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(57) Cette invention concerne un levier coudé pour un
mécanisme entrainé par chaine tel qu’une bicyclette. Ce
levier coudé possede, 4 une extrémité d’un bras coude,
un tourillon congu pour s’accoupler a un moyeu, lequel
moyeu est ¢quipe 4 son autre extrémité d’un systeme de
fixation. Un boitier est monté par I'intermédiaire dun
embrayage a roue libre sur ’extrémité du bras coudg,
lequel boitier posseéde un ¢lément d’extension auquel est
attaché¢, durant 1"utilisation, un systéme d’actionnement
tel qu’un ou plusieurs cébles de freinage. Ce dispositif
est congu de maniere 4 ce que, au cours de la rotation
normale vers D’avant, le bras coudé¢ se déplace
normalement, le boitier restant immobile par rapport a
celui-ci. Lors d’un mouvement vers 1’arri¢re du bras
coudé, le boitier se déplace de maniére a entrainer le
cable de freinage ou le systeme de cables.
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(57) The invention provides a crank assembly for a chain
driven mechanism such as a bicycle. The crank assembly
has at one end of a crank arm, a journal adapted for
engagement with an axle. The axle has at its other end a
connection. The one end of the crank arm has mounted
thereon a housing via a sprag clutch, the housing having
an extension to which, in use, an activation means such
as a brake cable or cables is/are attached. The
arrangement is such that during normal forward rotation
the crank arm moves normally and the housing is
stationary relative thereto, while during back or reverse
movement of the crank arm the housing moves to
activate the brake cable or cable means.
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(54) Title: IMPROVED BRAKES FOR BICYCLES AND OTHER CHAIN DRIVEN MECHANISMS

(57) Abstract

The invention provides a crank assembly for a chain driven
mechanism such as a bicycle. The crank assembly has at one end of
a crank arm, a journal adapted for engagement with an axle. The axle
has at its other end a connection. The one end of the crank arm has
mounted thereon a housing via a sprag clutch, the housing having an
extension to which, in use, an activation means such as a brake cable
or cables is/are attached. The arrangement is such that during normal
forward rotation the crank arm moves normally and the housing is
stationary relative thereto, while during back or reverse movement of
the crank arm the housing moves to activate the brake cable or cable
means,
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IMPROVED BRAKES FOR BICYCLES AND OTHER
CHAIN DRIVEN MECHANISMS

Technical Field

This invention relates to an improved brake mechanism for a

bicycle and/or other chain driven device.

Background To The Invention

At present most bicycles have brakes which are operated by
hand. The hand brakes include levers on the handle bars of the bicycle.
The levers are connected by cables to brake callipers situated in
association with front and rear wheels of the bicycle. When using the
brakes, a cyclist often has to apply a large amount of hand pressure to
achieve effective braking and he or she relies solely on adjusting hand
pressure to control the front and rear brake callipers. This makes the
application of bicycle brakes difficult in some cases, particularly over '
long down hill runs and over rough terrain where loss of control can
occur. Continuous pressure results in soreness to the finger and hand
joints and muscles which is further aggravated by airflow over the
hands. This creates difficulty in sensing the relative hand pressures

required to achieve smooth progressive braking.

A further problem with known braking mechanisms is that, for

more complex braking arrangements, variations in the construction at
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the manufacturing stage are usually required. The use of custom
manufactured brake components and associated constructional
requirements, limits the situations in which this type of brake mechanism
can be used to new bicycles or bicycles requiring major structural

modifications.

An object of the present invention is to provide a mechanism for
progressive braking wherein the primary pressure which activates the
brakes of either or both front and rear wheels is achieved by a cyclists
legs, thereby reducing the need for hand strength and allowing the hands

greater freedom of movement for steering control.

A further object of the present invention is to provide a brake
mechanism which does not require major structural and/or mechanical
modifications, and which can be fitted to an existing bicycle with

relatively minor modifications.

Yet a further object of the present invention is to provide a
modified brake mechanism for chain driven mechanisms such as a
bicycle, in which said mechanism can selectively provide progressive
braking where, in a cycle, the primary pressure which activates the
brakes of the front and/or rear wheels is produced by a cyclists legs.
This reduces the need for hand strength and allows the hands greater

freedom of movement for steering control.

