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DISC SPROCKETS, DISC SPROCKET SYSTEMS, AND METHODS
FOR ASSEMBLING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Patent Application Serial No.
63/284,442, filed November 30, 2021, and titled DISC SPROCKETS, DISC SPROCKET
SYSTEMS AND METHODS FOR ASSEMBLING THE SAME, the entire disclosure of

which is incorporated herein by reference for all purposes.
TECHNICAL FIELD

The present application relates to disc sprockets, disc sprocket systems, and methods
for assembling the same. More specifically, the present application relates to a sprocket
assembled from multiple disc sprockets coaxially aligned and secured together to provide
a desired axial width for the sprocket. In some embodiments, the sprocket described

herein is a hub-less sprocket.

BACKGROUND

Sprockets can be manufactured using various known methods and technologies. In one
example, the sprocket formed using a die cast method. In such methods, a mold is used
to form the specific shape and dimensions of the sprocket, including the tooth profile for
the sprocket. Die cast processes are economical and capable of forming very precise
tooth profiles. However, as the width of the sprocket being formed increases, it becomes
difficult to eject the sprocket from the mold without creating a drafting angle in the tooth
profile. Avoiding the creation of a drafting angle is an important factor to the performance
of the sprocket, as the existence of a drafting angle will generally lead to a belt tracking
sideways on the sprocket. Accordingly, die cast methods are generally not used in the

manufacture of larger width sprockets.

For the manufacture of larger width sprockets, sand casting techniques may be used. In
such processes, the sprocket is formed without a tooth profile, and then the tooth profile
is created in the “blank” sprocket using various machining techniques. Some examples

of techniques that can be used to create the tooth profile in the “blank” sprocket include
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CNC, tooth shaping, and tooth hobbing. However, these techniques can be expensive,

time consuming, and may lead to less precise tooth profile formation.

In view of the above, a need exists for new manufacturing methods and configurations
for larger width sprockets that improve the easy of manufacturing, do not have limitations

on the width of the sprockets that can be formed, and reduce production costs.

SUMMARY

This Summary is provided to introduce a selection of concepts in a simplified form that
are further described below in the Detailed Description. This Summary, and the foregoing
Background, is not intended to identify key aspects or essential aspects of the claimed
subject matter. Moreover, this Summary is not intended for use as an aid in determining

the scope of the claimed subject matter.

In some embodiments, a multi-disc sprocket is described, the multi-disc sprocket
including at least two disc sprockets, a first end flange, and a second end flange. The at
least two disc sprockets, the first end flange, and the second end flange are coaxially
aligned and the at least two disc sprockets are positioned between the first end flange
and the second end flange. The at least two disc sprockets have an identical outer
diameter and outer diameter tooth profile. The at least two disc sprockets, the first flange
and the second flange each have a plurality of fastener openings spaced about their
circumference, and the fastener openings may be aligned such that a fastener can be
passed therethrough to thereby secure together the at least two disc sprockets, the first
flange and the second flange. In some embodiments, the disc sprockets are stamped
disc sprockets having a relatively small axial width, such as in the range of less than 1/8

inches. The multi-disc sprocket may also have a hub-less construction.

In some embodiments, a hub-less disc sprocket system is described, the hub-less disc
sprocket system including two first disc sprockets and two second disc sprockets. Each
of the two first disc sprockets has a first axial width, and each of the second disc sprockets
has a second axial width, the second axial width being greater than the first axial width.
The first disc sprockets and the second disc sprockets have identical outer diameters
and identical outer diameter tooth profiles. When used to construct a hub-less disc
sprocket, no more than two of the two first disc sprockets and the two second disc

sprockets are coaxially aligned and secured together to form a hub-less disc sprocket.



10

15

20

25

30

WO 2023/102453 PCT/US2022/080709

These and other aspects of the technology described herein will be apparent after
consideration of the Detailed Description and Figures herein. It is to be understood,
however, that the scope of the claimed subject matter shall be determined by the claims
as issued and not by whether given subject matter addresses any or all issues noted in

the Background or includes any features or aspects recited in the Summary.

