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CLAIM TO PRIORITY
HED Y This apphcation claims the benefit of U.S. Provisional Application No. 62/930,494,
tiled November 4, 2019, the disclosure of which 1s incorporated by reference.
TECHNICAL FIELD
10002 ] The presently disclosed technology relates to vehicle clutches, and more particularly
to clutches with multi-plate cluich packs.
BACKGROUND
{HIRY This invention relates to a clutch system of the friction type placed in a power
transmission system. Typical clutch systems include a clutch input such as a clutch basket, a
clutch output such as a center clufch or clutch hub, and one or more plates making up a clutch
pack and disposed between the clutch mput and clutch cutput. When the clutch pack is
compressed, the clutch mmput and cluich cutput become rotationally coupled. The clutch pack 1s
typically compressed by a pressure piate; the pressure plate typically providing a compressive

force via a spring mechanism or through a centrifugally actuated mechanism.

{0004] A clutch pack s typically made up of two types of plates—driving plates and driven
plates. Driving plates are commonly referred to as friction discs and are coupled rotationally to a
chutch basket. A clutch basket 1s typically coupled to an input from a motor. Driven plates are
commonly reterred to as separator plates and are coupled rotationally to a clutch hub. Separator
plates are commonly constructed of steel. A clutch hub 1s typically coupled to an output such as
a transnussion. Typically, such clutch systems mnclude a clutch disengagement system consisting
of a clutch lever mechanically coupled to the pressure plate such that when the clutch lever is

actuated, the pressure plate’s compressive force on the clutch pack 1s removed, disconnecting the

rotational coupling between the clutch input and clutch output. Clutch disengagement systems
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typically couple the clutch lever to the pressure plate mechanically through a hydraulic actuation
systermn or a cable actuation system,

{0005] The clutch system 1ncorporated 1n a 2011 Honda CRF-450R represents a typical prior
art chutch system utilizing a clutch cable and a cast aluminum clutch basket assembly. Cluich
basket assemblies typically have a starter gear, a driven gear or ring gear, a backing plate,
cushions or springs, rivets or screws, and a cast aluminum basket housing. Basket housings are
generaily constructed of alummnum either by a casting process, Of 11 some ¢ases machined from
wrought aluminum. Basket housings are otien made of aluminum for its light weight and
reasonable strength and cost. The starter gear typically presses into a center bore feature within
the basket housing. The driven gear has cutouts to accommodate the springs or cushions and the
basket housing has features tor locating the cushions or springs.

{3006] When assembled, the starier gear 1s pressed into a center bore of the basket housing
where often there are indexing features between to two tn order to prevent relative rotation
between the two parts. The driven gear 1s typically butted to the backside of the basket housing
and 1s limated axaally due to a backing plate being mounted to boss features protruding for the
backside of the basket housing. Rivets or screws affix the backing plate to the boss features
theretore limiting the axially travel of the driven gear between the underside of the basking
housing and the underside of the backing plate contacting the boss features. The axaal travel, or
tloat, of the drniven gear between the backing plate and underside of the basket housing allow the
driven gear to rotate independently from the backing plate and basket housing where are joined
111 BRISon.

{G007] Cushions or springs are located between the backing plate and underside of the basket

housing and are dispersed between features in basket housing and features i the driven gear.
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The function of the cushions or springs is to dampen shock loading between the engine and
clutch and between the clutch and cluich output. When a spike in energy 1s transmitted from the
engine to the basket assembly through the driven gear, the cushions absorb some of this energy
in order to heip reduce overloading of the contact surtaces between the basket assembly and
clutch disks. Conversely, if shock loading 1s transmitted through the clutch from the drive train
connected to the clutch output the cushions dampen this shock loading coming in the oppostie
rotational direction back to the engine imput of the clutch. Examples of shock loading which try
to “back drive” the clutch opposite of the rotational direction the engine 1s trying to drive the
clutch include landing from a jump and hitting a pothole with the driving wheel or wheels of the
vehicle,

{008 The clutch system mcorporated i a 2013 KTM 3350 XC-F represents a prior art clutch
system utilizing a hydraulic actuation system and a one-piece steel basket which also has a
starter gear and a driven gear directly integrated 1nto the basket. In this application steel 1s used
instead of aluminum to improve the longevity of the interface between the basket and driving
clutch discs. Steel construction of a basket like this i1s not widely adopted due to the weight and
costs disadvantages in manutacturing compared to cast-aluminum basket housings. In addition, a
one-piece steel basket increases the difficuity to integrate a dampening mechanism within the
clutch and in some cases eliminates the dampening mechanism altogether.