A further object of this invention is to provide a consumer with

a useful alternative choice.
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Disclosure of The Invention

According to a first aspect of the invention there is provided a
crank assembly for a chain driven mechanism such as a bicycle, the
crank assembly having at one end of a crank arm a journal adapted for
engagement with an axle, the axle having at its other end a connection,
the one end of the crank arm has mounted thereon a housing via a sprag
clutch, the housing having an extension to which, in use, a brake
activation means is or are attached, the arrangement being such that
during normal forward rotation the axle and crank arm move normally
and the housing is stationary while during back or reverse movement of

the crank arm the housing moves to activate the activation means.

In an alternative embodiment, the reverse movement of the

crank arm may be selected so as to actuate the activation means.

The axle is preferably a standard bottom bracket axle of a

bicycle.

The connection may have attached thereto a pedal shaft of a

cycle pedal.

The activation means may be a cable or cables connected to a

bicycles' front and rear hand brakes.

The crank assembly may be frictionally engaged in known

manner to the bottom bracket axle of the bicycle.
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The sprag clutch ﬁmay be formed in the housing by providing an
annular sleeve secured to and located between the one end of the crank
arm and the housing, the sleeve being spaced from the housing by a
series of roller bearings, an inner face of the housing in contact with the
roller bearings having arc-shaped cam surfaces on which the roller
bearings can move to frictionally engage with the outer surface of the
sleeve during reverse back pedalling movement to thereby create the

sprag clutch action.

In an alternative embodiment, the housing is adapted so that the
inner face of said housing, in contact with the roller bearings, is movable

relative to the housing.

Preferably in the alternative embodiment said adaption
comprises: forming the housing from a modified housing and a sprag
outer releasably secured therein, said sprag outer incorporating said arc-

shaped cam surfaces.

Preferably in the alternative embodiment said sprag outer
incorporates one or more recesses adapted so that a locking means can
removably engage one of said recesses thereby securing said sprag outer

in fixed relation to the housing.

Preferably the locking means comprises a rotatable member
adapted so as to engage at least one of said recesses over a first range of
the rotatable member's rotation and be disengaged from said recesses

over a second range of the rotatable member's rotation.
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Preferably the rotatable member comprises a cylinder having a
longitudinal portion removed therefrom, said portion having a geometry
so that the cylinder engages the sprag outer when the cylinder is rotated

over a first portion of its rotation.

In an alternative embodiment said rotatable member may
comprise a right cylinder, frustum of a cone or similar shape suitably

modified so as to be capable of rotational engagement with said recesses.

Preferably the locking means is operated by means of an arm or
lever actuated by a cable connected to a switch or similar actuation

means.

Preferably the locking means is biased so as to lock the sprag

outer in fixed relation to the housing.

In yet another alternative embodiment, the locking member is
biased so as to allow free movement of the sprag outer with respect to

the housing.

Preferably the locking member, when biased so as to lock the

sprag outer, is released or engaged by hand actuation of the brakes.

The roller bearings can be protected by fitting a spacer on the
one end crank arm and holding it and the roller bearings, sleeve and

housing in place with a circlip.
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Further aspects of the invention will become apparent from the

following description which is given by way of example only.

Brief Description of the Drawings

Examples of this invention will now be described with reference

to the accompanying drawings in which:

Figure 1 is a side view of part of an example of a cycle
incorporating an improved brake mechanism according to the preferred

aspect of the invention;

Figure 2 is a side view of a crank assembly for the brake

mechanism of the invention;

Figure 3 is a section through the crank assembly shown in

Figure 2;

Figure 4 is a side view of a housing part of the crank assembly
showing its arc-shaped cam surfaces with roller bearings positioned

therein;

Figure 5 is a side view of the region A in Figure 1, showing a

brake cable adjuster clamp for use with the brake mechanism;

Figure 6 is a rear view of the region A in Figure 1, showing the

brake cable adjuster clamp shown in Figure 5;
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Figure 7 is a side view showing in detail the connection between

a bias cable clamp and the extension;

Figure 8 is a side view of the bias cable clamp shown in Figure

Figure 9 is a front view of a safety bar for use with the crank

assembly on a bicycle;