BRIEF DESCRIPTION OF THE DRAWINGS

Non-limiting and non-exhaustive embodiments of the disclosed technology, including the
preferred embodiment, are described with reference to the following figures, wherein like
reference numerals refer to like parts throughout the various views unless otherwise

specified.

FIG. 1 is a perspective view of a multi-disc sprocket configured in accordance with

various embodiments described herein.

FIG. 2 is a cross-sectional view of a multi-disc sprocket configured in accordance with

various embodiments described herein.

FIG. 3 is a cross-sectional view of a portion of a multi-disc sprocket configured in

accordance with various embodiment described herein.

FIG. 4 is a perspective view of a multi-disc sprocket configured in accordance with

various embodiments described herein.

FIGs. 5A and 5B are cross-sectional views of a first disc and a second disc sprocket of a
hub-less disc sprocket system in accordance with various embodiments described

herein.

FIGs. 6A-6C are cross-sectional views of various configurations of a hub-less disc
sprocket formed from a hub-less disc sprocket system in accordance with various

embodiments described herein.

DETAILED DESCRIPTION

Embodiments are described more fully below with reference to the accompanying
Figures, which form a part hereof and show, by way of illustration, specific exemplary
embodiments. These embodiments are disclosed in sufficient detail to enable those
skilled in the art to practice the invention. However, embodiments may be implemented

in many different forms and should not be construed as being limited to the embodiments
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set forth herein. The following detailed description is, therefore, not to be taken in a

limiting sense.

With reference to FIGs. 1 and 2, a multi-disc sprocket 100 is shown, the multi-disc
sprocket 100 generally including a plurality of individual disc sprockets 110 sandwiched
between and coaxially aligned with a first end flange 120 and a second end flange 130.
A plurality of fasteners 112 extend through the first end flange 120, the plurality of
individual disc sprockets 110, and the second end flange 130 to thereby secure together

these components of the overall multi-disc sprocket 100.

As shown in FIGs. 1 and 2, each disc sprocket 110 has a generally annular shape,
including an inner diameter and an outer diameter. At the outer diameter, each disc
sprocket 110 has a tooth profile, i.e., a series of teeth extending radially outwardly and
located around the entire circumference of the disc sprocket 110. The outer diameter
and outer diameter tooth profile (including the size, shape, spacing and number of teeth)
of each of the disc sprockets 110 is identical such that the disc sprockets 110 can be
aligned to form a plurality of axially aligned teeth 111 that extend the axial width of the

sprocket 100.

Each of the disc sprockets 110 also includes a plurality of fastener openings spaced
circumferentially around the disc sprocket 110. The number, spacing and size of these
fastener openings can be identical in each disc sprocket 110 such that the fastener
openings in each disc sprocket 110 can be axially aligned. When aligned, a fastener 112
can be extended through the fastener openings in each disc sprocket 110 to thereby
secure the disc sprockets 110 together. The first end flange 120 and the second end
flange 130 can also include fastener openings that may be aligned with the fastener
openings in the disc sprockets 110 such that the fasteners 112 can also extend through
the first end flange 120 and the second end flange 130 and thus secure the first end
flange 120 and the second end flange 130 with the disc sprockets 110. In some
embodiments, the fastener openings are formed in the disc sprockets 110 and end
flanges 120, 130 after the disc sprockets and end flanges have been stacked together
and the tooth profiles of each disc sprocket have been aligned. This can help to ensure
that the fastener openings in each component of the sprocket 100 are aligned so as to

form an axially straight opening through the width of the sprocket 100, and ensure that
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the fastener openings are formed in a location that helps to further ensure the tooth profile

of the disc sprockets 110 remains aligned.