{3009] Most motorcycles incorporate a manual transmaission coupled to the engine via a
multi-plate clutch assembly. Typically, the mults-plate clutch s engaged and disengaged by the
driver via a clutch lever mounted on the handiebar. The clutch lever operated clutch allows the
driver to control the clutch engagement/disengagement. When clutch components are in good

working condition, clutch lever use and feel 1s normal and not compromised.
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{06010 A basket housing or body 1s typically formed from aluminum having cutouts around
its periphery for locating and providing rotational coupling between the basket housing and
driving clutch discs which in many cases are considered friction discs. Friction discs typically
are rotationally coupled to a basket housing through external tabs which protrude from the outer
periphery of a friction disc where the external tabs index in to corresponding cutouts in the outer
wall of a basket housing. The aluminum construction of a basket housing 15 generally preferred
because aluminum 1s of relatively hight weight while maintaining adequate strength {or carrying
the torque load transmitted between the engine and cluich output via the interleaved clutch plates
of a clutch pack. A downside to aluminum basket housings 1s over time the contacting surfaces
between triction disc tabs and the cutouts in the basket begin to wear leading to notching or
grooving of the basket housing cutouts. These grooves or notches bemng formed can cause the
{friction discs to bind or get hung up durtng the operation of the clutch lever to overnide the clutch
making disengagement of the clutch suboptimal when the clutch lever 1s used to disengage the
chutch. In extreme cases the clutch can drag excessively even when the cluich lever 15 activated
tully not allowing tor complete disengagement of the engine from the transmission.

{0011 US Patent 10,180,165 discloses a liner with friction disc which helps protect the
basket housing from the rotational contact of the friction disc coupling features. Liners like these
prevent a standard basket housing from getting grooved or notched {from friction disc coupling
features, however they have some hmitations. One such hmitation mcludes only being able {0 be
used with baskets 1n a like new condition. If the side walls of the basket cutouts are already
waorn or notched, the side legs of the liner will not have full support and can fracture. In
addition, these types of liners require additional axial room to accommodate the axaal fioat the

liner has relative to the basket housing. The axial movement of the liner relative to the basket
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housing 1s limited by the bottom most friction disc placed atop a center clutch flange. In some
clutch designs the basket cutouts 1nto which the hiners fit to are significantly below the underside
of the bottom most triction disc. This results in the hiner being able to tloat upward untd it
contacts the underside of the bottom most friction disc 1n a clutch pack. In some cases a spacer
is required to space the engine cover out further than oniginally spaced to accommodate said liner
axial movement.

{0012 Torgue loads can be applied and reversed rapidly due to shock loads imparted on the
drive train of the vehicle. These shock loads are caused by rapid acceleration or deceleration of
the motor driving the clutch, or from events causing sudden stoppage of the drive train such as
landing from a jump at high speeds. The shock loads impart an impact load to each component
rotationally coupled within a clutch assembly. As mating features between parts within the
chutch wear the relative movement between parts increase thus further amplifving the mmpact
icads transmitted between parts from shock loads. Specifically wear of a basket housing where
friction discs couple rotationally to 1t can also result in clutch noise and as the user re-engages
the clutch through the disengagement mechanism.

{0013 Therefore a need exists tor a cluich basket housing which provides serviceable
contact surfaces or coupling features between the basket housing and corresponding coupling
teatures of a friction discs while eliminating the drawbacks of the prior art liner systems.

{001 4] It 15 therefore an object of the present mvention to provide an improved clutch basket
assembly to minimized wear trom contact with friction discs while also improving the
engagement and disengagement characteristics {clutch lever feel and/or modulation) the rider
experiences when using the clutch lever to manually engage and disengage the cluich.

