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(57) ABSTRACT

A first brake arm includes a first brake arm mounting portion
for pivoting around a first pivot axis, a first brake pad mount-
ing portion, and a first control interface portion with a first
control element attachment location. A second brake arm
includes a second brake arm mounting portion for pivoting
around a second pivot axis, a second brake pad mounting
portion, and a second control interface portion with a second
control element attachment location. A passage is dimen-
sioned to receive the first brake arm through the second brake
arm when the first brake arm and the second brake arm are
mounted to a bicycle frame member. The first brake arm
intersects the second brake arm so that the first control ele-
ment attachment location and the second control element
attachment location are located on opposite sides of the inter-
section.
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CENTER-PULL BICYCLE BRAKE WITHOUT
CABLE STRAIN DURING OPERATION

BACKGROUND OF THE INVENTION

[0001] The present invention is directed to bicycle brakes
and, more particularly, to a center-pull style bicycle brake
without cable strain during operation.

[0002] Typical center-pull bicycle brakes comprise firstand
second brake arms pivotably mounted to a bicycle frame
member such as front fork or rear seat stay of the bicycle
frame. Each brake arm includes a brake arm mounting portion
for mounting the brake arm to the bicycle frame member, a
brake pad mounting portion, and a control interface portion.
The brake arm mounting portion is disposed between the
brake pad mounting portion and the control interface portion
such that the brake pad mounting portion is disposed below
the brake arm mounting portion when the brake arm is
mounted to the bicycle frame member. When the first and
second brake arms are mounted to the bicycle frame member,
the control interface portion of the first brake arm extends to
the side of the bicycle frame member at which the second
brake arm is mounted, and vice versa. First and second return
springs usually are mounted between the respective first and
second brake arm mounting portions and the bicycle frame
member for biasing the first and second brake pad mounting
portions away from the bicycle wheel rim.

[0003] After the first and second brake arms are mounted to
the bicycle frame member, an intermediate control element
such as a control wire is mounted to the first control interface
portion of the first brake arm and to the second control inter-
face portion of the second brake arm. A primary control
element then is mounted to the center of the intermediate
control element such that, when the primary control element
is pulled upwardly, the first and second brake arms rotate
against the biasing forces of the first and second return springs
so that first and second brake pads mounted to the first and
second brake pad mounting portions frictionally contact the
bicycle wheel rim.

[0004] JP 1-172995 discloses one type of center-pull
bicycle brake. Because of the configuration of the first and
second brake arms, the points of attachment of the control
wire are axially offset from each other as shown in FIG. 2 of
that publication. As a result, the control wire is twisted, thus
resulting in axial stress on the control wire where the control
wire attaches to the first and second brake arms. Such axial
stress increases wear on the control wire, especially where the
control wire attaches to the first and second brake arms. Also,
the control wire tends to pull one brake arm forward and the
other brake arm backward relative to the primary control
element.

[0005] DE 3805237 discloses a brake device wherein one
brake arm extends through an opening in the other brake arm,
and DE 203 19 913 discloses a brake device wherein one
brake arm extends through a slot formed by the other brake
arm. In both devices, a Bowden-type control cable mounts to
one side of the brake assembly so that the control cable is
mounted to the first and second brake arms in a straight line.
However, since a Bowden cable is used for the control cable,
the brake arms must be configured to mount both the inner
wire and the outer casing of the Bowden cable, thereby
increasing the weight and complexity of the brake assembly.

