured to enable the rider to shift more than
one step at atime (up to three steps). Yet, this multi-step
shifting operation in the releasing direction is not provided
for by this device.

[0005] U.S. PatentNo.5,676,022discloses achange-
speed, i.e. shift control apparatus for a bicycle according
to the preamble of claim 1. Besides a takeup element,
i.e. winder member with ratchet teeth which is pivotable
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to wind the change-speed control cable and biased in
the cable unwinding pivotal direction by an unwinding
spring, the shift control apparatus includes a change-
speed control lever and an independent release lever. A
position hold/ maintaining mechanism for the winder
member to hold or release the winder member is consti-
tuted by two pivotable pawls of lever-type and a pawl
spring. The change-speed control apparatus has a first
mechanism that allows single step cable unwinding op-
erations and a second mechanism that is integrally
formed and that allows the takeup element to pivot in the
cable unwinding direction to a predetermined one of the
speed positions such as a low speed position. The sec-
ond mechanism, i.e. the second release member has an
arm portion and a portion representing the release control
lever. The arm portion is a single bent portion and rep-
resents one releasing abutment. For this second mech-
anism, it is impossible for the rider to arbitrarily select a
speed position, because it returns to always the same
predetermined speed position such as the low speed po-
sition.

[0006] In any event, known dual-lever shift control de-
vices have the ability to operate the bicycle transmission
through multiple speed steps in either the upshifting di-
rection or the downshifting direction using a single oper-
ation of one of the levers. However, such an operation
is not possible for both levers.

SUMMARY OF THE INVENTION

[0007] The present invention is directed to various in-
ventive features of a bicycle shift control device. In one
embodiment, a position release mechanism for a bicycle
control device comprises a positioning unit that is adapt-
ed to be biased in a release direction; a position main-
taining mechanism that maintains the positioning unit in
a plurality of predetermined positions; and a position re-
leasing mechanism that moves in a position releasing
direction, wherein the position releasing mechanism is
operatively coupled to the position maintaining mecha-
nism. In response to a progressive movement of the po-
sition releasing mechanism in the position releasing di-
rection, the positioning unit is movable through at least
two of the plurality of predetermined positions in the re-
lease direction by an amount proportional to the progres-
sive movement of the position release mechanism.
[0008] Additional inventive features will become ap-
parent from the description below, and such features
alone or in combination with the above features may form
the basis of further inventions as recited in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. | is an oblique view of a combined brake/
shift control device;

[0010] Fig. 2 is a partially exploded view of the com-
bined brake/shift control device shown in Fig. 1;

[0011] Fig. 3 is an exploded view of the shift control
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portion of the combined brake/shift control device shown
in Fig. 1;

[0012] Figs. 4(A)-4(D) are views illustrating the oper-
ation of the combined brake/shift control device in a
downshifting direction; and

[0013] Figs. 5(A)-5(F) are views illustrating the opera-
tion of the combined brake/shift control device in an up-
shifting direction.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0014] Fig. 1 is an oblique view of a combined brake/
shift control device 10 attached to the forwardly curved
portion of a handlebar H of well known construction.
Brake/shift control device 10 includes a base member 14
attached to handlebar H, a brake lever 18 pivotably cou-
pled to base member 14, and a shift control lever 22
pivotably coupled to brake lever 18. Brake lever 18 is
coupled to base member 14 in amannerthatallows brake
lever 18 to pivot in a forward and rearward direction rel-
ative to handlebar H as well as in a lateral direction rel-
ative to handlebar H. Shift control lever 22 pivots in a
lateral direction relative to handlebar H and brake lever
18.

[0015] Fig. 2 is a partially exploded view of the com-
bined brake/shift control device 10. A screw 30 extends
through an opening 34 in an attachment band 38, through
an opening 42 in base member 14, through a square
washer 46 and threadingly engages a nut 50 to attach
attachmentband 38 and thereby base member 14 to han-
dlebar H in a known manner. A pivot shaft 54 is mounted
to mounting ears 66 formed on base member 14, and a
frame 74 is mounted to pivot shaft 54 through bushings
78 and 82 so that frame 74 can pivot in the forward and
rearward direction. A coupling shaft 150 (Fig. 3) having
splines 154 and threaded ends 158 and 162 is used to
connect brake lever 18 to frame 74 so that brake lever
18 can pivotin the forward and rearward direction around
pivot shaft 54. A biasing member in the form of a spring
166 having first and second ends 170 and 174 is wound
around pivot shaft 54 such that spring end 170 engages
frame 74 and spring end 174 engages base member 14
so that frame 74 and hence brake lever 18 are biased in
a direction away from handlebar H. Mounting posts 100
ofabrake cable terminating member 102, each surround-
ed by a bearing 104 and a retaining collar 108, are rotat-
ably supported by respective hooks 112 formed on frame
74. Brake cable terminating member 102 includes a
brake cable terminating opening 116 for receiving the
inner wire and cable end bead of a brake control bowden
cable (not shown) in a known manner.