Each disc sprocket 110 includes an inner diameter, though the dimensions of the inner
diameter may vary between each disc sprocket 110. As shown in FIGs. 1 and 2, a first
grouping of disc sprockets 110 located proximate the first end flange 120 have a first
inner diameter, while a second grouping of disc sprockets 110 located proximate the
second end flange 130 have a second inner diameter that is smaller than the first inner
diameter. This configuration creates a shelf or lip approximately midway along the inner
axial passage of the multi-disc sprocket 100 as defined by the inner diameters of the disc
sprockets 110. As described in greater detail below with respect to FIG. 3, this
configuration is provided such that the inner axial passage may be further shaped such

that a bushing may be received within the inner axial passage.

In some embodiments, each disc sprocket 110 is formed by stamping the disc sprocket
110 out of, e.g., a sheet of metal or other material used for the material of the disc
sprocket 110. For example, if the disc sprockets 110 are to be made of aluminum or iron,
a sheet of aluminum or iron having the same width as the desired width of the disc
sprockets can be provided, and then a plurality of disc sprockets can be stamped out of
the sheet of aluminum or iron using a stamp having the desired shape and dimensions
of the disc sprockets 110. This stamping technique for the formation of disc sprockets
110 is a fast, efficient and cost-effective method for forming a plurality of disc sprockets
110.

The specific dimensions of the disc sprockets 110, including the inner diameter, the outer
diameter, and the width, are generally not limited. Similarly, the specific tooth profile
used (including size, shape, spacing and number of teeth) is generally not limited. All of
the parameters can be adjusted based on the specific end use application of the sprocket
100. In some embodiments, however, the axial width of each disc sprocket 110 is
relatively small such that relatively thin disc sprockets are provided. In some
embodiments, the axial width of each disc sprocket 110 is less than 1/4 inches, such as
less than 1/8 inches. In some embodiments, the axial width of each disc sprocket 110 is
about 3/32 inches.

The specific number of disc sprockets 110 used in sprocket 100 is also generally not

limited. The specific number of disc sprockets 110 used in sprocket 100 will generally
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depend on the desired final axial width of the sprocket 100, with more disc sprockets 110
being used to accomplish larger width sprockets 100. In some embodiments, the number
of disc sprockets 110 included in sprocket 100 is greater than 10, greater than 20, greater

than 30, greater than 40 or greater than 50.

The first end flange 120 and second end flange 130 generally serve as end caps to the
sprocket 100 and which sandwich together the plurality of disc sprockets 110 located
therebetween. Like disc sprockets 110, the first end flange 120 and the second end
flange 130 each have a generally annular shape. As best shown in FIG. 2, the first end
flange 120 and second end flange may have an outer diameter that is equal to or greater
than the outer diameter of the disc sprockets 110. In some embodiments, the outer
diameter of the first end flange 120 and the second end flange 130 may be identical. The
axial thickness of the first end flange 120 and second end flange 130 is not limited, though
in some embodiments, the axial thickness of the flanges 120, 130 may be larger than the

axial thickness of the disc sprockets 110.

As also shown in FIG. 2, the inner diameter of the first end flange 120 is generally similar
or identical to the inner diameter of the disc sprockets 110 located closest to the first end
flange 120. Similarly, the inner diameter of the second end flange 130 is similar or
identical to the inner diameter of the disc sprockets 110 located closest to the second
end flange 130. In this configuration, the inner diameter of the first end flange 120 will

be larger than the inner diameter of the second end flange 130.

The specific type of fasteners 112 used to secure the components of the sprocket 100
(i.e., first end flange 120, disc sprockets 110, and second end flange 130) is generally
not limited. Exemplary fastener types suitable for use in the embodiments described
herein include, but are not limited to, bolts, screws, and rivets. In some embodiments,
threaded bolts are used. In such embodiments, the threaded bolts include a head at one
end, the diameter of the head being larger than the fastener openings. The threaded
bolts are also longer than the axial width of the sprocket 100 such that an end of the
threaded bolt opposite the head extends out of the sprocket 100. A nut can then be
threaded on the end of the threaded bolt to thereby tighten and secure together the
components of the sprocket 100. Regardless of the specific type of fastener used, any

