(12) (19) (CA) Brevet-Patent

OPIC CIPO
OFFICE DE LA PROPRIETE B 2 3 NSNS CANADIAN INTELLECTUAL
INTELLECTUELLE DU CANADA "1)\ PrROPERTY OFFICE (1 1) (21) (C) 2, 1 14,960

22) 1994/02/04

43) 1994/08/06
(72) Sutter, Edmund E., US 45y 2000/08/01

(72) Clarke, George E., US
(73) BRUNSWICK CORPORATION, US

51) Int.C1.> B62M 9/16

30) 1993/02/05 (08/014,451) US
(30) 1993/06/07 (08/073,156) US
34 ENSEMBLE DE FIXATION DE DERAILLEUR DE BICYCLETTE
54) DERAILLEUR MOUNTING ASSEMBLY FOR A BICYCLE

(57) A derailleur mounting assembly for a bicycle having a rear wheel suspension includes a chain stay having a first
end connected to a bicycle crank 1n a manner so as to pivot about the crank axis, and a derailleur mounted on the chain
stay. The chain stay 1s operable to pivot about the crank axis when the rear wheel suspension allows a rear wheel to
move. This allows the derailleur to be maintained 1n a stationary position with respect to a bike chain extended between
the bicycle crank and a sprocket attached to a rear wheel.

I*I Industrie Canada  Industry Canada



2114960

ABSTRACT OF THE DISCLOSURI
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A derailleur mounting assembly for a bicycle having a
rear wheel suspension includes a chain stay having a first end
connected to a bicycle crank in a manner so as to pivot about
Che crank axis, and a derailleur mounted on the chain stay.
The chaln stay is operable to pivot about the crank axis when
the rear wheel suspension allows a rear wheel to move. This

allows the derailleur to be maintained in a stationary

position with respect to a bike chain extended between the

bicycle crank and a sprocket attached to a rear wheel.
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DERAILLEUR MOUNTING ASSEMBLY FOR A BICYCLE

BACKGROUND OF THE INVENTION

This 1nvention relates generally to the field of
bicycles, and more particularly to deraillleur assemblies for
bicycles.

A derailleur 1s a mechanism for shifting gears on a
bicycle that operates by moving the bike chain from one set
of exposed gears to another. Conventionally, derailleurs have
been secured to bicycle frames or other 1mmobile parts to
prevent the derailleurs from moving with respect to the bike
chain. This 1s i1mportant because the angle formed between the
bicycle seat tube and the chain stay (the “chainstay angle”)
must stay relatlively constant for the derailleur to operate

as designed. A brochure from Shimano, one o©of the leading

manufacturer of derailleur assembliles, states that the

chainstay angle must be fixed 1in a range of three degrees,

i.e., from 63°C to 66°, for the specified derailleur to be
operative. Therefore, as can be deduced, the position of a

derailleur with respect to a bicycle chalin must be kept within

a tolerance of a few degrees for the derailleur to operate
properly.

With the advent of rear suspension forks on bicycles, the
chain 1s not always maintained 1n the same position with
respect to the frame. For example, when the rear wheel moves

upward, the angle between the seat tube (from which the
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derallleur 1s generally suspended) and the chain decreases.
In this position, the derailleur is not optimally positioned
to change gears. Hence, a need for a derailleur mounting
assembly that allows the derailleur to remain at a constant
angle relative to the bike chain, even though the rear folk
allows the rear bicycle wheel to move, has arisen.

One aspect of the present invention overcomes the above-
described disadvantages of the prior art by providing a
mounting for a derailleur assembly that is pivoted about the
bicycle crank axis and that moves relative to the movement of
the rear wheel and the chain. The pivotability of the
derallleur assembly about the crank axis insures that the
deerallleur’s position remains constant with respect to the
bike chain during operation of the bicycle. Thus, this design
allows a bicycle to incorporate a rear suspension fork without

any problems resulting in gear-shifting capabilities.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, a

derallleur mounting assembly for a bicycle having a rear wheel

suspension includes a chain stay having a first end connected
to a bicycle crank in a manner so as to pivot about the
bicycle crank axis, and a derailleur mounted on the chain

stay.
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According to a second aspect of the present invention,

.....3....

a bicycle includes a frame, a rear wheel suspension for
attaching a rear wheel to the frame in a manner allowing the
rear wheel to move with respect tc the frame, a chain extended
between a crank mounted on the frame and a sprocket attached
to the rear wheel, and a derailleur mounted on the bicycle,
the derailleur operable to follow the chain when the rear
wheel moves with respect to the frame such that the derailleur

1s malntalned in a stationary position with respect to the

chain.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a side view of a bicycle 1incorporating a
preferred embodiment of the present invention;
FIG. 2 1s an enlarged view of the derailleur assembly of

the present invention, with the motion of the derailleur

assembly and the rear wheel of the bicycle depicted by dashed
lines;