[0016] Fig. 3 is an exploded view of the shift control
portion of the combined brake/shift control device 10.
Coupling shaft 150 extends through a bearing washer
178, through a splined opening 182 in frame 74, and
through a splined opening 186 in a square washer 190.
A nut 194 is screwed onto the threaded end 158 of cou-
pling shaft 150 so that coupling shaft 150 is nonrotatably
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mounted to frame 74. A bearing collar 204 formed on
frame 74 extends through an opening 198in adrive plate
202 so that drive plate 202 is rotatably supported relative
to frame 74. Drive plate 202 functions as a position setting
member in a manner discussed below. A screw 206 ex-
tends through an opening 210 in a coupling ear 214 and
screws into a threaded opening 218 in brake lever 18 so
that brake lever 18 and drive plate 202 rotate integrally
around bearing collar 204. A brake lever return spring
217 having spring ends 219 and 220 surrounds bearing
collar 204. Spring end 219 is disposed in an opening 221
inframe 74, and spring end 220 is disposed in an opening
223 indrive plate 202 so that drive plate 202, and hence
brake lever 18, is biased in a clockwise direction in Fig.
3. A drive pawl shaft 222 extends through an opening
224 in drive plate 202 and rotatably supports a drive pawl
228 having a drive pawl tooth 229. Drive pawl 228 is
retained on drive pawl shaft 222 by a clip 230. A drive
pawl spring 234 having spring ends 238 and 242 sur-
rounds drive pawl shaft 222. Spring end 238 engages
drive pawl 228, and spring end 242 engages a spring
abutment 246 on drive plate 202 so that drive pawl 222
is biased in the counterclockwise direction.

[0017] Coupling shaft 150 also extends through a
splined opening 250 in a position maintaining plate 254
so that position maintaining plate 254 is nonrotatably sup-
ported on coupling shaft 150. Position maintaining plate
254 includes a drive pawl control surface 255 having a
radially inner surface 256 and a radially outer surface
257 that cooperate with drive pawl 228 in a manner de-
scribed below. A position maintaining pawl shaft 258 ex-
tends through an opening 262 in position maintaining
plate 254 and rotatably supports a position maintaining
pawl 266. Position maintaining pawl 266 includes a po-
sition maintaining portion or member 267, a position re-
lease portion or member 268, and a motion limiting por-
tion or member 269. Position maintaining pawl 266 is
retained on position maintaining pawl shaft 268 by a clip
270. A position maintaining member biasing mechanism
in the form of a position maintaining pawl spring 274 hav-
ing spring ends 278 and 282 surrounds position main-
taining pawl shaft 258. Spring end 278 engages position
maintaining pawl 266, and spring end 282 engages a
side edge 286 of position maintaining plate 254 so that
position maintaining pawl 266 is biased in a counterclock-
wise direction.

[0018] Coupling shaft 150 extends through a splined
opening 410 formed in a cylindrical portion 402 of a bush-
ing 398 which abuts against position maintaining plate
254. Cylindrical portion 402 of bushing 398 extends
through an opening 288 in a wire takeup drum 290 so
that wire takeup drum 290 is rotatably supported relative
to coupling shaft 150. Wire takeup drum 290 includes a
wire winding groove 294 and a cable terminating opening
298 for receiving the cable end bead of a shift control
wire (not shown) in a known manner. A biasing mecha-
nismin the form of a return spring 302 having spring ends
306 and 310 surrounds the cylindrical portion 402 of
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bushing 398. Spring end 306 is disposed in an opening
314 formed in position maintaining plate 254, and spring
end 310 is disposed in an opening (not shown) in wire
takeup drum 290 so that wire takeup drum 290 is biased
in a clockwise (first) direction. In this embodiment, wire
takeup drum 290 is integrally formed with a positioning
unit 318 in the form of a positioning wheel. Positioning
unit 318 includes a plurality of circumferentially disposed
drive abutments in the form of drive teeth 322 and a plu-
rality of circumferentially disposed position maintaining
abutments in the form of position maintaining teeth 326.
As discussed in more detail below, drive pawl 228 en-
gages drive teeth 322 to rotate wire takeup drum 290
counterclockwise, and position maintaining pawl 266 en-
gages position maintaining teeth 326 to function as a
position maintaining mechanism to maintain positioning
unit 318 and thereby wire takeup drum 290 in one of a
plurality of predetermined rotational positions.