Figure 10 is a side view of a sprocket hub for use with the

crank assembly shown in Figures 2 and 3;

Figure 11 is a vertical section on the line C-C through the
sprocket hub shown in Figure 10;

Figure 12 is a side view of a driving boss adapted for

incorporation in the sprocket hub;

Figure 13 is a partial section through the driving boss shown in
Figure 12;

Figures 14(a) and 14(b) are a plan and section respectively of a
key for locking the sprocket hub and driving boss together;

Figgres 15!212, and 715(b) are a front and side view feéi)ectively of

a shim washer;
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Figures 16(a) and 16(b) are a side and front view respectively of

a stainless steel cover bolt;

Figures 17(a) and 17(b) are a side and front view respectively of
a spring for controlling relative movement between the sprocket hub and

driving boss;

Figures 18(a). 18(b) and 18(c) are a side view and details of a

modified housing incorporating a movable sprag outer;

Figures 19(a). 19(b) and 19(c) show a section through the

housing along the line A-A, and details of the locking means

respectively; and

Figure 20 illustrates a side view of a modified housing.

The following examples are described with reference to the
invention being attached to a chain driven bicycle. It is to be
appreciated that the crank assembly can be used in association with other
chain driven mechanisms. For example in controlling the movement of

a conveyor or operating a hydraulic brake system.

Figures 2 and 3 illustrate a crank assembly for use on the
bicycle shown in Figure 1. Additional details are shown in Figures 4, 7

and 8.

The crank assembly consists of a crank arm 1, at one end 2 of

which is a standard journal 3 for engagement to a bottom bracket axle
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(not shown) of a bicycle 4. The axle is normally tapered and has a
square section at each end. One of the ends of said axle is engagable in

the square section hole 5 in said one end 2 of the crank arm 1.

The other end 6 of the crank arm 1 has a standard connection 7
to which a pedal 8 is mounted. The standard connection may be a

threaded bore 9 to which a standard pedal assembly 8 is attached.

Said one end 2 of the crank arm 1 is shaped to have fitted
therein a sleeve 10. An outer housing 13 into which is fitted the sprag
outer 49 (Figure 4) and rollers 17, is held in place by a spacer (not
shown) which in turn is held in place by a circlip (not shown) mounted

in a circlip groove (not shown) on said one end 2 of the crank arm 1.

The sleeve 10 in association with the special housing 13 acts as
a sprag clutch to control movement of an extension 14 formed on the
housing 13. The extension 14 has a bore 15 to which a bias cable clamp
31 (Figure 8) is engaged. The housing 13 is mounted on the sleeve 10
by way of a series of roller bearings 17. In the example there are ten
roller bearings 17 positioned at equal intervals around the periphery of
the sleeve 10. The hardened inner face 18 of the housing 13 where it
contacts the bearings 17 has cam surfaces 19 against which the roller
bearings 17 contact when the crank arm 1 is back pedalled (direction of
arrow 20). In its normal forward position the crank arm 1 freely rotates
relative to the housing 13. Appropriate lubrication is provided for the

sprag clutch bearings 17.
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In use, reverse pedal movement of the axle (not shown) results
in the sprag clutch locking relative to the axle (not shown). Further
reverse movement rotates the housing 13 which results in tension being
applied via the arm 14 and bias cable clamp 31 to the cables 23 and
therefore to the brake callipers. If, at the same time the brake levers (in
Figure 1) are also activated, for example, to apply their braking effect to
the front or rear callipers, a differential braking effect is applied to
produce greater or lesser braking effect to the respective wheels. As
greater power can be applied by the leg muscles the effectiveness of the

brakes is increased.

In Figures 5 and 6 is shown a clip-on brake cable adjuster
clamp 25. The clamp can be located in position by a fitting 26 which is
held at one end 27 to a seat tube bracket 28. The clamp 25 has holes 29

in which adjusters 30 are fitted.

In Figures 7 and 8 is shown a bias cable clamp 31 through
which a brake cable 23 is inserted. The clamp 31 has a hole 32 through
which one end 33 of a safety bar 34 (Figure 9) extends. The bias cable
clamp 31 also has a locking screw 35 used to lock the clamp 31 relative
to brake cable 23. The safety bar 34 is shaped as shown and has an arm

35 which operates as described below.