SUMMARY OF THE INVENTION

[0006] The present invention is directed to various features
of'abicycle brake device. In one embodiment, a bicycle brake
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apparatus includes first and second brake arms. The first brake
arm includes a first brake arm mounting portion for mounting
to a bicycle frame member for pivoting around a first pivot
axis, a first brake pad mounting portion, and a first control
interface portion with a first control element attachment loca-
tion. The second brake arm includes a second brake arm
mounting portion for mounting to the bicycle frame member
for pivoting around a second pivot axis, a second brake pad
mounting portion, and a second control interface portion with
a second control element attachment location. A passage is
dimensioned to receive the first brake arm through the second
brake arm when the first brake arm and the second brake arm
are mounted to the bicycle frame member. When the appara-
tus is viewed along the first pivot axis and the second pivot
axis, the first brake arm intersects the second brake arm so that
the first control element attachment location and the second
control element attachment location are located on opposite
sides of the intersection. Additional inventive features will
become apparent from the description below, and such fea-
tures alone or in combination with the above features and
their equivalents may form the basis of further inventions as
recited in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG.1is a front view of an embodiment of a bicycle
brake device attached to a front fork of a bicycle;

[0008] FIG. 2 is a right side view of the bicycle brake
device;

[0009] FIG. 3 is aleft side view of the bicycle brake device;
[0010] FIG.4 isanexploded perspective view ofthe bicycle
brake device;

[0011] FIG. 5 is a front view of a bias communicating
member;

[0012] FIG. 6 is apartial cross-sectional view of the bicycle

brake device in a brake-released position; and
[0013] FIG. 7 isapartial cross-sectional view of the bicycle
brake device in a brake-engaged position.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0014] FIG.1is a front view of an embodiment of a bicycle
brake device 10 attached to a front fork 14 of a bicycle, FIG.
2 is aright side view of bicycle brake device 10, and FIG. 3 is
a left side view of bicycle brake device 10. Front fork 14 has
atypical structure wherein a first fork leg 18 and a second fork
leg 22 extend downwardly from a bridging member 26 that is
attached to a steering tube 30. Brake device 10 includes a first
brake arm 34 and a second brake arm 38, wherein first brake
arm 34 is rotatably mounted to first fork leg 18 and second
brake arm 38 is rotatably mounted to second fork leg 22. As
shown more clearly in FIG. 4, first brake arm 34 includes a
first brake arm mounting portion 42 for mounting first brake
arm 34 to first fork leg 18, a first brake pad mounting portion
46 and a first control interface portion such as a first control
element attachment location such as a first cable mounting
portion 50. First brake pad mounting portion 46 has a first
brake pad mounting opening 52 for mounting a first brake pad
53 (FIG. 1) in a well-known manner. Similarly, second brake
arm 38 includes a second brake arm mounting portion 54 for
mounting second brake arm 38 to second fork leg 22, asecond
brake pad mounting portion 58 and a control interface portion
such as a second control element attachment location such as
a second cable mounting portion 62. Second brake pad
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mounting portion 58 has a second brake pad mounting open-
ing 60 for mounting a second brake pad 61 in a well-known
manner. As shown in FIGS. 1-3, first brake pad 53 and second
brake pad 61 are adapted to frictionally contact a rim portion
74 of a wheel 78.

[0015] First brake arm mounting portion 42 includes a first
mounting opening 66 for receiving a first mounting assembly
70 therethrough. First mounting assembly 70 includes a tubu-
lar first mounting base 82, nuts 86, 90, a tubular first bushing
94, a washer 98, a spacer 102, a washer 106, a tubular first
pivot axle 110, and a first mounting bolt 114. First mounting
base 82 includes a first mounting flange 118, a first spring
mounting portion 122, a first bushing mounting portion 126
and a first threaded opening 130. First mounting flange 118 is
structured to be welded or otherwise attached to first fork leg
18. First spring mounting portion 122 is structured to extend
through a coil 134 of a return spring 138, and first bushing
mounting portion 126 is structured to be inserted into an
opening 142 in first bushing 94. First bushing 94 includes a
first flange 146 and a first arm mounting portion 150, wherein
first flange 146 abuts against nut 90, and first arm mounting
portion 150 extends through first mounting opening 66 in first
brake arm mounting portion 42.