[0019] Cylindrical portion 402 of bushing 398 extends
through an opening 328 in a release member in the form
of a release wheel 330 and through openings 334 and
338 in release pivot plates 342 and 346 that straddle
release wheel 330 so that release wheel 330 and release
pivot plates 342 and 346 are rotatably supported relative
to coupling shaft 150 coaxially with positioning unit 318
and wire takeup drum 290. Release wheel 330 includes
a plurality of position releasing abutments in the form of
release teeth 350 formed around the entire circumfer-
encethereof Release pivotplates 342 and 346 also strad-
dle a release control lever 354 that includes a finger con-
tact projection 362 and arelease control pawl 358 having
a release control pawl tooth 360. A pivot shaft 366 ex-
tends through respective openings 370 and 374 in re-
lease pivot plates 342 and 346 and through an opening
378 in release control lever 354 so that release control
lever 354 can pivot relative to release pivot plates 342
and 346. Release control lever 354 and release pivot
plates 342 and 346 are retained to pivot shaft 366 by a
clip 382. A spring 386 having two spring ends (only spring
end 390 is shown in the drawings) surrounds pivot shaft
366. The hidden end of spring 386 engages drive plate
202, and spring end 390 is disposed in an opening 394
in release control lever 354 so that release control lever
354 is biased in a clockwise direction relative to drive
plate 202. Finger contact projection 362 includes a rear-
wardly extending finger contact paddle 365 so the rider
can easily move that release control lever 354 laterally.
[0020] Coupling shaft 150 exits splined opening 410
in bushing 398 and extends through a splined opening
414 in a spacer 418 and through a washer 422. A nut
426 is screwed onto the threaded end 162 of coupling
shaft 150 to press against a flange portion 406 of busing
398 and thereby press bushing 398 against position
maintaining plate 254. Flange portion 406 of bushing 398
also retains takeup drum 290, release wheel 330 and
release pivot plates 342 and 346 in the assembled form.
[0021] Figs. 4(A)-4(D) are views illustrating the oper-
ation of the combined brake/shift control device 10 in a
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downshifting direction (i.e., when the rider pushes brake
lever 18 counterclockwise). Fig. 4(A) shows drive plate
202, which rotates integrally with brake lever 18, in a
home position HP. In this position, position maintaining
portion 267 of position maintaining pawl 266 abuts
against a position maintaining tooth 326C of positioning
unit 318 because position maintaining pawl 266 is biased
in the counterclockwise direction by position maintaining
pawl spring 274 and positioning unit 318 is biased in the
clockwise direction by return spring 302. At the same
time, drive pawl tooth 229 of drive pawl 228 rests on
radially outer surface 257 of drive pawl control surface
255 so that drive pawl tooth 229 is disengaged from drive
teeth 322.

[0022] Fig. 4(B) shows drive plate 202 rotated slightly
counterclockwise. In this position, drive pawl tooth 229
of drive pawl 228 has moved from the radially outer sur-
face 257 of drive pawl control surface 255 to the radially
inner surface 256 of drive pawl control surface 255 be-
cause drive pawl 228 is biased on the counterclockwise
direction by drive pawl spring 234. Atthe same time, drive
pawl tooth 229 engages a drive tooth 322E, and position
maintaining portion 267 of position maintaining pawl 266
continues to abut against positioning tooth 326C.
[0023] Fig. 4(C) shows drive plate 202 further rotated
counterclockwise. In this position, drive pawl tooth 229
of drive pawl 228 has rotated positioning unit 318 coun-
terclockwise against the biasing force of return spring
302. At the same time, position maintaining portion 267
of position maintaining pawl 266 rides up the left side of
positioning tooth 326D and rotates position maintaining
pawl 266 clockwise against the biasing force of position
maintaining pawl spring 274. Further counterclockwise
rotation of drive plate 202 causes the position maintaining
portion 267 of position maintaining pawl 266 to ride up
and over the tip of positioning tooth 326D. Thereafter,
the position maintaining portion 267 of position maintain-
ing pawl 266 rotates counterclockwise in accordance with
the biasing force of position maintaining pawl! spring 274
and enters the space between position maintaining tooth
326D and position maintaining tooth 326E.

[0024] Fig. 4(D) shows drive plate 202 after the rider
has rotated it clockwise via brake lever 18 back to the
home position HP. As drive plate 202 rotates clockwise
from the position shown in Fig. 4(C), positioning unit 318
initially rotates clockwise in accordance with the biasing
force of return spring 302, but such rotation is stopped
because the position maintaining portion 267 of position
maintaining pawl 266 abuts against positioning maintain-
ing tooth 326D Thereafter, drive pawl tooth 229 of drive
pawl 228 moves to the radially outer surface 257 of drive
pawl control surface 255 so that drive pawl tooth 229
again is disengaged from drive teeth 322.

[0025] Figs. 5(A)-5(F) are views illustrating the opera-
tion of the combined brake/shift control device 10 in an
upshifting direction (i.e., when the rider pushes release
control lever 354 counterclockwise). Fig. 5(A) shows re-
lease control lever 354 in a home (first) position P1. In
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this position, position maintaining portion 267 of position
maintaining pawl 266 abuts against positioning tooth
326C (the same position shown in Fig. 4(A)). Atthe same
time, release control pawl tooth 360 of release control
pawl| 358 is separated from the release teeth 350 on re-
lease wheel 330 as a result of the biasing force of spring
386.

[0026] Fig. 5(B) shows the components during initial
counterclockwise rotation of release control lever 354
(i.e., in a position releasing (second) direction). Initially,
release control lever 354 rotates counterclockwise
around pivot shaft 366, and release control pawl tooth
360 of release control pawl 358 enters the space between
release teeth 350A and 350B. Thereafter, release control
pawl tooth 360 of release control pawl 358 abuts against
the side surface of release tooth 350B. At this time, re-
lease pivot plates 342 and 346 remain stationary.
[0027] Asshownin Fig. 5(C), furtherrotation of release
control lever 354 causes release pivot plates 342 and
346 and release wheel 330 to rotate counterclockwise.
This, in turn, causes a release tooth 350H of release
wheel 330 to press against position release portion 268
of position maintaining pawl 266, thus rotating position
maintaining pawl 266 clockwise. Since position maintain-
ing portion 267 of position maintaining pawl 266 is inte-
grally formed with position release portion 268, position
maintaining portion 267 of position maintaining pawl 266
alsorides up the right side surface of position maintaining
tooth 326(C).