SUMMARY OF THE DISCLOSURE

-6 -
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{601 5] The purpose of the Summary i1s to enable the public, and especially the scientists,
engineers, and practitioners in the art who are not familiar with patent or legal terms or
phraseology, o determine quickly from a cursory mspection, the nature and essence of the
technical disclosure of the application. The Summary 1s neither intended to detfine the inventive
concept(s) of the application, which i1s measured by the claims, nor is it intended to be himiting as
to the scope of the inventive concept(s} in any way.

{3016] The disclosed technology 1s a cluich basket assembly including an improved wear
resistance and replaceability. This basket assembly is designed to work 1n a clutch, such as those
that are used 1n motorcyeies. These types of clutches have a cluich basket, a clutch pack, a
center clutch, and a pressure plate. The clutch basket being coupled to an mnput and the center
clutch bemng coupled to an output. When the cluich pack 1s compressed, the clutch basket and
center clutch become rotationally coupled. The clutch pack 1s compressed by the pressure plaie;
the pressure plate provides a compressive force via a spring mechanism or through a
centrifugally actuated mechanism.

{0017 The clutch pack 18 made up of two types of plates

driving plates and driven plates.
Driving plates are commonly referred to as triction discs and are coupled rotationally to a cluich
basket. Driven plates are commonly referred t¢ as separator plates and are coupled rotationally
to the center clutch. Optionally, the driving plates can be formed without friction material and
the friction material can be attached to the driven plates. The clutch basket has fingers and slots
between the fingers. The clutch basket 1s operatively attached to the motorcyclie motor. The
clutch hub 1s operatively attached to the motorcycle transmission, and eventually to one or more
wheels. The clutch system includes a clutch disengagement system consisting of a clutch lever

mechanically coupled to the pressure plate such that when the clutch lever 15 actuated, the
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pressure plate’s compressive torce on the clutch pack 1s removed, disconnecting the rotational
coupling between the clutch imput and clutch output.

{0018 The disclosed clutch basket assembly 1s made up of a generally round structure
including features for locating and attaching wear liners or drive members to the clutch basket
body such that the liners or drive members are non-moveable, or with only small movement
allowed relative to the clutch basket body. Furthermore, the wear hiners or drive members
provide teatures for coupling and accepting torgue loads from friction discs, also known as
driving plates or discs, within a clutch pack; in turn the wear liners or drive members wiil
transmit the torque loads from the friction discs to the clutch basket body. The wear liners are
generally cyhindrically shaped at one end with a substantial portion of the wear hiner having a
semit-circular cross-section continuing to the opposite end of the wear hiner where the wear liner
will provide features tor securing the wear liner 1o the basket body. The wear hiners are referred
to as pins throughout this document.

{6019] Ovptionally, cylindrical shaped wear hliners (pins) slide or press into recesses along the
vertical walls of a basket while one end of the drive members can be located or even clamped 1o
place using a driven gear. Alternatively a plate or sertes of plates can be used to hold the wear
liner head into its respective recess within the basket body. The head of a wear liner contains a
flat mterrupting the cyhindrical profile of its head. The basket body has corresponding feature
that couple to the wear liner head locating the wear hiner head such that it cannot rotate about the
wear liner center of axis.

{0020 What is further disciosed 1s an improved clutch system having a series of removable
pins configured for engagement with the friction tabs of a friction disc of a clutch basket

assembly. The removability of the pins provides facilitates the remowval of the pins when the pins
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have worn through use of the clutch. The clutch system having a generally cylindrical clutch
basket comprising a sidewall, a closed first end and an open second end. A plurality of
removable pins are atitached to or positioned on the sidewall. A plurality of friction discs are
positioned 1n the clutch basket. The friction discs have a plurality of positioning tabs extending
out from a periphery of each of the friction discs. The positioning tabs are configured for
engagement with at least one adjacent removable pin that 1s removably attached to the sidewall.
The sidewall can be a continuous structure, configured in multiple separate sections, and/or can
inciude openings that span the width of the sidewall.

