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Abstract:

A receiving disk for a segmented pulley transmission is provided. The receiving disk comprises: a
generally circular body having a pulley facing side and a rear side, opposite the pulley facing side; at
least one mating feature located at the pulley facing side of the body, the mating feature being
configured to engage a complimentary mating feature, which is secured to a pulley segment of the
segmented pulley transmission, when the pulley segment is in an engaged region; and at |least one
securing feature located in proximity to the mating feature and configured to secure the
complimentary mating feature, when the complimentary mating feature is engaged with the mating
feature. A segmented pulley transmission comprising the receiving disk is further provided.
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RECEIVING DISK FOR SEGMENTED PULLFEY TRANSMISSION
AND SEGMENTED PULLEY TRANSMISSION INCLUDING THE SAME

Cross-Reference to Related Applications

This application is related to U.S. Provisional Patent Application No. 62/845,376, filed on
May 9, 2019, and titled SEGMENTED PULLEY AND SEGMENTED PULLEY
TRANSMISSION INCLUDING THE SAME, to U.S. Provisional Patent Application No.
62/845,389, filed on May 9, 2019, and titled ACTUATOR SYSTEM AND SEGMENTED
PULLEY TRANSMISSION INCLUDING THE SAME, and to the PCT International
Applications titled the same and filed under Attorney Docket Nos. PT202391WO and
PT202393WO, respectively. This application ¢claims the benefit of U.S. Provisional Patent
Applications No. 62/864,200 filed on June 20, 2019, and titled RECEIVING DISK FOR
SEGMENTED PULLEY TRANSMISSION AND SEGMENTED PULLEY
TRANSMISSION INCLUDING THE SAME, the eatirety of which is incorporated herein by

reference.
Field
[o001] The subject disclosure generally relates to transmissions, and more particularly to

a receiving disk for a segmented pulley transmission and to a segmented pulley transmission

including the same.
Bac und

[0002] Transmissions are well known and can be used to change the ratio between
rotating elements in a power train. Potential applications for transmissions are numerous and
include motor vehicles, human-powered vehicles, maritime craft and heavy machinery, such
as pumps, turbines, mixers, winches, centrifuges and shredders.

[0003] Clutchiess multi-ratio transmissions allow the ratio between rotating elements to
be changed while the transmission is under load. Certain mechanical problems can affect
cluichless multi-ratio transmissions that limit their widespread utilization; specifically, the
ability of such transmissions to function at high speeds or under significant loads effectively
and efficiently in practical applications. In addition, ratcheting, slippage, and tensioning
problems can limit the commercial viability of such transmissions by decreasing their
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reliability, decreasing their efficiency and increasing wear. Accordingly, segmented pulley
iransmissions have been developed to reduce or alleviate at least some of these mechanical
problems.

[0004]  For example, U.S. Patent No. 8,753,236 10 Wong et al. discloses a segmented
pulley transmission, wherein a pulley asserably is mounted on an axle. The pulley assembly
includes a core pulley having a first set of mating features on a peripheral surface thereof and
a pulley segment set that comprises a sumber of pulley segments slidably mounted in the
puﬂc‘y assembly and arranged in a ring concentric with the core pulley. The pulley segments
are individually actuatable into and out of the pulley assembly. The pulley segments have a
second set of mating features on a peripheral surface matching the first set of mating features.
An endless drive member has corresponding mating features on an inside surface for
engaging the first and second sets of mating [eatures of the core pulley and the pulley
segments in an engaging position. Comntact between the endicss drive member and the core
pulley ‘deﬁnes a contact zone. An actuator actuates the pulley segmenis between the
engaging and non-engaging positions when the pulley segments are outside of the contact
zone.