[0028] As soon as position maintaining portion 267 of
position maintaining pawl 266 rides over the tip of position
maintaining tooth 326C of positioning unit 318, position-
ing unit 318 rotates clockwise in accordance with the bi-
asing force of return spring 302 as shown in Fig. 5(D).
However, rotation of positioning unit 318 is stopped when
position maintaining tooth 326D abuts againstthe motion
limiting portion 269 of position maintaining pawl 266. Re-
lease tooth 350H of release wheel 330 has maintained
position maintaining pawl 266 in the clockwise position
at this time. This provides for intermittent movement of
positioning unit 318 in response to continued movement
of release wheel 330 in the position releasing direction.
As release wheel 330 continues to rotate counterclock-
wise and the position release portion 268 of position
maintaining pawl 226 clears the tip of release tooth 350H,
the position maintaining portion 267 of position maintain-
ing pawl 266 rotates counterclockwise in accordance with
the biasing force of position maintaining pawl spring 274
and enters the space between position maintaining tooth
326B and 326C. Similarly, the position release portion
268 of position maintaining pawl 266 enters the space
between release tooth 350H and a release tooth 350G.
Further clockwise rotation of position maintaining pawl
266 disengages the motion limiting portion 269 of position
maintaining pawl 266 from position maintaining tooth
326D. This, inturn, allows positioning unit318to continue
rotating clockwise until position maintaining tooth 326B
abuts against position maintaining portion 267 of position
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maintaining pawl 266 as shown in Fig. 5(E). This com-
pletes the shift operation by one speed step even though
release control lever 354 has not reversed direction (i.e.,
has not moved back toward the home position).

[0029] If desired, the rider may rotate release control
lever 354 back to the home position P1 to accomplish a
single shift, and then again rotate release control lever
354 counterclockwise as shown in Fig. 5(F) to shift the
transmission by another step. In this case, arelease tooth
350G of release wheel 330 presses against position re-
lease portion 268 of position maintaining pawl 266, thus
rotating position maintaining pawl 266 clockwise. The po-
sition maintaining portion 267 of position maintaining
pawl 266 rides up the right side of position maintaining
tooth 326B, and the process proceeds in the same man-
ner as in Figs. 5(C)-5(E).

[0030] In this embodiment, it is not necessary for the
rider to return release control lever 354 to the home po-
sition P1 after every single shift to complete the shift.
Instead, continued counterclockwise rotation of release
controllever 354 fromthe home position P1 to an arbitrary
second position P2 (determined by the particular appli-
cation) continues the clockwise rotation of release wheel
330, thus repeating the process shown in Figs. 5(C)-5
(E) over and over again to complete a plurality of shifts.
Itis not necessary to rotate release controllever 354 back
to the home position P1 before shifting to another gear.
Thus, the rider can perform a single shift or multiple shifts
as desired.

[0031] Once the rider has shifted the desired number
of speeds, the rider then may rotate release control lever
354 back to the home position P1 At that time, both re-
lease control lever 354 and release pivot plates 342 and
346 rotate clockwise, thus disengaging pawl tooth 360
of release control pawl 358 from release teeth 350. Since
pawl tooth 360 of release control pawl 358 disengages
from release teeth 350 whenever release control lever
354 rotates clockwise, there is no corresponding clock-
wise movement of release wheel 330. Thus, release
wheel 330 effectively rotates in only one direction.
[0032] While the above is a description of various em-
bodiments of inventive features, further modifications
may be employed without departing from the scope of
the present invention as defined in the appended claims.
For example, while multiple shifts were described in the
context of upshifting, the teachings of the present inven-
tion can be applied to any system where there is provided
a positioning unit that is adapted to be biased in any di-
rection and a position maintaining mechanism that main-
tains the positioning unit in a plurality of predetermined
positions. The shift lever need not be connected to the
brake lever (e.g., it could be coupled to the base member
14), and the multiple shifting mechanism may be used
by itself without requiring both levers to perform multiple
shifts.

[0033] The size, shape, location or orientation of the
various components may be changed as desired. Com-
ponents that are shown directly connected or contacting
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each other may have intermediate structures disposed
between them. The functions of one element may be per-
formed by two, and vice versa. The structures and func-
tions of one embodiment may be adopted in another em-
bodiment. It is not necessary for all advantages to be
present in a particular embodiment at the same time.
Thus, the scope of the invention should not be limited by
the specific structures disclosed or the apparent initial
focus on a particular structure or feature but by the ap-
pended claims.

Claims

1. A shift control device attachable to a bicycle handle-
bar, comprising:

a positioning unit (318) being rotatable in a re-
lease direction and an opposite direction;

a position maintaining mechanism (266) includ-
ing a position maintaining member (267) that
maintains the positioning unit (318) in a plurality
of predetermined positions;

a position releasing mechanism (330,342,
346,354) including a release control lever (354)
movable in a position releasing direction,

wherein the position maintaining mechanism (266)
further comprises a motion limiting member (269)
that limits movement of the positioning unit (318) in
the release direction,

wherein in response to a progressive movement of
the release control lever (354) in the position releas-
ing direction, the positioning unit (318) is moveable
through at least two of the plurality of predetermined
positions in the release direction;

the position releasing mechanism (330,342,
346,354) further including a release member (330)
that is a separate member from the release control
lever (354), and is operatively coupled to the motion
limiting member (269) and the position maintaining
member (267),

characterized in that,

release member (330) includes a plurality of position
releasing abutments (350)

2. The shift control device according to claim 1 wherein
the position maintaining mechanism (266) causes
the positioning unit (318) to move intermittently
through the plurality of predetermined positions in
the release direction in response to the progressive
movement of the release control lever (354) in the
position releasing direction.