{6021] In a preferred embodiment each of the positioning tabs of the friction discs 1s
configured for engagement with a single pin. The single pin 1s configured to engage with a
depression in the friction tab. In a preferred embodiment the side wall has a plurality of
depressions. A removable pin 18 removably posttioned within each depression to provide a liner
of each depression. The positioning tabs of the friction discs are configured to match a profile of
the depression. The positioning tabs are each positioned within one of the depressions such that
the engagement of the positioning tabs with the pins causes the friction disc to rotate with the
rotation of the clutch basket.

{0221 In a further preferred embodiment the side wall has a plurality of depressions,
wherein a single removable pin 1s posttioned within each of the depressions. A surface of the pin
1s configured for engagement with a posttioning tab of the driven disc. The surface of the pin
extends beyond an inner surface of the side wall of the clutch basket. In this embodiment the pin
protrudes beyvond the side wall and is engaged with a depression of the positioning tab of the

friction disc such that the friction disc and clutch basket rotate together.
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{06023] The removable pins can be configured to attach to the clutch basket by a variety of
mechanisms. The removable pins can be configured to attach by threaded connection to the
cltutch basket. This includes by a female threaded opening in the cluich basket that threadingly
mates with a male threaded post at the end of a pin. Alternatively the clutch basket can include a
threaded post contigured to mate with a female threaded opening of a pin. The pins can be
configured o be positioned 1nto or onto the side wall of the clutch basket erther from a first end
{closed bottom) or second end (open top) of the clutch basket. In a preferred alternate
embodiment the side wall has a plurality of pin dowels on an interior surface of the side wall. In
this embodiment the pins are configured as a sleeve with an open lower end configured to shide
over a pin dowel. In a preferred embodiment an upper end of each pin 18 open allowing for an
end of the pin dowel to protrude through the opening. A clip secures the pimn on the pin dowel to
prevent axial movement of the pin. In a preferred embodiment the clip 1s a retaining ring.

100241 In an alternate preferred embodiment the clutch basket utilizes two opposing
removable pins attached to the sidewall or positioned on the sidewall to engage each of the
positioning tabs on opposing sides of each of the positioning tabs. In 3 preferred embodiment
cach of the removable pins has a generally tiat side. Each of the positioning tabs has one or more
ceneraily flat sides configured to match the generally fiat side of each of the removabile pin that
engages the tab.

{0025] In a preferred embodiment the side wall has a plurality of depressions. Preferably the
depressions are configured generally in the shape of a profile of the positioning tabs. Ina
preferred embodiment the depressions have two opposing side walls. Each of the opposing side
walls has a channel configured for insertion of a removable pin. In a preferred embodiment the

channel has a tab at a {irst end of the channel The tab is configured to prevent axial movement

-~ 1} ~
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of a pin installed in the channel. In a turther preferred embodiment the channel has a slot
positioned at a first end of the channel. The slot 18 configured 1o receive a tab at a first or upper
end of each removable pin. Positioning of the tab into the slot prevents axial movement of the
pin in the siot. In a further preferred embodiment the clutch system has a positioning plate
configured for retaiming each of the pins n its respective slot. The positioning plate generally has
an equivalent diameter as a friction disc

(3026] Still other features and advantages of the presently disclosed and claimed inventive
concept{s} will become readily apparent to those skilied in this art from the following detailed
description describing preferred embodiments of the inventive concept(s), simply by way of
illustration of the best mode contemplated by carrving out the mventive concept(s). As will be
realized, the 1nventive concept(s) 1s capable ot modilication 11 various obvious respects all
without departing from the inventive concepl{s}. Accordingly, the drawmngs and description of
the preferred embodiments are to be regarded as illustrative in nature, and not as restrictive in

nature.

BRIEF DESCRIPTION OF THE DRAWINGS
{30271 Figure la 15 an exploded view of a standard prior art clutch.
{(028] Figure 1b 15 a section view of the prior art clutch shown in Figure 1.
10029 Figure 2a 18 an 1sometric view of an H450 prior art clutch basket assembly.
{0030 Figure 2Zb 1s an exploded view of a standard prior art clutch incorporating the cluich
basket assembly of Figure 2a.
10031 Figure 2¢ 18 a section view of the prior art clutch show wn Figure 2a.