number of fasteners can be used to secure together the components of the sprocket 100.
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With reference to FIGs. 2 and 3, the sprocket 100 may further include one or more dwell
pins 300. Dwell pins 300 can generally be used to, for example, further ensure that the
tooth profiles of the disc sprockets 110 are and remain aligned. Dwell pins 300 generally
extend all the way through each of the disc sprockets 110, such as through the use of
aligned dwell pin openings formed in the disc sprockets 110, and extend at least partially
into the first end flange 120 and the second end flange 130. As shown in FIG. 3, both
first end flange 120 and second end flange 130 include a recess on their interior side,
these recesses being aligned with the dwell pin openings in the disc sprockets 110 such
that the dwell pins may extend at least partially into the first end flange 120 and second
end flange 130. Any number of dwell pins can be used in the embodiments described

herein. In some embodiments, shoulder bolts are used instead of dwell pins.

The interior passage of the sprocket 100 can be configured to receive a bushing therein.
The bushing is generally used to secure the sprocket 100 to a rotating shaft. Any type of
bushing can be used, and the shape and dimensions of the interior passage can be
adjusted to accommodate any suitable type of bushing. In some embodiments, the
bushing disposed in the interior passage of the sprocket 100 is a taper lock bushing. With
reference to FIGs. 2 and 3, an embodiment where the interior passage is machined to
receive a taper lock bushing is shown. In FIG. 2, and as described previously, a first
portion of the disc sprockets 110 have a first inner diameter and a second portion of the
disc sprockets 110 have a second inner diameter that is less than the first inner diameter
to thereby create a shelf or lip midway through the interior passage. In FIG. 3, the interior
passage has been machined to create a gradually narrowing section of the interior
passage from shelf/lip to the axial of the end of sprocket 100 having the smaller diameter.
This tapering portion of the interior passage is thus configured to receive a taper lock
bushing therein. While related to a different sprocket embodiment described in more
detail below, FIGs. 5A-6C illustrate a taper lock bushing disposed in a tapering section

of an interior passage of a sprocket.

The multi-disc sprocket 100 illustrated in FIGs. 1-3 and described previously is generally
a hub-less multi-disc sprocket. In other words, the sprocket 100 is connected or secured
to a shaft via a bushing as described previously. This is contrast to some sprocket
configurations which require the sprocket to be connected or secured to a hub, the hub
to be secured or connected to a bushing, and the bushing to be secured or connected to
the shaft.
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With reference now to FIG. 4, in some embodiments, the multi-disc sprocket 100
described herein may further include a center flange 400. Center flanges can be used to
help prevent belt tracking. More specifically, the center flange incorporated into the
sprocket engages with a recess or channel formed in the belt to thereby prevent lateral

movement of the belt.

A center flange 400 may be incorporated into the sprocket 100 by disposing the center
flange between two adjacent disc sprockets 110 of the plurality of disc sprockets 110
used to make up most of the width of the sprocket 100. The center flange 400 has an
annular shape with an outer diameter and an inner diameter. The inner diameter will
generally be size to be similar or identical to the inner diameter of the disc sprockets 110
between which the center flange 400 is disposed. The outer diameter of the center flange
400 is generally similar or identical to the outer diameter of the disc sprockets 110
between which the center flange 400 is disposed, though the outer diameter of the center
flange 400 generally does not include a tooth profile. As shown in FIG. 4, the outer
diameter of the center flange 400 is generally planar. In some embodiments, the cross-
sectional shape of the outer diameter edge of the center flange may be shaped or sized

to correspond to the channel or groove formed in the belt.

The specific location of the center flange 400 within the sprocket 100 is generally not
limited, though in some embodiments, the center flange 400 will be located at

approximately the middle of the width of the sprocket 100.

As described in greater detail previously, the center flange 400 may include one or more
fastener openings that align with fastener openings in the disc sprockets 110 and end
flanges 120, 130 such that a fastener can extend through the disc sprockets 110, the end
flanges 120, 130, and the center flange 400 to thereby secure together all of the

components of the sprocket 100.