FIG. 3 1s a plan view taken along line 3-3 of FIG. 2
showing the connection between the shock absorber assembly and
the bicycle frame;

FIG. 4 1s a plan view taken along line 4-4 of FIG. 2
showlng the rear wheel axle and thézrear bicycle fork;

FIG. 5 1s a plan view taken along line 5-5 of FIG. 2

showlng the derailleur and the derailleur support stay;

SRR AR ERARATE IINTIN. S AP T UILR \ots Al ot Mk bminch i s b - L L L

AT b My e A AT S AT LAAGNR TN LY ML ke W btk d (A O MO AT S vy el B el

1



10

15

20

25

A

MAMATANK vl WAt PP Ryt s e A e e e

2114960

- 4 -
FIG. 6 1s a front view of an alternate embodiment of the
chain stay;
FIG. 7 1s a view taken along line 7-7 of FIG. 6: and

FIG. 8 1s a view taken along line 8-8 of FIG. 6.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS

L.i.

As shown 1n FIG. 1, a bicycle 10 includes a frame 12, a
seat 14, handlebars 16, a front wheel 20, a rear wheel 22, a
front suspension fork assembly 24, a rear suspension fork
assembly 25, a seat tube 37, and a rear chain stay 26
connected at one end 27 to a rear wheel axle 28 having a
sprocket 17 and pivotally connected at the other end 29 to the
crank 30. (Only one chain stay 26 will be referred to in the
application, but it should be understood that there are
actually two complementary chain stay elements that are joined
together to form the chain stay 26.)

Preferably, the chain stay 26 is substantially U-shaped
and extends above a line formed between the rear wheel axle
28 and the bicycle crank 30. Alternately, however, the chain
stay 26 may be positioned below the line formed between the
rear axle 28 and the crank 30, or be configured in any other
sultable manner. The chain stay 26 is preferably connected
to the bottom bracket 31 by being pressed onto a bronze
bearing (not shown) disposed around the outside of the bottom

bracket.
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An alternate embodiment of the chain stay 126 1s shown
in FIGS. 6, 7 and 8. The chain stay 126 is formed from cast
aluminum and has a plurality of holes 102 drilled therethrough
to reduce its weight. Strengthening ribs 104 are also present
on the inside of the chain stay 126 to strengthen the chain
stay 1260. As best shown in FIG. 7, the support bar 133
comprises two pieces 106, 108 that are joined together when
the chain stay elements are bolted together at points X TO
form the chain stay 1260.

As best shown in FIGS. 1 and 5, a derailleur 32,
preferably Model No. FD-CT10 supplied by Shimano, 1s bolted
or otherwise mounted on the support bar 33 extending from the
chain stay 26 in a desired position with respect to the bike
chain 34. As illustrated in FIGS. 2-4, the rear suspension
fork assembly 25 has one end connected to the seat tube 37 and
the other end 40 connected to the rear wheel axle 2£8.

Preferably, however, the first end 27 of the chain stay 26 1is

integrally connected to the bottom end 40 of the rear fork

assembly 25.

A preferred embodiment of a design of the rear fork

assembly 25 is shown in FIGS. 1-4. The rear fork assembly 25
may also serve as a pattern for the design of the front fork
assembly 24. When the bicycle 10 travels over a rough
surface, the suspension fork assembly 25 and/or 24 functions

to dampen the shock transmitted by the surface through the
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bicycle frame 12 to the rider, and to keep the wheels 20, 22

on the ground.

As shown in FIGS. 1-4, the rear fork assembly 25
preferably includes a Cross support 50, two stanchion tubes

5 52 connected to the cross support 50, two receiving tubes 54

encasing a bottom portion 56 of a respective one of the
stanchion tubes 52, two bushing tubes disposed along the
length of a respective recelving tube 54 between the receiving
tube 54 and the bottom portion 56 of the respective stanchion

10 tube 52, and two compressible systems 57 each comprising a
stack of totoidal elastomer members 58 disposed around the top
portions 60 of the stanchion tubes 52 between the cCross
support 50 and the receiving tubes 54. The recelving tubes
54 each terminate in a bicycle wheel axle connector 62 .

15 The shock absorbing functicn of the rear fork assembly
25 is controlled by the toroidal members 58. When the force

imparted by the rough surface tO the bicycle 10 is such that

the toroidal members 58 are compressed between the cross
support 50 and the recelving tubes 54, the motion of the

20 stanchion tubes 52 within the receiving tubes 54 is allowed
to “soften” the jolts created by the surface.