{6032]  Figure 4.1 depicts a perspective view of a clutch basket and friction disc assembly.

~ 11 ~



WO 2021/092077 PCT/US2020/058963

{0033] Figure 4.2 depicts a sectional view of the clutch basket and friction disc assembly
depicted i Figure 4.1,

10034} Figure 4.3 depicts an exploded perspective of the clutch basket and friction disc
assembly depicted in Figure 4.1 relative to external clutch parts.

{0035] Figure 4 4 depicts a perspective view of the pin depicted in Figure 4.1

{3036] Figure 4.5 depicts a perspective detailed view of the interior side wall of the clutch
basket depicted n Figure 4.1

{00371 Figure 5.1 depicts a perspective view of a clutch basket and friction disc assembly.
{3038] Figure 5.2 depicts a sectional view of the clutch basket and friction disc assembly
depicted m Figure 5.1,

{0039 Figure 5.3 depicts an exploded perspective of the clutch basket and friction disc
assembly depicted 1n Figure 5 relative to external clutch parts.

{00401 Figure 5.4 depicts a perspective view of the pin depicted in Figure 5.1

{0041 ] Figure 5.5 depicts a perspective detailed view of the interior side wall of the cluich
basket depicted in Figure S.1.

100421 Figure 6.1 depicts a perspective view of a clutch basket and friction disc assembly
{043} Figure 0.2 depicts a sectional view of the clutch basket and friction disc assembly
depicted in Figure 6.1,

{3044] Figure 6.3 depicts an exploded perspective of the clutch basket and {riction disc
assembly depicted 1o Figure 6 relative to external clutch parts.

10045} Figure 6.4 depicts a perspective view of the pin depicted in Figure 6.1

{3046} Figure 6.5 depicts a perspective detatled view of the imterior side wall of the clutch

basket depicted i Figure 6.1,
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{06047] Figure 7.1 depicts a perspective view of a clutch basket and friction disc assembly.
{30438] Figure 7.2 depicts a sectional view of the clutch basket and fniction disc assembly
depicted n Figure 7.1,

{(3049] Figure 7.3 depicts an expioded perspective of the clutch basket and friction disc
assembly depicted 1n Figure 7.1 relative to external cluich parts.

{B050] Figure 7.4 depicts a perspective view of the pin depicied 1 Figure 7.1

{HIRE Y Figure 7.5 depicts a perspective detatied view of the intertor stde wall of the clutch
basket depicted 1n Figure 7.1

{6052] Figure 8.1 depicts a perspective view of a clutch basket and friction disc assembly.
{B053] Figure 8.2 depicts a sectional view of the clutch basket and fniction disc assembly
depicted n Figure 8.1,

{3054 Figure & 3 depicts an exploded perspective of the cluich basket and friction disc
assembly depicted in Figure 8.1 relative to external clutch parts.

{0055] Figure 8.4 depicts a perspective view of the pin depicted i Figure 8.1

{0056] Figure 8.5 depicts a perspective detailed view of the interior side wall of the clutch

basket depicted 1n Figure 8 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{0057} While the presently disciosed imventive concept(s) is susceptible of various
modifications and alternative constructions, certain illustrated embodiments thereof have been
shown in the drawings and will be described below 1n detail. It should be understood, however,
that there 18 no intention to imt the iventive concept(s) to the specitic form disclosed, but, on

the contrary, the presently disclosed and claimed inventive concept(s} is to cover all
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modifications, alternative constructions, and equivalents falling within the spirit and scope of the
inventive concept{s) as defined 1n the claims.

LHIRYY Clutch baskets or basket assemblies are well known in the art and are typified by
those used in clutches found in motorcycles and ATV s produced by Honda, KTM, Yamaha,
Kawasaki and Suzuk: among others.