3. The shift control device according to claim 1 wherein
the position maintaining mechanism (266) causes
the positioning unit (318) to move through the plu-
rality of predetermined positions in the release direc-
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10.

11.

12.

tion in response to a continuous movement of the
release control lever (354) in the position releasing
direction.

The shift control device according to claim 1 wherein
the position maintaining mechanism (266) causes
the positioning unit (318) to move intermittently
through the plurality of predetermined positions in
the release direction in response to the continuous
movement of the release control lever (354) in the
position releasing direction.

The shift control device according to claim 1 wherein
the positioning unit (318) comprises a plurality of po-
sition maintaining abutments (326).

The shift control device according to claim 5 wherein
engagement of the position maintaining member
(267) with at least one of the plurality of position
maintaining abutments (326) maintains the position-
ing unit (318) in at least one of the plurality of pre-
determined positions.

The shift control device according to claim 5 or 6
wherein engagement of the position maintaining
member (267) with each of the plurality of position
maintaining abutments (326) maintains the position-
ing unit (318) in corresponding ones of the plurality
of predetermined positions.

The shift control device according to any one of
claims 5 to 7 wherein the plurality of position main-
taining abutments (326) comprise a plurality of po-
sition maintaining teeth.

The shift control device according to any one of
claims 6 to 8, wherein movement ofthe release mem-
ber (330) in the position releasing direction causes
at leastone of the plurality of position releasing abut-
ments (350) to disengage the position maintaining
member (267) from its corresponding position main-
taining abutment (3 26).

The shift control device according to claim 9 further
comprising a position maintaining member biasing
mechanism (274) that biases the position maintain-
ing member (267) toward engagement with the plu-
rality of position maintaining abutments.

The shift control device according to any one of
claims 9 to 10 wherein movement of the release
member (330) in the position releasing direction
causes selected ones of the plurality of position re-
leasing abutments (350) to repetitively disengage
the position maintaining member (267) from its cor-
responding position maintaining abutments (326).

The shift control device according to any one of
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claims 10 to 11 wherein the motion limiting member
(269) pauses motion of the positioning unit (318) at
a location where the position maintaining member
(267) can engage one of the plurality of positioning
maintaining abutments (326).

The shift control device according to any one of
claims 1 to 12 wherein the release member (330)
comprises a release wheel (330), and wherein the
plurality of position releasing abutments (350) com-
prise a plurality of release teeth (350) disposed in a
circumferential direction on the release wheel (330).

The shift control device according to claim 13 where-
in the plurality of release teeth (350) are disposed
completely around the release wheel (330).

The shift control device according to any one of
claims 5to 14 wherein the positioning unit (318) com-
prises a positioning wheel, and wherein the plurality
of position maintaining abutments (326) comprise a
plurality of position maintaining teeth (326) disposed
in a circumferential direction on the positioning
wheel.

The shift control device according to claim 15 where-
in the release wheel (330) rotates coaxially relative
to the positioning wheel (318).

The shift control device according to claim 16 where-
in the release control lever (354) rotates the release
wheel (330), in particular in only one direction.

The shift control device according to claim 17 where-
in the release control lever (354) has a range of mo-
tion from the first position (P1) to a second position
in the position releasing direction, and wherein se-
lected ones of the plurality of release teeth (350) re-
petitively disengage the position maintaining mem-
ber (267) from its corresponding position maintaining
teeth (326) as the release control lever (354) moves
from the first position to the second position.

The shift control device according to any one of
claims 1 to 18 further comprising a biasing mecha-
nism (302) that biases the positioning unit (318) in
the release direction.

The shift control device according to claim 1 wherein
the position release member (330) is moveable in
only the position releasing direction, wherein the po-
sition release member (330) is operatively coupled
to the position maintaining mechanism (266) so that
the positioning unit (318) is moveable in the release
direction in response to a movement of the position
release member in the position releasing direction;
and wherein the release control lever (354) is adapt-
ed to move the position release member in only the
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position releasing direction.

The shift control device according to claim 1 wherein
the positioning unit (318) completes at least one
movement through at least one of the plurality of pre-
determined positions in the release direction in re-
sponse to a progressive movement of the release
control lever in the position releasing direction.

Patentanspriiche

1.