In addition to the shock absorbing function, the toroidal

members 58 also perform a dust cover function. In particular,
the bottom toroidal members 59 are formed with a dust cover
25 flange 61 that extends tightly into a recess (not shown)

formed at the top of the retainer collar 65 and over a bearing
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surface (not shown). The flange 61 prevents dust and other
deleterious material from entering into the stanchion tubes
52 and the receiving tubes 54.

As 1llustrated by the dashed and solid lines in FIG. 2,
when the rear wheel 22 travels over a bump, the rear fork
assempbly 25 allows the wheel 22 to move in an upward and
downward motion. Since the chain 34 is indirectly connected
to the rear wheel axle 28 via the sprocket 17 (see Fig. 4),
the motion of the wheel 22 also causes the chain 34 to move
from the position shown in Fig. 1. However, because the
derailleur 32 1s mounted on the chain stay 26, which pivots
with respect to the crank 30, the derailleur 32 is able to
follow the chain 34 through its movement such that the
distance between the derailleur 32 and the chain 34 and the
angle 35 between the chain stay 26 and the chain 34 remain

constant.

In an alternate embodiment of the present invention, the
deralilleur mounting assembly (not shown) includes a chain stay
having one end connected to a rear wheel axle and the other
end pilvotally connected to the seat tube. A derailleur
support post has a derailleur mounted thereon and has one end
pivotally connected to the bicycle crank. A linkage 1is
pivotally connected between the support post and the chain

-

stay such that the motion of the chain stay induced by the

movement of the rear wheel causes the derailleur to remain in

a stationary position with respect to the bike chain.
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It should be appreciated that the derailleur assembly of

Chis 1nvention may be configured as appropriate for the
application. For example, the derailleur 32 may be mountéd
on a chain stay 26 that extends below the line formed between
the rear wheel axle 28 and the crank 30. Furthermore, any
sultable number of linkages may be utilized to insure that the
position of the derailleur 32 is maintained with respect to
the chain 34.

The embodiments described above are to be considered in
all respects only as illustrative and not restrictive. The
scope of the 1nvention is indicated by the following claims
rather than by the foregoing description. All changes which
come wilithin the meaning and range of equivalency of the claims

are To embraced within their scope.




WHAT IS CLAIMED IS: 2114960

1. A derailleur mounting assembly for a bicycle

having a rear wheel, a rear wheel suspension, a bicycle crank
having at least two sprockets and an axis of rotation, and a
chain extending between the rear wheel and the bicycle crank, the

derailleur mounting assembly comprising:

a) a chailn stay having a first end pivotally
connected to the bicycle crank, the chain stay
operable to pivot concentrically about the

bicycle crank axis; and

b) a front derailleur mounted on the chain stay for
controlling the position of the chain with

respect to the sprockets attached to the bicycle

crank.

2 . The derailleur mounting assembly of claim 1,
wherein the chaln stay 1s operable to pivot about the bicycle
crank axis when the rear wheel suspension allows the rear wheel
to move such that an angle formed between the chain stay and the
chaln extended between the bicycle crank and a sprocket attached

to the rear wheel axle remains constant.

3. The derailleur mounting assembly of claim 1

wherein the rear wheel 1ncludes a rear axle, and wherein a second

- Page 1 of Claims -
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end of the chain stay 1s connected to the rear wheel axle.

4, The derailleur mounting assembly of c¢laim 1
wherein the rear wheel includes a rear wheel axle, and wherein
the rear wheel suspension 1s connected between a bicycle frame

and the rear wheel axle.

5. The deraillleur mounting assembly of claim 1

whereln the rear wheel suspension comprises a plurality of

toroilidal elastomer members.

g~

6. The derailleur mounting assembly of c¢laim 1

wherein the derailleur maintains a constant position with respect
to the chaln when the rear wheel suspension allows the rear wheel

to move up and down.

7. A blcycle comprising:
a) a frame;
D) a rear wheel suspension for attaching a rear

wheel to the frame 1n a manner allowing the rear
wheel to move up and down with respect to the

frame:

C) a chaln extended between a crank mounted on the

- Page 2 of Claims -
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frame and a sprocket attached to the rear wheel,

the crank having a plurality of sprockets; and

d) a front derailleur mounted on the bicycle for
controlling the position of the chain with
respect to the sprockets attached to the crank,
the front derailleur operable to follow the chain
up and down when the rear wheel moves with
respect to the frame such that the front
derallleur maintains a constant position with
respect to the chain during the movement of the

rear wheel.

8. The bicycle of claim 7, wherein the rear wheel
further comprises a rear wheel axle, and wherein the front
derailleur 1s mounted on a chain stay having one end connected
to the rear wheel axle and the other end pivotally connected to

the crank.

9. The bicycle of claim 8 wherein the chain stay is
substantially U-shaped and extends above a line formed between

the rear wheel axle and the crank.