With reference now to FIGs. 5A-6C, another embodiment of a disc sprocket system is
illustrated. The disc sprocket system shown in FIGs. 5A-6C generally includes two disc
sprockets of differing widths used in various combinations in order to create a hub-less
sprocket of varying width. As shown in FIGs. 5A and 5B, the system may generally
include a first disc sprocket 500A having a first axial width and a second disc sprocket
500B having a second axial width, the axial width of the second disc sprocket 500B being

larger than the axial width of the first disc sprocket 500A. In some embodiments, the disc
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sprocket system includes two first disc sprockets 500A and two second disc sprockets
500B such that various combinations of these four component pieces can be used to
create a hub-less sprocket of varying widths. In some embodiments, the hub-less disc
sprocket formed from the disc sprocket system includes only one of the first disc
sprockets 500A, such that the hub-less sprocket formed from the disc sprocket system
is essentially as shown in FIG. 5A. In some embodiments, the hub-less disc sprocket
formed from the disc sprocket system includes only one of the second disc sprockets
500B, such that the hub-less sprocket formed from the disc sprocket system is essentially
as shown in FIG. 5B. FIGs 6A-6C, described in greater detail below, show other

configurations using more than one disc sprocket.

Disc sprockets 500A and 500B, while having differing widths, are otherwise generally
similarly or identically dimensioned in many respects. For example, the outer diameter
of the disc sprocket 500A and disc sprocket 500B may be identical, including having
identical tooth profiles (including tooth shape, size, number and arrangement). With
identical tooth profiles, the first and second sprockets 500A, 500B can be aligned such
that the peaks and valleys of each tooth extend in an axially straight line across the width

of the hub-less sprocket.

The inner diameter of each disc sprocket in the hub-less disc sprocket system (i.e., the
diameter defining the interior passage extending through the disc sprocket) may vary
between individual components, and is generally selected such that the interior passage
can receive a bushing therein. Additionally, the inner diameters of one or more disc
sprockets combined to form a hub-less sprocket can be machined such that the interior
passage is shaped to accommodate a bushing. As shown in FIG. 5A, which may
represent a hub-less sprocket formed from one first disc sprocket 500A, the inner
diameter tapers inwardly from a first side to a second side such that the interior passage
conforms to the shape of a bushing 510 is disposed therein. A similar inwardly tapering
inner diameter is used for the second disc sprocket 500B shown in FIG. 5B (which may
represent a hub-less sprocket formed from one second disc sprocket 500B), though the
interior passage of sprocket 500B also includes a wider inner diameter section at one
side of the sprocket 500B such that a bushing can be inserted into the interior passage
from the wider inner diameter opening. In the case of the second sprocket 500B shown

in FIG. 5B, the interior passage dimensions may initially be similar to the interior passage
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dimensions shown in FIG. 2, and then interior passage can then be machined to create

the desired taper for whatever bushing is to be used with the sprocket.

Referring back to FIG. 5A, in the embodiment where the hub-less sprocket includes only
one of the first disc sprockets 500A, the sprocket may further include an interior passage
extension segment 520. The interior passage extension segment 520 is designed to
ensure that the interior passage of the sprocket is sufficiently long to accommodate a
bushing 510 therein. For example, without the interior passage extension segment 520,
the bushing 510 would be wider than the axial width of the first disc sprocket 500A,
leading to the bushing 510 undesirably extending out of the interior passage when
disposed in the interior passage of the disc sprocket 500A. Accordingly, in some
embodiments, the axial width of the interior passage extension segment 520 is selected
such that the combination of the width of the disc sprocket 500A and the interior passage
extension segment 520 is at least as long as the width of the bushing 510 to be disposed
therein. The interior passage extension segment 520 is further configured to be coaxially
aligned with the disc sprocket 500A and, as shown in FIG. 5A, abuts an axial end of the
disc sprocket 500A.

As shown in FIG. 5A, the dimensions of the inner diameter of the interior passage
extension segment 520 can be designed or machined such that the interior passage
formed from the combination of the interior passage of the interior passage extension
segment 520 and the interior passage of the first disc sprocket 500A has an inwardly

tapering shape configured to receive a bushing 510 therein.