In Figures 10 to 17 are shown the parts required for mounting a

sprocket (not shown) to bottom bracket axle.
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A sprocket or set of sprockets (not shown) is mounted to a
sprocket hub 37 (Figures 10 and 11). The hub 37 has a hole 38 and
keyway 39 to enable a driving boss 40 (Figures 12 and 13) to be located
therein. The boss 40 when fitted in the hub 37 can move a small
distance relative thereto as a key 41 in slot 42 in the boss 40 moves in
keyway 42 in the hub 37. The driving boss 40 includes a square section
43 engagable on the bottom bracket axle (not shown). The boss 40 has a
hole 44 in which one end 45 of a spring 46 (Figure 17) is engaged. The
other end 47 of the spring 46 is engaged in the hole 38. The shim
washer 48 may be fitted between spring 46 and a circlip (not shown)

which holds the parts together.

A clip-on mounting may also be provided (Figures 5 and 6)
where the seat tube 21 meets a crossbar 22. This mounting includes two
adjusters through which a single cable for front and back brakes pass.
The adjusters are manufactured as part of an easily fitted attachment for
a standard bicycle frame. This will allow the applicants to market the
present invention as an add-on to existing cycles rather than requiring the
brake system to be installed at assembly or as part of the cycles
construction. A minimum of modification will therefore be required to

an existing cycle to incorporate the present invention.

In this example the bias cable clamp 31 (Figures 7 and 8) can be
replaced by different fittings of the same general shape. The fitting has
its hole 32 in a different position to adjust the degree of bias between the

front and rear brakes to suit a users requirements.
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The relative movement between the sprocket hub 37 (Figure 10)
and driving boss 40 (Figure 13) ensures there is no lock-up when a rider
restarts forward pedalling as there is a degree of free forward angular
movement of the pedal before the key 41 locks against a face 49 of the
keyway 42. The spring 46 acts as a return spring and absorbs shock at

this time.

The safety bar 34 extends so that arm 35 contacts the bottom
edge of frame member 50. This ensures that the extension 14 does not
lock up if the sprag clutch jams. The bar 34 ensures that the extension

14 never moves too far forward and locks up.

By the invention described above, the rear motion (or "back-
pedalling") results in the sprag clutch engaging the sleeve 10 attached to
the housing 13 thereby causing the housing 13 to be radially displaced
thus transmitting a tension through the brake cable 23 (via the bias clamp
31). It is considered to be advantageous that a consumer be offered the
choice between a configuration described as above, and that the user
may optionally select between pedal assisted braking and a free wheeling
back-pedal action. In situations such as these the sprag outer 49 shown
in Figure 4 is freely rotatable within the housing 13, but may be locked

by the cyclist to provide pedal braking.

This alternative configuration is shown in Figures 18 to 20
whereby a modified sprag outer 61 is free to rotate within a modified
housing 60. Roller bearings 17 are contained within the sprag outer 61
as described above and interact via the cammed surfaces 19 as previously

described.
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The modified housing incorporates a rotatable locking means 66
(Figures 19b,c and Figure 18). The locking means 66 is formed from a
cylindrical pin having a longitudinal portion 67 removed therefrom. This
modification leaves a longitudinal 'notch' running the length of the
locking means (indicated by the unshaded portion 67 in Figure 18) which
has a curved surface 70 adapted to accommodate the outer surface of the

sprag outer 61.

Referring to Figure 18 the locking means is shown in the
locked position. It can be seen that if the locking means 66 is rotated as
indicated by arrow 71, the longitudinal notch left by removing
lengthwise portion of the cylinder will allow the sprag outer to pass the
previously protruding cylinder portion and thus rotate freely within the
modified housing 60. If the locking means 66 is rotated so that the

remaining portion of the cylinder (indicated by the shaded section of the

- locking member 66) is brought into engagement with one of the recesses

65, the sprag outer will be locked in relation to the modified housing 60.

The locking means 66 is operated by means of a lever arm 63
which pivots about the axis of the cylinder 66. The locked position is
indicated by the dotted arm 62 and the unlocked position by the solid

line with the rotation indicated by arrow 64.