[0016] First pivot axle 110 includes a first tubular portion
154, a first flange 158, and a first gate bridge supporting
portion 162. First tubular portion 154 extends through washer
106, spacer 102, washer 98, first arm mounting portion 150 of
first bushing 94, and nuts 86 and 90 until first flange 158 abuts
against washer 106. A gate bridge 166 includes a first gate
bridge loop 170 and a second gate bridge loop 174, wherein
first gate bridge loop 170 is structured to receive first gate
bridge supporting portion 162 of first pivot axle 110 therein so
that first gate bridge loop 170 abuts against first flange 158 of
first pivot axle 110. First mounting bolt 114 extends through
first pivot axle 110 and screws into first threaded opening 130
in first mounting base 82 to axially fix first brake arm 34 to
first fork leg 18 so that first brake arm 34 is supported by first
bushing 94 for rotation around a first pivot axis X1.

[0017] The upper portion of first brake arm 34 bends later-
ally inwardly from first brake arm mounting portion 42 and
forms first cable mounting portion 50 at a distal end thereof.
First cable mounting portion 50 includes plate-shaped, par-
allel and arcuate first and second end bead mounting claws
182 and 186 that form a substantially vertically-oriented
cable receiving slot 190 therebetween. First end bead mount-
ing claw 182 forms a first cable end bead receiving opening
194 for receiving a cable end bead 198 (FIG. 1) therein, and
second end bead mounting claw 186 forms a second cable end
bead receiving opening 202 for receiving cable end bead 198
therein.

[0018] A spring contacting surface 204 is formed on the
laterally inner side surface of first brake arm 34 between first
brake arm mounting portion 42 and first brake pad mounting
portion 46 for contacting a first spring end 205 of return
spring 138. A pair of parallel, spaced-apart roller mounting
ears 206 and 210 with corresponding mounting openings 214
and 218 are disposed on first brake arm 34 between first brake
arm mounting portion 42 and first cable mounting portion 50.
Mounting opening 214 is unthreaded, whereas mounting
opening 218 is threaded. Mounting ears 206 and 210 are
spaced apart for receiving a tubular spacer 222 and a tubular
roller 226 therebetween. Roller 226 is rotatably mounted
between roller mounting ears 206 and 210 by a screw 230 that
extends through mounting ear 206 and spacer 222 and screws
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into threaded opening 210. Roller 226 functions as a move-
ment interface member in a manner discussed below.

[0019] Second brake arm mounting portion 42 includes a
second mounting opening 234 for receiving a second mount-
ing assembly 238 therethrough. Second mounting assembly
238 is substantially the same as first mounting assembly 70.
Second mounting assembly 238 includes a tubular second
mounting base 242, nuts 246, 250, a tubular second bushing
254, a washer 258, a spacer 262, a washer 266, a tubular
second pivot axle 270, and a second mounting bolt 274.
Second mounting base 242 includes a second mounting
flange 278, a second spring mounting portion 282, a second
bushing mounting portion 286 and a second threaded opening
290. Second mounting flange 278 is structured to be welded
or otherwise attached to second fork leg 22. Second spring
mounting portion 282 is structured to engage a second spring
end 294 of return spring 138, and second bushing mounting
portion 286 is structured to be inserted into an opening 298 in
second bushing 254. Second bushing 254 includes a second
flange 302 and a second arm mounting portion 306, wherein
second flange 302 abuts against nut 250, and second arm
mounting portion 306 extends through second mounting
opening 234 in second brake arm mounting portion 54.

[0020] Second pivot axle 270 includes a second tubular
portion 310, a second flange 314, and a second gate bridge
supporting portion 318. Second tubular portion 310 extends
through washer 266, spacer 262, washer 258, second arm
mounting portion 306 of second bushing 254, and nuts 246
and 250 until second flange 314 abuts against washer 266.
Second gate bridge loop 174 of gate bridge 166 is structured
to receive second gate bridge supporting portion 318 of sec-
ond pivot axle 270 therein so that second gate bridge loop 174
abuts against second flange 314. Second mounting bolt 274
extends through second pivot axle 270 and screws into second
threaded opening 290 in second mounting base 242 to axially
fix second brake arm 38 to second fork leg 22 so that second
brake arm 38 is supported by second bushing 254 for rotation
around a second pivot axis X2.