10. The bicycle of claim 7 further comprising a front
wheel suspension having one end connected to the frame and the

other end connected to a front wheel axle.

- Page 3 of Claims -
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The bicycle of claim 7 wherein the rear wheel sus-

pension comprises a plurality of toroidal elastomer members.

12.

A derallleur mounting assembly for a bicycle

having a rear wheel suspension connected between a bicycle frame

and a rear wheel axle, the assembly comprising:

B bt P WATLEERT Y)Y R TR L L AR TR S s A

13.

a U-shaped chaln stay having a first end and a

second end, the first end pivotally connected to

a bicycle crank having an axis of rotation, the
second end connected to the rear wheel axle, the

chain stay operable to pivot about the bicycle

crank axis; and

a front derallleur mounted on the chain stay, the
chain stay pivoting about the bicycle crank axis
when the rear wheel suspension allows a rear
wheel to move up and down such that an angle
formed between the chain stay and a bike chain
extended between the bicycle crank and a sprocket

attached to the rear wheel axle remains constant.

A bicycle comprising:

a frame;

- Page 4 of Claims -
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a rear wheel suspension for attaching a rear
wheel having an axle to the frame in a manner
allowing the rear wheel to move up and down with

respect to the frame;

a chain extended between a crank mounted on the
frame and a sprocket attached to the rear wheel;

and

a derallleur mounted on a substantially U-shaped
chaln stay having one end connected to the rear
wheel axle and the other end pivotally connected

to the crank, the chain stay extending above a

line formed between the rear wheel axle and the
crank, the derailleur operable to follow the
chain when the rear wheel moves with respect to
Che frame such that the derailleur maintains a
constant position with respect to the chain

during the movement of the rear wheel.

A bicycle comprising:

a frame;

a rear wheel having an axle, the rear wheel

connected to the frame;

- Page 5 of Claims -
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C) a rear wheel suspension connected between the

frame and the rear wheel axle, the rear wheel

suspension allowing the rear wheel to move up and

down with respect to the frame;

d) a blcycle crank connected to the frame, the

bicycle c¢rank including at least two crank

sprockets connected thereto;

e) a chaln stay having a first end pivotally

connected to the bicycle crank and a second end

connected to the rear wheel axle;

f) a rear derallleur operatively associated with the

rear wheel axle; and

. front derailleur mounted on the chain stay and

J) S

operatively associated with the at 1least two

crank sprockets.

15. A derailleur mounting assembly for a bicycle
having a rear wheel suspension connected between a bicvcle frame

and a rear wheel axle, the assembly comprising:

a) a chaln stay having a first end pivotally

connected to a bicycle crank, the bicycle crank

- Page 6 of Claims -
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having an axis of rotation and at least two

sprockets attached thereto, the chain stay
operable to pivot about the bicycle crank axis;

and

a front derailleur mounted on the chain stay, the
chain stay pivoting about the bicycle crank axis
when the rear wheel suspension allows a rear
wheel to move up and down such that during the
movement of the rear wheel, the front derailleur
malntains a constant position with respect to the
sprockets and a chain extending between the

sprockets and the rear wheel axle.

A bicycle comprising:

a frame:;

a rear wheel having an axle, the rear wheel

connected to the frame:;

a rear wheel suspension connected between the
frame and the rear wheel axle, the rear wheel

suspension allowing the .rear wheel axle to move

with respect to the frame;

- Page 7 of Claims -
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d) a bicycle crank connected to the frame;

e) a chain extending between the bicycle crank and
the rear wheel, the chain having an upper segment

defining a chain line;

f) a chaln stay having a first end connected to the
bicycle crank and a second end connected to the

rear wheel axle; and

J) a front derailleur mounted on the chain stay, the
bilcycle crank defining a pivot point below the

chalin line about which the chain stay pivots.

17. The derailleur mounting, assembly of claim 12
whereln the chain stay is operable to pivot concentrically about

the bicycle crank axis.

18. A derailleur mounting assembly for a bicycle

having a rear wheel, a rear wheel axle, a rear wheel suspension,

a bicycle crank having at least two sprockets and an axis of

rotation, and a chain extending between the rear wheel and the

picycle crank, the derailleur mounting assembly comprising:

a) a substantially U-shaped chain stay having a

first end pivotally connected to the bicycle

- Page 8 of Claims -
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crank, the chain stay operable to pivot
concentrically about the bicycle c¢rank axis,
wherein the chain stay extends about a 1line
formed between the rear wheel axle and the

bicycle crank; and

a derailleur mounted on the chain stay for

controlling the position of the chain with

respect to the sprockets attached to the bicycle

crank.

BARRIGAR & MQOSS
31 Metcalfe St., 7th Floor

Ottawa, Ontario
K1P oK'/

Agents for the Applicant
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