In the default configuration (operating as a back-pedal brake

described above) the lever arm 63 is biased (by a coil spring or similar

_ means) so that the locking means 66 engages the sprag outer 61. Thus

when the roller bearings bias against the arc-shaped cam surfaces 19 as
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the pedal is rotated backwards, the housing 60 is radially displaced thus

tensioning the brake cables 27.

The user may selectively disengage the locking means 66 from
the sprag outer recess 65 in order to allow the sprag outer 61 (when
engaging the outer surface of the sleeve) to rotate freely. It is to be
understood that the modified housing 60 may be suitably modified to
accommodate the locking means therethrough or therein. Such
modifications are considered to be within the purview of one skilled in
the art and will not be discussed further. Other rotatable members are
envisaged in addition to the cylindrical one shown in Figures 18, 19 and

20. Such shapes might include tapered members or the like.

It is envisaged that while a particular sprag outer configuration
is shown in Figure 18, other variations are possible, including inserting a
pin carried by the rotating cylinder 66, into a recess in the sprag outer.
Such variations are to be considered within the scope of the present
invention. However, the construction shown in Figures 18, 19 and 20 is
particularly suitable in that it provides a robust and simple locking

mechanism.

Details of the lever arm 62 are shown in Figure 18b and the
cylindrical locking means 66 in Figure 19b and c. An external view of

the modified housing is shown in Figure 20.

The locking/unlocking action whereby the sprag outer is either
held fixed in relation to the modified housing 60, or allowed to radially

rotate therein, may be actuated by means of a cable which is operated
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either independently of the hand brakes or in conjunction therewith. In
an alternative embodiment, the default configuration may allow the sprag
outer to rotate freely within the modified housing 60 whereupon when a
user activates the hand brakes, the locking erear;s 66 automatically
engages with the sprag outer recess 65 so that a backwards pedal action
will actuate the brake mechanism as described above. Such variations
are considered to be within the scope of the present invention and any
modifications as may be necessary are to be construed as within the

scope of one skilled in the art.

Thus, there is provided an embodiment of the above-mentioned
invention whereby the pedal assisted braking action may be disengagable
by the user in a number of combinations. Such a variation is considered

to be a desirable feature of the present improved brake assembly.

In an alternative embodiment, the present invention may be
used to actuate an hydraulic piston, mounted on member 50, by means
of a compression arm attached at one end, to the member 14. In this
way it is envisaged that a hydraulically operated braking system may be

readily adapted to be controlled by the device of the present invention.

Thus by this invention there is provided an improved bicycle
braking means which gives a cyclist biased braking between the front
and rear brakes, providing for progressive braking through either or both

front and rear callipers.
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This invention also provides assistance for a cyclist whereby the
front and rear brakes can be easily operated either by hand or foot

pressure.

Particular examples of this invention have been described and it
is envisaged that improvements and modifications can take place without

departing from the scope of the amended claims.

Industrial Applicability

The braking means of the present invention may find application in
bicycles. The invention is particularly suitable for applications where

large braking forces are required, such on mountain or off road bicycles.
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CLAIMS

1. A crank assembly for a chain driven mechanism such as a
bicycle, the crank assembly ilaving at one end of a crank arm a journal
adapted for engagement with an axle, the axle having at its other end a
connection, the one end of the crank arm has mounted thereon a housing
via a sprag clutch, the housing having an extension to which, in use, a
brake activation means is or are attached, the arrangement being such
that during normal forward rotation the axle and crank arm move
normally and the housing is stationary, while during back or reverse
movement of the crank arm the housing moves to activate the activation

means.

2. A crank assembly as claimed in claim 1 wherein the reverse
movement of the crank arm may be selected so as to actuate the

activation means.

3. A crank assembly as claimed in any one of the preceding claims
wherein the axle is preferably a standard bottom bracket axle of a

bicycle.

4. A crank assembly as claimed in any one of the preceding claims
wherein the connection may have attached thereto a pedal shaft of a

cycle pedal.

5. A crank assembly as claimed in any one of the preceding claims
wherein the activation means may be a cable or cables connected to a

bicycles' front and rear hand brakes.
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6. A crank assembly as claimed in any one of the preceding claims
wherein the crank assembly may be frictionally engaged in known

manner to the bottom bracket axle of the bicycle.