The specific width of the first disc sprocket 500A and the second disc sprocket 500B is
generally not limited, though in some embodiments, the first disc sprocket 500A has a
width of about 1 inch and the second disc sprocket 500B has a width of about 3 inches.
These dimensions allow for the creation of various standard sprocket widths from various

combinations of the first disc sprocket 500A and the second disc sprocket 500B.

With reference now to FIGs. 6A-6C, various combinations of first disc sprockets 500A
and second disc sprockets 500B to create a composite sprocket are shown. In FIG. 6A,
the sprocket 600A is formed from two first disc sprockets 500A. The two first disc
sprockets 500A are coaxially aligned and rotated relative to each other such that the
tooth profiles of each disc sprocket 500A are aligned. The interior passage of the

sprocket 600A formed from the interior passages of the two first disc sprockets 500A is

-10-
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configured and/or machined to form the desired interior passage shape for receiving a
bushing 510 therein. For example, as shown in FIG. 6A, the interior passage of the
combined first disc sprockets 500A forms an inwardly tapering shape configured for
receiving a bushing 510 therein. In embodiments where the width of each first disc
sprocket 500A is about 1 inch, the sprocket formed from two first disc sprockets 500A

shown in FIG. 6A has an axial width of about 2 inches.

In FIG. 6B, the sprocket 600B is formed from one first disc sprocket 500A and one second
disc sprocket 500B. The first and second disc sprockets 500A, 500B are coaxially
aligned and rotated relative to each other such that the tooth profiles of each disc
sprocket 500A, 500B are aligned. The interior passage of the sprocket 600B formed from
the interior passages of the first and second disc sprockets 500A, 500B is configured
and/or machined to form the desired interior passage shape for receiving a bushing 510
therein. For example, as shown in FIG. 6B, the interior passage of the combined first
and second disc sprockets 500A, 500B forms an inwardly tapering shape configured for
receiving a bushing 510 therein. In embodiments where the width of the first disc
sprocket 500A is about 1 inch and the width of the second disc sprocket 500B is about 3
inches, the sprocket formed from first and second disc sprockets 500A, 500B shown in
FIG. 6B has an axial width of about 4 inches. While FIG. 6B shows the second disc
sprocket 500B at the left side of the composite sprocket 600B and the first disc sprocket
500A at the right side of the composite sprocket 600B, it should be appreciated that the

opposite configuration is also possible.

In FIG. 6C, the sprocket 600C is formed from two second disc sprockets 500B. The two
second disc sprockets 500B are coaxially aligned and rotated relative to each other such
that the tooth profiles of each disc sprocket 500B are aligned. The interior passage of
the sprocket 600C formed from the interior passages of the two second disc sprockets
500B is configured and/or machined to form the desired interior passage shape for
receiving a bushing 510 therein. For example, as shown in FIG. 6C, the interior passage
of the combined second disc sprockets 500B forms an inwardly tapering shape
configured for receiving a bushing 510 therein. In embodiments where the width of each
second disc sprocket 500B is about 3 inch, the sprocket formed from two second disc

sprockets 500B shown in FIG. 6C has an axial width of about 6 inches.
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The specific type of bushing 510 used in the above-described embodiments is generally
not limited. In some embodiments, including those illustrated in FIGs. 5A-6C, the bushing

is a taper lock bushing.

As described in greater detail previously with respect to FIGs. 1-3, the disc sprockets
500A, 500B may include a plurality of fastener passages distributed about the
circumference of the sprockets 500A, 500B such that fastener passages in adjacent disc
sprockets can be aligned to form fastener passages extending the entire axial width of
the sprocket. Once aligned, fasteners 601 (e.g., bolts, screws, etc.) can be inserted into

aligned fastener passages to thereby secure together the disc sprockets 500A, 500B.

In some embodiments, the sprocket formed from the disc sprocket system described
herein does not include more than two disc sprockets. Thus, FIGs. 5A-6C show the
permissible permutations for use of no more than two disc sprockets to form the hub-less
sprocket. In such embodiments where no more than two disc sprockets are used to form
the sprocket, the composite sprocket would not use, for example, two first disc sprockets

500A and one second disc sprocket 500B, three first disc sprockets 500A, etc.