[0021] A bias communicating member 322 is structured
and dimensioned to be mounted within a vertical mounting
groove 326 formed in second brake arm mounting portion 54
of second brake arm 38. In this embodiment, second pivot
axis X2 intersects mounting groove 326 so that bias commu-
nicating member 322 pivots around a bias communicating
member pivot axis B that is coaxial with second pivot axis X2.
As shown in FIGS. 4 and 5, bias communicating member 322
comprises a bias communicating member mounting portion
330, a first brake arm interface portion 334, and an axially
thin, rod-shaped second brake arm interface portion 338,
wherein bias communicating member mounting portion 330
is disposed between first brake arm interface portion 334 and
second brake arm interface portion 338. As a result, second
brake arm interface portion 338 is disposed between second
brake arm mounting portion 54 and second brake pad mount-
ing portion 58 of second brake arm 38 when bias communi-
cating member 322 is mounted in mounting groove 326. Bias
communicating member mounting portion 330 is formed as a
generally annular member having an opening 342 dimen-
sioned to receive second arm mounting portion 306 of second
bushing 254 therethrough. The end portion of first brake arm
interface portion 334 is formed as an axially thick paddle 346
for engaging roller 226 mounted to first brake arm 34. As
shown in FIG. 5, first brake arm interface portion has 334 a
first brake arm interface end 350, and second brake arm
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interface portion 338 has a second brake arm interface end
354. A distance D1 from bias communicating member pivot
axis B to first brake arm interface end 350 is greater than a
distance D2 from bias communicating member pivot axis Bto
second brake arm interface end 354.

[0022] A threaded opening 358 is formed in second brake
arm 38 between second brake arm mounting portion 54 and
second brake pad mounting portion 58 for receiving an
adjustment member in the form of an adjustment screw 362
therein. The tip of adjustment screw 362 contacts second
brake arm interface portion 338 of bias communicating mem-
ber 322 for adjusting the relative position between second
brake arm interface portion 338 and second brake arm 38 in a
continuous manner.

[0023] A passage 366 inthe form of an opening is formed in
second brake arm 38 between second brake arm mounting
portion 54 and second cable mounting portion 62. In this
embodiment, passage 366 is formed as a substantially cir-
cumferentially-closed opening such as a completely circum-
ferentially-closed opening. Passage 366 is dimensioned such
that it is capable of receiving the portion of first brake arm 34
above first brake arm mounting portion 42 therethrough. As a
result, when brake device 10 is viewed along first pivot axes
X1 and second pivot axis X2, first brake arm 34 intersects
second brake arm 38 so that first cable mounting portion 50 of
first brake arm 34 and second cable mounting portion 62 of
second brake arm 38 are located on opposite sides of the
intersection.

[0024] Second cable mounting portion 62 of second brake
arm 38 extends upwardly from passage 366 and includes a
cable mounting wall 370 with a side surface 374, wherein a
generally horizontally-oriented threaded opening 378 is
formed at side surface 374 for receiving a cable mounting bolt
382 (FIG. 1) therein. First cable mounting portion 50 and
second cable mounting portion 62 are configured such that,
when brake device 10 is viewed perpendicular to first and
second pivot axes X1 and X2 and first and second pivot axes
X1 and X2 are horizontal, cable receiving slot 190 in first
brake arm 34 substantially aligns with side surface 374 on
second brake arm 38.