Schaltsteuervornchtung, anbringbar an eine Fahr-
radlenkstange, umfassend:

eine Positioniereinheit (318), die in eine Ldsrich-
tung und eine entgegengesetzte Richtung dreh-
bar ist;

einen Positionshalte-Mechanismus (266), um-
fassend ein Positionshalteteil (267), das die Po-
sitionseinheit (318) in einer Vielzahl vorbe-
stimmter Positionen halt;

ein Positionslés-Mechanismus (330, 342, 346,
354), umfassend einen Los-Steuerhebel (354),
der in einer Positionsldsrichtung beweglich ist;

wobei der Positionshalte-Mechanismus (266) des
Weiteren ein Bewegungseinschrankteil (269) auf-
weist, das eine Bewegung der Positioniereinheit
(318) in der Losrichtung einschrankt,

wobei in Erwiderung auf eine progressive Bewegung
des LOs-Steuerhebels (354) in der Positionsldsrich-
tung die Positioniereinheit (318) durch zumindest
zwei der Vielzahl der vorbestimmten Positionen in
der Losrichtung beweglich ist;

wobei der Positionslés-Mechanismus (330, 342,
346, 354) des Weiteren ein Lésteil (330) umfasst,
das ein von dem L&s-Steuerhebel (354) separates
Teil ist und an das Bewegungseinschrankteil (269)
und das Positionshalteteil (267) wirk-gekoppelt ist,
dadurch gekennzeichnet, dass

das Losteil (330) eine Vielzahl von Positionslésan-
lagen (350) umfasst.

Schaltsteuervorrichtung geman Anspruch 1, wobei
der Positionshalte-Mechanismus (266) die Positio-
niereinheit (318) veranlasst, sich intermittierend
durch die Vielzahl der vorbestimmten Positionen in
der Lo&srichtung in Erwiderung auf die progressive
Bewegung des L&s-Steuerhebels (354) in der Posi-
tionslésrichtung zu bewegen.

Schaltsteuervorrichtung geman Anspruch 1, wobei
der Positionshalte-Mechanismus (266) die Positio-
niereinheit (318) veranlasst, sich durch die Vielzahl
der vorbestimmten Positionen in der Losrichtung in
Erwiderung auf eine kontinuierliche Bewegung des
L&s-Steuerhebels (354) in der Positionsldsrichtung
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Zu bewegen.

Schaltsteuervorrichtung gemaB Anspruch 1, wobei
der Positionshalte-Mechanismus (266) die Positio-
niereinheit (318) veranlasst, sich intermittierend
durch die Vielzahl der vorbestimmten Positionen in
der Losrichtung in Erwiderung auf die kontinuierliche
Bewegung des Los-Steuerhebels (354) in der Posi-
tionsldsrichtung zu bewegen.

Schaltsteuervorrichtung geman Anspruch 1, wobei
die Positioniereinheit (318) eine Vielzahl von Positi-
onshalteanlagen (326) umfasst.

Schaltsteuervorrichtung gemaB Anspruch 5, wobei
ein Eingriff des Positionshalteteils (267) mit zumin-
dest einer der Vielzahl der Positionshalteanlagen
(326) die Positioniereinheit (318) in zumindest einer
der Vielzahl der vorbestimmten Positionen halt.

Schaltsteuervorrichtung geman Anspruch 5 oder 6,
wobei ein Eingriff des Positionshalteteils (267) mit
jeder der Vielzahl der Positionshalteanlagen (326)
die Positioniereinheit (318) bei entsprechenden der
Vielzahl der vorbestimmten Positionen halt.

Schaltsteuervorrichtung gemaB einem der Anspru-
che 5 bis 7, wobei die Vielzahl der Positionshaltean-
lagen (326) eine Vielzahl von Positionshaltezdhnen
aufweist.

Schaltsteuervorrichtung geman einem der Anspri-
che 6 bis 8, wobei eine Bewegung des Losteils (330)
in der Positionsldsrichtung zumindest eine der Viel-
zahl der Positionsldsanlagen (350) veranlasst, das
Positionshalteteil (267) auBer Eingriff mit seiner ent-
sprechenden Positionshalteanlage (326) zu brin-
gen.

Schaltsteuervorrichtung gemaB Anspruch 9, des
Weiteren umfassend ein Positionshalteteil-Beauf-
schlagungsmechanismus (274), welcher das Positi-
onshalteteil (267) zu einem Eingriff mit der Vielzahl
der Positionshalteanlagen beaufschlagt.

Schaltsteuervorrichtung geman einem der Ansprl-
che 9 bis 10, wobei eine Bewegung des Ldsteils
(330) in der Positionslésrichtung ausgewahlte der
Vielzahl der Positionslésanlagen (350) veranlasst,
dass das Positionshalteteil (267) repetierend auBBer
Eingriff mit seinen entsprechenden Positionshalte-
anlagen (326) zu bringen.

Schaltsteuervornchtung geman einem der Ansprl-
che 10 bis 11, wobei das Bewegungseinschrankteil
(269) eine Bewegung der Positioniereinheit (318) bei
Stellen anhalt, wo das Positionshalteteil (267) mit
einer der Vielzahl der Positionshalteanlagen (326)
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14
in Eingriff gelangen kann.

Schaltsteuervorrichtung geman einem der Anspru-
che 1 bis 12, wobei das Lésteil (330) ein Ldsrad (330)
aufweist und wobei die Vielzahl der Positionsldsan-
lagen (350) eine Vielzahl von Lészahnen (350) auf-
weist, angeordnet in einer Umfangsrichtung an dem
Losrad (330).

Schaltsteuervorrichtung geman Anspruch 13, wobei
die Vielzahl der Loszéhne (350) komplett um das
Lésrad (330) angeordnet sind.