The disc sprockets 500A, 500B used in the disc sprocket system described herein can
generally be manufactured using any know and suitable techniques. Because the disc
sprockets 500A, 500B have an axial width generally larger than the axial width used for
the disc sprockets 110 described in previous embodiments, the disc sprockets 500A,
500B may be formed from techniques other than stamping. In some embodiments, the
disc sprockets 500A, 500B are formed using die cast method for form “blanks” and then

using sand casting techniques to form the tooth profiles.

As described previously with respect to the embodiments shown in FIGs. 1-4, the
sprockets formed from the disc sprocket system illustrated in FIGs. 5A-6C generally use
a hub-less design. In other words, the sprocket formed from various combinations of disc
sprockets 500A, 500B is connected or secured to a shaft via a bushing. This is contrast
to some sprocket configurations which require the sprocket to be connected or secured
to a hub, the hub to be secured or connected to a bushing, and the bushing to be secured

or connected to the shaft.

In either of the embodiments shown in FIGs. 1-4 or the embodiments shown in FIGs. 5A-
6C, the individual disc sprockets used to construct the overall sprocket are automatically

set to the compression state. Use of the compression state for the disc sprockets upon
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assembling the overall sprocket can be beneficial, as the majority load-induced stress is

in the tension state.

From the foregoing, it will be appreciated that specific embodiments of the invention have
been described herein for purposes of illustration, but that various modifications may be
made without deviating from the scope of the invention. Accordingly, the invention is not

limited except as by the appended claims.

Although the technology has been described in language that is specific to certain
structures and materials, it is to be understood that the invention defined in the appended
claims is not necessarily limited to the specific structures and materials described.
Rather, the specific aspects are described as forms of implementing the claimed
invention. Because many embodiments of the invention can be practiced without
departing from the spirit and scope of the invention, the invention resides in the claims

hereinafter appended.

Unless otherwise indicated, all number or expressions, such as those expressing
dimensions, physical characteristics, etc., used in the specification (other than the claims)
are understood as modified in all instances by the term "approximately”. Atthe very least,
and not as an attempt to limit the application of the doctrine of equivalents to the claims,
each numerical parameter recited in the specification or claims which is modified by the
term "approximately" should at least be construed in light of the number of recited
significant digits and by applying rounding techniques. Moreover, all ranges disclosed
herein are to be understood to encompass and provide support for claims that recite any
and all sub-ranges or any and all individual values subsumed therein. For example, a
stated range of 1 to 10 should be considered to include and provide support for claims
that recite any and all sub-ranges or individual values that are between and/or inclusive
of the minimum value of 1 and the maximum value of 10; that is, all sub-ranges beginning
with a minimum value of 1 or more and ending with a maximum value of 10 or less (e.g.,
5.510 10, 2.34 to 3.56, and so forth) or any values from 1 to 10 (e.g., 3, 5.8, 9.9994, and
so forth).
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CLAIMS

I[/We claim:

1. A multi-disc sprocket, comprising:
at least two disc sprockets,
wherein each of the at least two disc sprockets has an identical outer
diameter and outer diameter tooth profile, and
wherein each of the at least two disc sprockets has a plurality of fastener
openings spaced about the circumference of the disc sprocket;
a first end flange having a plurality of fastener openings spaced about the
circumference of the first end flange;
a second end flange having a plurality of fastener openings spaced about the
circumference of the second end flange;
a plurality of fasteners securing together the at least two disc sprockets, the first
end flange and the second end flange;
wherein the at least two disc sprockets, the first end flange, and the second end
flange are coaxially aligned;
wherein the at least two disc sprockets are positioned between the first end flange
and the second end flange; and
wherein the fastener openings in each of the at least two disc sprockets, the first
end flange, and the second end flange are axially aligned, and one of the plurality of

fasteners extends through each set of axially-aligned fastener openings.