7. A crank assembly as claimed in any one of the preceding claims
wherein the sprag clutch may be formed in the housing by providing an
annular sleeve secured to and located between the one end of the crank
arm and the housing, the sleeve being spaced from the housing by a
series of roller bearings, an inner face of the housing in contact with the
roller bearings having arc-shaped cam surfaces on which the roller
bearings can move to frictionally engage with the outer surface of the
sleeve during reverse back pedalling movement to thereby create the

sprag clutch action.

8. A crank assembly as claimed in any one of the preceding claims
wherein the housing is adapted so that the inner face of said housing, in

contact with the roller bearings, is movable relative to the housing.

9. A crank assembly as claimed in claim 8 wherein said adaption
comprises: forming the housing from a modified housing and a sprag
outer releasably secured therein, said sprag outer incorporating said arc-

shaped cam surfaces.

10. A crank assembly as claimed in either one of claims 8 or 9
wherein said sprag outer incorporates one or more recesses adapted so
that a locking means can removably engage one of said recesses thereby

securing said sprag outer in fixed relation to the housing.
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11. A crank assembly as claimed in claim 10 wherein the locking
means comprises a rotatable member adapted so as to engage at least one
of said recesses over a first range of the rotatable member's rotation and
be disengaged from said recesses over a second range of the

rotatable member's rotation.

12. A crank assembly as claimed in claim 11 wherein the rotatable
member comprises a cylinder having a longitudinal portion removed
therefrom, said portion having a geometry so that the cylinder engages
the sprag outer when the cylinder is rotated over a first portion of its

rotation.

13. A crank assembly as claimed in either one of claims 11 or 12
wherein said rotatable member may comprise a right cylinder, frustum
of a cone or similar shape suitably adapted so as to be capable of

rotational engagement with said recesses.

14. A crank assembly as claimed in any one of claims 10 to 13
wherein the locking means is operated by means of an arm or lever

actuated by a cable connected to a switch or similar actuation means.

15. A crank assembly as claimed in any one of claims 10 to 14
wherein the locking means is biased so as to lock the sprag outer in fixed

relation to the housing.

16. A crank assembly as claimed in any one of claims 10 to 15
wherein the locking member is biased so as to allow free movement of

the sprag outer with respect to the housing.
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17. A crank assembly as claimed in any one of claims 10 to 16 wherein
the"locking member, when biased so as to lock the clutch outer, is released or

engaged by hand actuation of the brakes.

18. A crank assembly as claimed in any one of the preceding claims
wherein the roller bearings are protected by fitting a spacer on the one end
crank arm and holding it and the roller bearings, sleeve and housing in place

with a circlip.

19. A cable bias clamp suitable for use in a bicycle brake system, adapted

to provide differential braking to front and rear wheels of the bicycle.

20. A cable bias clamp as claimed in claim 19 comprising a
member adapted to be attached, at a first and second location, to a front and
rear brake cable;

a tensioning means located symmetrically with respect to the front
and rear brake cables longitudinal axis so that when tension is applied to the
tensioning, differential tension is applied to the front

and rear brake cables.

21. A cable bias as claimed in either of claims 19 20 wherein the member
incorporates a channel or labyrinth adapted to allow a continuous portion of
brake cable to be threaded therethrough;

a first end of the continuous portion corresponding to the front cable
and a second end of the continuous poﬁion corresponding

to the rear brake cable;
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_ a locking means adapted to secure said continuous portion of
‘brake cable in the channel;
an attachment pin located in an apertufé in the member, the pin being
adapted for attachment to an actuation means wherein the pin is located
symmetrically in relation to the front and rear brake cables so that when a

force is applied to the pin a differential

tension is applied to the front and rear brake cables.

22. A cable bias clamp as claimed in any one of claims 19 to 21 wherein
the member incorporates an inverted apex offset towards one for the brake

cable locations wherein the pin is located proximate the apex.

23. A cable bias clamp as claimed in any one of claims 19 to 22 wherein
the pin is located closer to the longitudinal axis of the rear brake cable than the

longitudinal axis of the front brake cable.

24. A cable bias means sﬁbsta.ntially as herein described and with

reference to the accompanying ldrawings.

25. A crank assembly substantially as herein described and with reference

to the accompanying drawings.
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