[0005]  U.S. Patent No. 9,816,598 to Wong discloses a key pulley segment tor a
segmented pulley transmission that is either first or last in & pulley segment set to engage an
endless member. The first or last key segment teeth to cugage or disengage the endloss
member, respectively, are shortened or comnpletely u-immed; and the adjacent putley segment
to the key segiment is elongated such that a portion of the tooth profile extends toward the key
segment. The shortened tooth of tceth and elongated adjacent segment together allow for
many pulley segments to be designed as key segments. Completely trimmed eeth may be
engineered 1o create a supporting surface for the endless member on the key segment. The
elongated adjacent segment may have an extending portion which slidably mates with the
supporting surface of the key segment, thereby receiving radial support therefrom. Multple
pulley segments from different pulley scgment sets may be connccted or constructed to move
together in & unified stack. Unified stacks may be moved by way of a camn or roller-cam
system. Chassis-mounted cams engage the rollers outside of the contact zone and, via rolier-
s, individual scgments of a unified stack are moved into or out of engagement. Rollers

may be actuated into and out of engagement with the cams by ¢lectromagnets, fixably
mounted 1n an array.

INCORPORATED BY REFERENCE (RULE 20.6)
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[0006] While the contributions of known segmented pulley transmissions are laudable,
improvements and/or alternatives are gencrally desired. It is therefore an object to provide a
novel receiving disk for a segmented pulley transmission and a novel segmented pulley

transmission including the same.

Summary

[0007] It should be appreciated that this summary is provided to introduce a selection of
concepts in a simplified form that are further described below in the detailed description of
embodiments. This summary is not intended to be used to limit the scope of the claimed
subject matter.

[0008] Accordingly, in one aspect there is provided a receiving disk for a segmented
pulley transmission, the receiving disk comprising: a generally circular body having a pulley
facing side and a rear side, opposite the pulley facing side; at least one mating feature located
at the pulley facing side of the body, the mating feature being configured to engage a
complimentary mating feature associated with a pulley segment of the segmented pulley
transmission, when the pulley segment is in an engaged region; and at least one securing
feature located in proximity to the mating feature and configured to secure the complimentary
mating feature, when the complimentary mating feature is engaged with the mating feature.
[0009] In one or more embodiments, the mating feature may comprise a hole formed in
the body that extends from the pulley facing side to the rear side.

[0010) In one or more embodimenis, the mating feature may define at least one indexing
surface for engaging the complimentary mating feature. The indexing surface may be
configured to contact the complimentary mating feature and align the pulley segment in the
engaged region. The securing feature may be configured to bias the complimentary mating
feature towards the indexing surface to secure the complimentary mating featare. The
securing feature may bias the complimentary mating feature towards the indexing surface in
at least one of a generally radially inward direction and a generally circumferentially forward
direction. The securing feature may comprise at least one biasing member for basing the
pulley segment towards the indexing surface. The biasing member may comprise at least one
of a spring and an elastic member.

[0011]  In one or more embodiments, the securing feature may be integrally formed with
the mating feature.
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[0012] In one or more embodiments, the complimentary mating feature may be integrally
formed on a surface of the pulley segment.

[0013] In one or more embodiments, the complimentary mating feature may be coupled
to the pulley segment. The complimentary mating feature may be located on connecting
structure that is coupled to the pulley segment. The connecting structure may comprisc a
connecting rod that is secured to the pulley segment and the complimentary mating feature
may be a distal tip of the connecting rod.

[0014] In one or more embodiments, the receiving disk may comprise a plurality of the
mating features configured to engage a plurality of the complimentary mating feature
associated with a plurality of the puliey segments of the segmented pulley transmission. The
receiving disk may comprise a plurality of the securing features and each of the securing
features may be located in proximity to a respective one of the mating features in the plurality
of mating features.

[o015] According to another aspect, there is provided a segmented pulley transmission
for rotationally coupling a first rotatable member and a second rotatable member, the
segmented pulley transmission comprising: a first pulley assembly for coupling to the first
rotatable member, the first pulley assembly comprising a first pulley and a second pulley
concentric with the first pulley, the second pulley being a segmenied pulley having a plurality
of pulley segments that are individually moveable between an engaged region and a
disengaged region; a second pullcy assembly for coupling to the second rotatabic member
and spaced apart from the first pulley assembly; an endless member engaging the first pulley
assembly and the second pulley assembly and extending therebetween, to rotationally couple
the first pulley assembly and the second pulley assembly; and a receiving disk as defined in
any of the above paragraphs of this Summary for engaging and securing the plurality of
pulley segments, when the pulley segments are located in the engaged region,

[0016] In one or more embodiment, the segmented pulley transmission may further
comprise an idler pulley engaging the endless member and configured to control slack in the
endless member.