2. The multi-disc sprocket of claim 1, wherein each of the at least two disc sprockets
has an interior diameter to thereby define an interior passage, and wherein the interior

passage is shaped and sized to receive a bushing therein.

3. The multi-disc sprocket of claim 2, wherein the interior passage is shaped and

sized to receive a taper lock bushing therein.

4. The multi-disc sprocket of claim 1, wherein each of the at least two disc sprockets

is a stamped disc sprocket.
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5. The multi-disc sprocket of claim 1, wherein the axial width of each of the at least

two disc sprockets is less than 1/4 inches, such as less than 1/8 inches.

6. The multi-disc sprocket of claim 5, wherein the axial width of each of the at least

two disc sprockets is about 3/32 inches.

7. The multi-disc sprocket of claim 1, wherein the multi-disc sprocket comprises 10
or more disc sprockets, such as 20 or more disc sprockets, 30 or more disc sprockets,

40 or more disc sprockets, or 50 or more disc sprockets.

8. The multi-disc sprocket of claim 1, wherein the first end flange has an inner
diameter and the second end flange has an inner diameter, the first end flange inner

diameter being larger than the second end flange inner diameter.

9. The multi-disc sprocket of claim 1, further comprising:
a center flange disc, the center flange disc being positioned between the at least

two disc sprockets.

10.  The multi-disc sprocket of claim 1, wherein each of the plurality of fasteners is a
threaded bolts having a head at a first end, the head having a diameter larger than the
diameter of the fastener opening, wherein the length of the threaded bolt is longer than
the axial width of the multi-disc sprocket, and wherein a nut is threaded on the second
end of each of the threaded bolts to thereby secure together the at least two disc

sprockets, the first end flange and the second end flange.

11.  The multi-disc sprocket of claim 1, further comprising at least one dwell pin
extending through each of the at least two disc sprockets and at least partially into the
first end flange and the second flange, the at least one dwell pin being configured to align

the outer diameter tooth profile of all of the at least two disc sprockets.

12. The multi-disc sprocket of claim 1, wherein the multi-disc sprocket is a hub-less

multi-disc sprocket.
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13. A hub-less disc sprocket system, comprising:

two first disc sprockets, each of the first disc sprockets having a first axial width,
and

two second disc sprockets, each of the second disc sprockets having a second
axial width, the second axial width being greater than the first axial width;

wherein the first disc sprocket and the second disc sprocket have identical outer
diameters and identical outer diameter tooth profiles; and

wherein no more than two of the two first disc sprockets and the two second disc

sprockets are coaxially aligned and secured together to form a hub-less disc sprocket.

14. The hub-less disc sprocket system of claim 13, wherein the first axial width is

about 1 inch and the second axial width is about 3 inches.

15.  The hub-less disc sprocket system of claim 13, wherein the only disc sprocket

used in the hub-less disc sprocket is one of the first disc sprockets.

16.  The hub-less disc sprocket system of claim 15, further comprising:
an interior passage extension segment, the interior passage extension segment
being coaxially aligned with the first disc sprocket and abutting an axial end of the first

disc sprocket.

17.  The hub-less disc sprocket system of claim 16, wherein the first disc sprocket and
the interior passage extension segment each have an inner diameter, the inner diameter
of each of the first disc sprocket and the interior passage extension defining an interior
passage extending the width of the hub-less disc sprocket; and

wherein the inner passage is shaped and sized for receiving a bushing therein.

18.  The hub-less disc sprocket system of claim 13, wherein the only disc sprockets

used in the hub-less disc sprocket are the two first disc sprockets.

-16-



WO 2023/102453 PCT/US2022/080709

19.  The hub-less disc sprocket system of claim 18, wherein the each of the first disc
sprockets has an inner diameter, the inner diameter of each of the first disc sprockets
defining an interior passage extending the width of the hub-less disc sprocket; and

wherein the inner passage is shaped and sized for receiving a bushing therein.

20. The hub-less disc sprocket system of claim 13, wherein the only disc sprocket

used in the hub-less disc sprocket is one of the second disc sprockets.
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