[0025] As shown in FIGS. 1-3, in this embodiment, an
intermediate control element comprises a generally triangular
control plate 386, a first intermediate control wire 390, and a
second intermediate control wire 394. First intermediate con-
trol wire 390 has a first end attached to the lower right vertex
of control plate 386 and a second end that extends through
cable receiving slot 190 in first cable mounting portion 50 of
first brake arm 34 and attaches to cable end bead 198. Second
intermediate control wire 394 has a first end attached to the
lower left vertex of control plate 386 and a second end
attached to side surface 374 of second cable mounting portion
62 of second brake arm 38 by cable mounting bolt 382. A
primary control element in the form of a primary control wire
398 is attached to the upper vertex of control plate 386.
[0026] Operation of the device is shown in FIGS. 6 and 7,
wherein FIG. 6 is a partial cross-sectional view of brake
device 10 in a brake-released position, and FIG. 7 is a partial
cross-sectional view of brake device 10 in a brake-engaged
position. When primary control wire 398 is pulled upwardly,
first cable mounting portion 50 of first brake arm 34 and
second cable mounting portion 62 of second brake arm 38 are
pulled upwardly, thereby causing first brake arm 34 to rotate
counterclockwise and causing second brake arm 38 to rotate
clockwise. During that time, the tip of adjusting screw 362
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presses against second brake arm interface portion 338 of bias
communicating member 322, and paddle 346 of first brake
arm interface portion 334 of bias communicating member
322 presses againstroller 226 attached to first brake arm 34 to
synchronize the movement of first brake arm 34 and second
brake arm 38. Thus, bias communicating member 322 also
functions as a synchronizing member that communicates
rotational force between first brake arm 34 and second brake
arm 38 so that first brake arm 34 moves synchronously with
second brake arm 38.

[0027] When primary control wire 398 is released, return
spring 138 biases first brake arm 34 clockwise to move first
brake pad 53 to the brake released position. The clockwise
rotation of first brake arm 34 is communicated to paddle 346
of first brake arm interface portion 334 of bias communicat-
ing member 322 via roller 226, thereby causing bias commu-
nicating member 322 to rotate counterclockwise. The coun-
terclockwise rotation of bias communicating member 322 is
communicated to adjusting screw 362 in second brake arm 38
via second brake arm interface portion 338, thereby causing
second brake arm 38 to rotate counterclockwise to move
second brake pad 61 to the brake released position. Unlike
prior art brake devices, only one return spring is required to
rotate both first brake arm 34 and second brake arm 38 to the
brake released positions. Second brake arm 38 is unbiased
except for the biasing force from return spring 138 received
from bias communicating member 322. As a result, less oper-
ating force is required to operate brake device 10. Further-
more, since distance D1 from bias communicating member
pivotaxis B to first brake arm interface end 350 is greater than
a distance D2 from bias communicating member pivot axis B
to second brake arm interface end 354, bias communicating
member 322 functions as a lever that provides a mechanical
advantage so that the biasing force of return spring 138 is
efficiently communicated from first brake arm 34 to second
brake arm 38. Finally, the position of first brake pad 51
relative to second brake pad 63 may be adjusted easily using
adjusting screw 362 to assure symmetrical positioning of first
brake pad 51 and second brake pad 63 relative to wheel 78.

[0028] Since cable receiving slot 190 in first brake arm 34
substantially axially aligns with side surface 374 on second
brake arm 38 when brake device 10 is viewed perpendicular
to first and second pivot axes X1 and X2, first intermediate
control wire 390 likewise axially aligns with second interme-
diate control wire 394. As a result, the axial forces applied to
first brake arm 34 and second brake arm 38 by first interme-
diate control wire 390 and second intermediate control wire
394 are balanced, and torsional forces applied to first inter-
mediate control wire 390 and second intermediate control
wire 394 are reduced, thereby reducing wear on the control
wires. Furthermore, in this embodiment, first intermediate
control wire 390 and second intermediate control wire 394
are substantially axially centered relative to first brake arm 34
and second brake arm 38 when brake device 10 is viewed
perpendicular to first and second pivot axes X1 and X2. This
configuration further balances the axial forces applied to first
brake arm 34 and second brake arm 38.