{3059] A clutch basket 1s used within a typical clutch system comprised of a clutch input
such as a clutch basket, a clutch cutput such as a clutch hub, a pressure plate and one or more
disks making up a clutch pack and disposed between the clutch mput and clutch output. When
the clutch pack is compressed, the clutch mput and clutch output become rotationally coupled.
Such clutch systems typically include a clutch disengagement system consisting of a cluich lever
mechanically coupled to the pressure plate such that when the clutch lever 1s actuated, the
pressure plate’s compressive torce on the clutch pack 15 removed, disconnecting the rotational
coupling between the clutch input and clutch output. Clutch disengagement systems typically
couple the clutch lever to the pressure plate mechanically through a hvdraulic actuation system
or a cable actuation system.

10060 The present mvention provides for a novel, improved cluich basket assembly utilizing
wear liners or drive members attached, located into or onto features of the basket body to provide
coupling between at least one friction disc and said basket such that said separator triction disc
can transmit torque loads through said drive member to said basket. Multiple embodiments are
disclosed.

10061 Figure 1a 1s an exploded view of a prior art clutch. The configuration of the clutch
basket assembly 108, clutch hub thrust washer 107, clutch hub 106, transmission input shaft 112,

clutch hub nut 105, throw-out 104, throw-out rod 111, fniction disc 116, separator plate 115,

-~ 14 -
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pressure plate 103, standard springs 102 and spring bolts 101 are typical of most modemn
motoreyele clutches, this structure 1s commonly emploved 10 many types of power transmission
devices. Clutch pack 120 15 comprised of friction disks 116 and separator plates 115, The clutch
basket assembly 108 contains slots 109 which recetve the friction disc tabs 117 and thus
coupling the clutch basket assembly 108 and friction disks 116 rotationally. The clutch hub 106
contains a profiled ring 110 which provides rotational coupling to the teeth 113 of the separator
plates 115. The clutch assembly 108 1s typically coupled rotationally to a power tnput source
such as an engine and the clutch hub 106 1s typically coupled rotationally to an cutput such as a
transmission through a transmission input shaft 112, In another embodiment the clutch basket
assembly 108 15 coupled rotationally to an output and the clutch bub 106 1s coupled rotationally
to a power wput. Typically the cluich basket assembly 108 contains an opening in the center for
recetving a transmission mput shaft 112; the clutch basket assembly 108 1s configured with a
bearing between the clutch basket assembly 108 and the transmission input shaft so that the
chutch basket assembly 108 can rotate independently of the transmission input shatt with
minimal friction. Typically a clutch hub thrust washer 107 1s disposed between a clutch hub 106
and the clutch basket assembly 108, A clutch hub nut 105 secures the clutch hub 106 against the
clutch hub thrust washer 107 which in turn 1s secured against a shoulder (not shown) on the
transmission input shaft 112, The clutch hub 1s typically rotationally coupled to the transmission
input shatt 112 via a suitable spline.

{3062] Figure 1b 15 a section view of the prior art clutch shown m Figure 1. As best seen n
Figure 2, the clutch pack 120 1s comprised of eight friction disks 116 and seven separator piates
115, The clutch pack 120 establishes the distance between the pressure plate flange face 202 and

clutch hub flange face 205 The standard springs 102 act on the pressure plate 103 to compress

-~ 15
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the clutch pack 120 forcing the adjacent surfaces of the {riction disks 116 and separator plates
115 to become coupled rotationally and 1o turn couphing the basket 108 and cluich hub 106
rotationally. The throw-out 104 1s coupled to a throw~out rod 111, The throw-out rod 111 15
coupled to a clutch disengagement system {(not shown). The clutch disengagement system (not
shown) 1s operable to selectively position the throw-out rod 111 and throw-out 104 for the
purpose of pushing the pressure plate 103 away from the clutch pack 120 to disengage the clutch.
Alternatively, the clutch disengagement system {(not shown} 1s operable to selectively position
the throw-out rod 111 and throw-out 104 for the purpose of returning the pressure plate 103 into
contact with the clutch pack 120 to engage the clutch. In another embodiment the clutch pack
120 15 comprised of nine friction disks 116 and eight separator plates 115, In the preferred
embodiment the cluich pack 120 1s comprised of etght 3-mullimeter thick friction disks 116 and
seven 1.6-millimeter separator plates 113 resulting n the clutch pack 120 being approximately
35 . Z2-muilimeters tall. In other prior art the clutch pack 120 is less than 35-mullmeters tall and is
comprised of eight friction disks and seven separator plates that are less than 1.6-millimeters
thick. In yet other prior art, the clutch pack 120 1s taller than 35.2 millimeters and 18 comprised
of nine triction disks which are approximately 4-millimeters thick and etght separator plates
which are approximately 2-millimeters thick.