Schaltsteuervorrichtung geman einem der Anspru-
che 5 bis 14, wobei die Positioniereinheit (318) ein
Positionierrad aufweist und wobei die Vielzahl der
Positionshalteanlagen (326) eine Vielzahl von Posi-
tionshaltezahnen (326) aufweist, die in einer Um-
fangsrichtung an dem Positionierrad angeordnet
sind.

Schaltsteuervorrichtung geman Anspruch 15, wobei
das Losrad (330) sich koaxial relativ zu dem Posi-
tionierrad (318) dreht.

Schaltsteuervorrichtung geman Anspruch 16, wobei
der L&s-Steuerhebel (354) das Ldsrad (330) dreht,
insbesondere in lediglich einer Richtung.

Schaltsteuervorrichtung geman Anspruch 17, wobei
der L&s-Steuerhebel (354) einen Bewegungsbe-
reich von der ersten Position (P1) zu einer zweiten
Position in der Positionsldsrichtung aufweist und wo-
bei ausgewéhlte der Vielzahl der Lészahne (350)
das Positionshalteteil (267) von seinem entspre-
chenden Positionshaltezdhnen (326) wiederholend
auBer Eingriff bringt, wenn der L&s-Steuerhebel
(354) sich von der ersten Position zu der zweiten
Position bewegt.

Schaltsteuervorrichtung geman einem der Anspru-
che 1 bis 18, des Weiteren aufweisend einen Beauf-
schlagungsmechanismus (302), der die Positionier-
einheit (318) in der Losrichtung beaufschlagt.

Schaltsteuervorrichtung geman Anspruch 1, wobei
das Positionsldsteil (330) nur in der Positionsldsrich-
tung beweglich ist, wobei das Positionsldsteil (330)
an den Positionshalte-Mechanismus (266) wirk-ge-
koppeltist, so dass die Positioniereinheit (318) in der
Lésrichtung in Erwiderung auf eine Bewegung des
Positionslésteils in der Positionsldsrichtung beweg-
lich ist; und

wobei der LOos-Steuerhebel (354) angepasst ist, um
das Positionslosteil in lediglich der Positionsldsrich-
tung zu bewegen.

Schaltsteuervorrichtung geman Anspruch 1, wobei
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die Positioniereinheit (318) zumindest eine Bewe-
gung durch zumindest eine der Vielzahl der vorbe-
stimmten Positionen in der Lésrichtung in Erwide-
rung auf eine progressive Bewegung des Los-Steu-
erhebels in der Positionslésrichtung kompilettiert.

Revendications

Dispositif de commande de changement de vitesse

pouvant étre attaché a un guidon de bicyclette,
comprenant :

une unité de positionnement (318), rotative dans
une direction de débrayage et une direction
opposée ;

un mécanisme de maintien de position (266)
comprenant un organe de maintien de position
(267) qui maintient l'unité de positionnement
(318) dans une pluralité de positions
prédéterminées ;

un mécanisme de débrayage de position (330,
342, 346, 354) comprenant un levier de com-
mande de débrayage (354) qui peut étre dépla-
cé dans un direction de débrayage de position;

dans lequel le mécanisme de maintien de position
(266) comprend en outre un organe de limitation de
mouvement (269) qui limite le mouvement de 'unité
de positionnement (318) dans la direction de dé-
brayage,

dans lequel, en réponse a un mouvement progressif
du levier de commande de débrayage (354) dans la
direction de débrayage de position, l'unité de posi-
tionnement (318) est déplagable entre au moins
deux de la pluralité de positions prédéterminées
dans la direction de débrayage ;

le mécanisme dé débrayage de position (330, 342,
346, 354) comprenant en outre un organe de dé-
brayage (330) qui est un organe séparé du levier de
commande de débrayage (354), et il est opérative-
ment couplé a l'organe de limitation de mouvement
(269) et a 'organe de maintien de position (267),
caractérisé en ce que I'organe de débrayage (330)
comprend une pluralité de butées de débrayage de
position (350).

Dispositif de commande de changement de vitesse
selon la revendication 1, dans lequel le mécanisme
de maintien de position (266) améne l'unité de po-
sitionnement (318) a se déplacer de fagon intermit-
tente a travers la pluralité de positions prédétermi-
nées dans la direction de débrayage, en réponse au
mouvement progressif du levier de commande de
débrayage (354) dans la direction de débrayage de
position.

Dispositif de commande de changement de vitesse

10

15

20

25

30

35

40

45

50

55

10.

selon la revendication 1, dans lequel le mécanisme
de maintien de position (266) améne l'unité de po-
sitionnement (318) ase déplaceratravers lapluralité
de positions prédéterminées dans la direction de dé-
brayage, en réponse a un mouvement continu du
levier de commande de débrayage (354) dans la di-
rection de débrayage de position.

Dispositif de commande de changement de vitesse
selon la revendication 1, dans lequel le mécanisme
de maintien de position (266) améne l'unité de po-
sitionnement (318) a se déplacer de maniére inter-
mittente & travers la pluralité de positions prédéter-
minées dans la direction de débrayage, en réponse
au mouvement continu du levier de commande de
débrayage (354) dans la direction de débrayage de
position.

Dispositif de commande de changement de vitesse
selon la revendication 1, dans lequel I'unité de posi-
tionnement (318) comprend une pluralité de butées
de maintien de position (326).