[0029] While the above is a description of various embodi-
ments of inventive features, further modifications may be
employed without departing from the spirit and scope of the
present invention. For example, bias communicating member
322 need not be mounted within mounting groove 326. Bias
communicating member 322 could be mounted outside sec-
ond brake arm 36, or bias communicating member 322 could
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be mounted on or about first brake arm 34. Other adjusting
members could be provided for adjusting the relative position
between second brake arm 38 and second brake arm interface
portion 338 of bias communicating member 322. For
example a spacer or some other member or structure could be
disposed between second brake arm 38 and second brake arm
interface portion 338 for adjusting the relative position
between second brake arm 38 and second brake arm interface
portion 338 in a discrete or step-wise manner. Passage 366
need not be formed as a bounded opening as long as passage
366 accommodates the passage of first brake arm 34 there-
through.

[0030] The size, shape, location or orientation of the vari-
ous components may be changed as desired. Components that
are shown directly connected or contacting each other may
have intermediate structures disposed between them. Sepa-
rate components may be combined, and vice versa. The func-
tions of one element may be performed by two, and vice
versa. The function of one element may be performed by
another, and functions may be interchanged among the ele-
ments. The structures and functions of one embodiment may
be adopted in another embodiment. It is not necessary for all
advantages to be present in a particular embodiment at the
same time. Every feature which is unique from the prior art,
alone or in combination with other features, also should be
considered a separate description of further inventions by the
applicant, including the structural and/or functional concepts
embodied by such feature(s). Terms of degree such as “sub-
stantially,” “about” and “approximately” as used herein
include a reasonable amount of deviation of the modified term
such that the end result is not significantly changed. Thus, the
scope of the invention should not be limited by the specific
structures disclosed or the apparent initial focus or emphasis
on a particular structure or feature.

What is claimed is:
1. A bicycle brake apparatus comprising:
a first brake arm including:

a first brake arm mounting portion for mounting to a
bicycle frame member for pivoting around a first pivot
axis;

a first brake pad mounting portion; and

a first control interface portion with a first control ele-
ment attachment location;

a second brake arm including:

a second brake arm mounting portion for mounting to
the bicycle frame member for pivoting around a sec-
ond pivot axis;
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a second brake pad mounting portion;

a second control interface portion with a second control
element attachment location; and

a passage dimensioned to receive the first brake arm
therethrough when the first brake arm and the second
brake arm are mounted to the bicycle frame member;
and

wherein, when the apparatus is viewed along the first pivot
axis and the second pivot axis, the first brake arm inter-
sects the second brake arm so that the first control ele-
ment attachment location and the second control ele-
ment attachment location are located on opposite sides
of the intersection.

2. The apparatus according to claim 1 wherein the first
control element attachment location comprises a first cable
attachment member, and wherein the second control element
attachment location comprises a second cable attachment
member.

3. The apparatus according to claim 1 wherein the first
brake arm mounting portion is disposed between the first
brake pad mounting portion and the first control interface
portion, and wherein the second brake arm mounting portion
is disposed between the second brake pad mounting portion
and the second control interface portion.

4. The apparatus according to claim 1 wherein the passage
is a substantially circumferentially closed opening.

5. The apparatus according to claim 1 wherein the first
control interface portion includes a substantially vertically-
oriented slot.

6. The apparatus according to claim 1 wherein, when the
apparatus is viewed perpendicular to the first pivot axis and
the second pivot axis, the first control element attachment
location substantially aligns with the second control element
attachment location.

7. The apparatus according to claim 1 wherein, when the
apparatus is viewed perpendicular to the first pivot axis and
the second pivot axis and both the first pivot axis and the
second pivot axis are horizontal, the first control element
attachment location substantially aligns with the second
attachment location so that axial forces on the first brake arm
and the second brake arm are substantially eliminated when a
control element attached to the first control element attach-
ment location and to the second control element attachment
location is manipulated to operate the apparatus.
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