10063 Figure 2a 1s an 1sometric view of the clutch basket assembly 108 and a friction disc
117 showing the rotational coupling between the basket assembly 108 external tabs of the
friction disc 117,

10064 Figure 2b 1s an exploded isometric view of the basket assembly 108 and friction disc
117. Figure 2B shows the basket housing 201, driven gear 202, cushions 205, backing plate 206,

rivets 204, spacer 207 and starter gear 203, In some screws are used place of the nivets 204

-~ 16 ~
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{6065] Figure 2¢ 15 a section view of the basket assembly 108 and friction disc 117 where the
{riction disc 18 shown mndexed and positioned inside of the basket housing 201 into the basket
assembly 108, In figure 2C the basket assembly 108 15 shown 1n its assembled state providing
detail tor how the various components of the basket assembly 108 relate to on ancother. The
starter gear 203 1s pressed into a corresponding inner bore of the basket housing 201 with the
spacer 207 located between the basket housing 201 and starter gear 203, In some embodiements
the spacer 207 15 onutted and the starter gear 203 can directly contact the basket housing 201 1o
the area the spacer 207 1s shown occupying. The cushions 205 are placed over boss features of
the basket body 201 within holes of the driven gear 202, The driven gear 202 1s shown
contacting the underside of the basket body 201 making visible a gap between the backing plate
206 and driven gear 202, The backing plate 206 15 attixed to the basket body 201 with rivets
204, The gap between the driven gear 202 and backing plate 206 signifies that the driven gear
202 can move axially relative to the basket body 201 which allows the driven gear 202 to rotate
radially relative to the center of axas of the basket body 201 compressing the cushions 205
against their respective mating features protruding from the basket body 201, When engine (not
shown) accelerates the driven gear 202 in a 1* direction the cushions 205 absorb the acceleration
loading from the engine. Conversely, when ioads are applied in a second direction trom the
clutch output back through the clutch assembly the cushions 205 dampen these loading
conditions to protect the couphing features between mating clutch parts including the tabs of the
friction disc 117 and corresponding cutouts of the basket body 201 along with protecting the

engine connected through the driven gear 202
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7.1 through 7.5 depict an alternate preferred embodiment of a clutch basket
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through which an end of the pin dowel 15 configured to protrude. A clip, such as a snap ring, or
other retaiming mechanism 1s configured to retain the pin axaally onto the pin dowel.

1060721 The friction disc 712 has twelve posttioning tabs 714 that are configured with a
depression 716 in each tab. The depression is configured to maich the external shape of the pinto
provide engagement between the tab within the depression and the exterior of the pin. Each
depicted pin 15 configured o be positioned on the pin dowel by sliding onto the pin dowel from
the {op open end or second end of the clutch basket toward the closed end or first end of the
clutch basket.

{6073] Figures 8.1 through 8.5 depict a further preferred embodiment of a clutch basket and
friction disc assembly 800 utihzing twenty four pins positioned on the side wall of the clutch
basket. The clutch basket 802 sidewall 804 has a series of depressions or 1indentations 805
configured for retaining a friction tab 822 of a friction disc 820, The depressions in the side wall
have opposing slots 826 into which opposing pins 810, 812 forming a pair of opposing pins are
positioned. Each pin has a head 815 and a body 814. The head 815 of each pin 15 configured as a
tab 815 mn the depicted embodiment. Each of the opposing slots has a tab retaining slot 816
extending generally perpendicular trom the opposing slot into the sidewall of the clutch basket.
Fach tab retaining slot 1s configured to retain the tab of the pin head to prevent axial movement
of the pin in the clutch basket. When each pin 1s positioned 1n the clutch basket, the tab of each
pin head 1s positioned 1nto the second slot to prevent axaal movement of each pin in the clutch
basket. Each pin body has a {lat side 818 that 1s configured for engagement with a tlat side of
each tab of the friction disc 822,