Dispositif de commande de changement de vitesse
selon la revendication 5, dans lequel I'engagement
de I'organe de maintien de position (267) avec au
moins une de la pluralité de butées de maintien de
position (326) maintient l'unité de positionnement
(318) dans au moins une de la pluralité de positions
prédéterminées.

Dispositif de commande de changement de vitesse
selon la revendication 5 ou 6, dans lequel I'engage-
ment de I'organe de maintien de position (267) avec
chacune de la pluralité des butées de maintien de
position (326) maintient l'unité de positionnement
(8318) dans les unes positions correspondantes de
la pluralité de positions prédéterminées.

Dispositif de commande de changement de vitesse
selon l'une quelconque des revendications 5 a 7,
dans lequel la pluralité de butées de maintien de
position (326) comprend une pluralité de dents de
maintien de position.

Dispositif de commande de changement de vitesse
selon l'une quelconque des revendications 6 a 8,
dans lequel le mouvementde I'organe de débrayage
(330) dans la direction de débrayage de position
améne au moins une de la pluralité de butées de
débrayage de position (350) & désengager l'organe
de maintien de position (267) de sa butée de main-
tien de position correspondante (326).

Dispositif de commande de changement de vitesse
selon la revendication 9, comprenant en outre un
mécanisme de rappel d’'organe de maintien de po-
sition (274), qui rappelle 'organe de maintien de po-
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sition (267) vers 'engagement avec la pluralité de
butées de maintien de position.

Dispositif de commande de changement de vitesse
selon l'une quelconque des revendication 9 a 10,
dans lequelle mouvementde I'organe de débrayage
(330) dans la direction de débrayage de position
ameéne les unes butées sélectionnées parmi la plu-
ralité de butées de débrayage de position (350) a
désengager de maniére répétitive 'organe de main-
tien de position (267) de ses butées de maintien de
position correspondante (326).

Dispositif de commande de changement de vitesse
selon I'une quelconque des revendications 10a 11,
dans lequel lI'organe de limitation de mouvement
(269) stoppe le mouvement de l'unité de positionne-
ment (318) a un emplacement dans lequel I'organe
de maintien de position (267) peut étre en prise avec
I'une de la pluralité de butées de maintien de posi-
tionnement (326).

Dispositif de commande de changement de vitesse
selon l'une quelconque des revendications 1 a 12,
dans lequel I'organe de débrayage (330) comprend
une roue de débrayage (330) et dans lequel la plu-
ralité de butées de débrayage de position (350) com-
prend une pluralité de dents de débrayage (350) dis-
posées dans une direction circonférentielle sur la
roue de débrayage (330).

Dispositif de commande de changement de vitesse
selon la revendication 13, dans lequel la pluralité de
dents de débrayage (350) est disposée complete-
ment autour de la roue de débrayage (330).

Dispositif de commande selon I'une quelconque des
revendications 5 & 14, dans lequel 'unité de posi-
tionnement (318) comprend une roue de positionne-
ment, et dans lequel la pluralité de butées de main-
tien de position (326) comprend une pluralité de
dents de maintien de position (3268) disposées dans
une direction circonférentielle sur la roue de posi-
tionnement.

Dispositif de commande de changement de vitesse
selon la revendication 15, dans lequel la roue de
débrayage tourne de maniére coaxiale par rapport
a la roue de positionnement (318).

Dispositif de commande de changement de vitesse
selon la revendication 16, dans lequel le levier de
commande de débrayage (354) fait tourner la roue
de débrayage (330), en particulier dans une seule
direction.

Dispositif de commande de changement de vitesse
selon la revendication 17, dans lequel le levier de
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commande de débrayage (354) posséde une gam-
me de mouvement depuis la premiere position (P1)
vers une deuxiéme position dans la direction de dé-
brayage de position, et dans lequel des unes dents
sélectionnées parmila pluralité de dents de débraya-
ge (350) désengagent de maniere répétitive I'organe
de maintien de position (267) de ses dents de main-
tien de position correspondantes (326) lorsque le le-
vier de commande de débrayage (354) se déplace
de la premiere position vers la deuxiéme position.

Dispositif de commande de changement de vitesse
selon 'une quelconque des revendications 1 & 18,
comprenant en outre un mécanisme de rappel (302)
qui rappelle I'unité de positionnement (318) dans la
direction de débrayage.

Dispositif de commande de changement de vitesse
selon larevendication 1, dans lequel 'organe de dé-
brayage de position (330) peut se déplacer unique-
ment dans la direction de débrayage de position, et
dans lequel I'organe de débrayage de position (330)
est opérativement couplé au mécanisme de main-
tien de position (266), de sorte que l'unité de posi-
tionnement (318) estdéplagable dans ladirection de
débrayage en réponse a un mouvement de l'organe
de débrayage de position dans la direction de dé-
brayage de position, et dans lequel le levier de com-
mande de débrayage (354) est adapté pour déplacer
I'organe de débrayage de position uniquement dans
la direction de débrayage de position.

Dispositif de commande de changement de vitesse
selon la revendication 1, dans lequel I'unité de posi-
tionnement (318) termine au moins un mouvement
a travers au moins une de la pluralité de positions
prédéterminées dans la direction de débrayage en
réponse a un mouvement progressif du levier de
commande de débrayage dans la direction de dé-
brayage de position.
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Fig. 2
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Fig. 4(B)
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Fig. 5(C)
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