{0074] While certain preferred embodiments are shown 1n the figures and described in this

disclosure, it 18 to be distinctly understood that the presently disclosed mnventive concept(s) 15 not
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limited thereto but mav be variously embodied to practice within the scope of the following
claims. From the foregoing description, it will be apparent that various changes may be made

without departing from the spirit and scope of the disclosure as defined by the following claims.
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Claims

1. A clutch system, said clutch systern comprising:

a generally cylindrical clutch basket comprising a sidewall, a closed first end and an open second
end;

a plurality of removable pins attached to said sidewall,

a plurality of frictions disks mounted 1n said clutch basket, said friction disks comprising a
plurality of posttioning tabs extending out from a periphery of each of said friction disks;
wherein said positioning tabs are configured for engagement with at least one adjacent
removable pin removably attached to said sidewall.

2. The clutch system of claim 1, wherein each of said positioning tabs 1s configured for
engagement with a single removable pin

3. The cluich system of claum 2, wherein said side wall comprises a plurality of depressions,
wherein satd removable pins are removably positioned within said depressions 1o provide a hiner
of said depressions, wherein said positioning tabs are configured to match a profile of said
depression, wherein said positioning tabs are each positioned within one of said depressions.

4. The chutch system of claim 2, wheretn said side wall comprises a plurality of depressions,
wherein said removabie pins are each positioned within a separate depression, wherein a surface
of said pin configured for engagement with said positioning tabs of said driven disc extends
beyvond an inner surface of said side wall.

5. The clutch system of claum 4 wheretn each of said positioning tabs comprises a depresston
configured to match a profile of each of said removable tabs.

6. The clutch system of claim 2 wherein each of said pins 1s configured to attach to said clutch

basked by threaded engagement.
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7. The clutch system of claim Z wherein said side wall comprises a plurality of pin dowels on an
interior surface of said stde wall, wherein said each of said pins comprises a sleeve configured to
sliide over one of said plurality of pin dowels.

&. The clutch system of claim 2 wherein each of said sleeves is removably attached to one of said
plurality of pin dowels by a clip.

9. The clutch system of claim 1, wherein said cluich basket comprises a plurality of pins
arranged 1 opposing patrs of pins, wheretn each of said positioning tabs 18 configured for
engagement with an opposing pair of removable pins removably attached to said side wall of
said clutch basket.

10, The clutch system of claim 9 wherein each of said removable pins comprises a generally tiat
side, wherein each of said posttioning tabs comprises a generally flat side configured to maich a
generally tlat side of each of said removable pins.

t1. The chutch system of claim 9, wherein said side wall comprises a plurality of depressions,
wherein said depressions are generally configured in the shape of one of said locating tabs,
wherein said depressions comprise two opposing side walls, wherein each of said opposing side
walls comprises a chanunel configured for imsertion of one of said removable pins.

1Z. The clutch system of claim 11, wherein said channel comprises a tab at a first end of said
channel, wherein said tab 1s configured to prevent axial movement of a pin installed in said
channel.

13 The cluich system of claim 11, wherewn said channel comprises a slot positioned at a first end
of satd channel wherein said slot is configured to receive a tap positioned on a first end of said
removable pins, wherein said slot and said tab are configured to prevent axial movement of said

removable pin when said tab 1s inserted into said slot.
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14. The clutch system of claim 11, wherein said clutch system comprises a locating plate
configured for retaining said pins in said slots.

15, The clutch system of claim 1, wherein said side wall of said cluich basket is contigured for
attachment of said removable pins by insertion of said removabie pins from said open top of
said clutch basket and sliding each of said pins toward said closed end of said clutch basket.

16. The clutch system of claim 1, wherein said side wall of said clutch basket 1s conligured for
attachment of said removable pins by insertion of said removable pins from said closed end of

said chutch basket and shding each of said pins toward said open top of said clutch basket.
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