[0017] In one or more embodiment, the segmented pulley transmission may further
comprise an actuator coupled to the plurality of pulley segments and configured to
sequentially move the plurality of pulley segments between the engaged region and the

CA 03141416 2021- 12- 10



WO 2020/252558 PCT/CA2019/051714

disengaged region, to transition the endless member between the first pulley and the second
pulley.

Brief Description of the Drawings

[0018] Embodiments will now be described more fully with reference to the
accompanying drawings, in which:

[0019] FIG. 1 is an axonometric view of a pulley assembly, connecting structure and a
receiving disk for a segmented pulley transmission, showing one pulley segment of the
segmented pulley transmission in a disengaged region and another pulley segment
transitioning between the disengaged region and an engaged region;

[0020] FIG. 2 is an axonometric view of the pulley assembly, the connecting structure
and the receiving disk of FIG. 1, showing the other pulley segment fully transitioned to the
engaged region;

[0021] FIG. 3 is an axenometric view of the pulley assembly, the connecting structure
and the receiving disk of FIG. 2, showing a rear side of the receiving disk;

[0022] FIG. 4 is an enlarged fragmentary view of the receiving disk of FIG. 3, showing
detail A in FIG. 3; and

[0023] FIG. 5 is an axonometric view of the segmented pulley transmission, with a
portion of the external housing and two of the pulley segments omitted.

Detailed Description of Embodiments

[0024] The foregoing summary, as well as the following detailed description of certain
embodiments will be better understood when read in conjunction with the accompanying
drawings. As used herein, an element or feature in the singular and preceded by the word "a"
or "an" should be understood as not necessarily excluding a plural of the elements or features.
Further, references to "one example" or “one embodiment” are not intended to be interpreted
as excluding the existence of additional examples or embodiments that also incorporate the
described elements or features of that one example or one embodiment. Moreover, unless
explicitly stated to the contrary, examples or embodiments "comprising,” "having" or
“including” an clement or feature or a plurality of elements or features having a particular
property may further include additional elements or features not having that particular
property. Also, it will be appreciated that the terms “comprises,” “has” and “includes” mean
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“including but not limited to” and the terms “comprising,” “having” and “including” have
equivalent meanings. _

[0025) As used herein, the term “and/or” can include any and all combinations of one or
more of the associated listed elements or features.

[0026] Tt will be understood that when an clement of feature is referred 1o as being “on,”
“attached” to, “connected” 1o, “coupled” with, “engaged” with, “contacting,” etc. another
elemeut or leature, that elemant or feature can be directly on, attached to, connected to, 7
coupled with, engaged with or contacting the other element or feature or intervening elements
may also be presemt. In contrast, when an element or feature is referred to as being, for
example, “directly on,” “directly attached” to, “directly connected” to, “directly coupled”
with, “directly engaged” with or “directly contacting” another element of feature, there are no
intervening elemcents or features present. Additionally, when an element or feature is referred
to as being “attached” to, “‘connected” to, “coupled™ with, “engaged” with, “contacting,” elc.
another element or feature, it should be understoad as not necessarily exclud{qg further
elements or features being attached to, connected to, couple with, engaged with, contacting,
elc. those same elements or features. For example, in some instances, elements may be
coupled in a one-to-one relationship; in other instances, a single element may be coupled to a
plurality of other elements, or vice versa.

[0027) Tt will be undersiood that spatially relative torms, such as “under,” “below,”
over,” “above,” “upper,” “front,” “back™ and the like, may be used herein for case
of deseribing the relationship of an element or featurc to another alement or feature as
depicted in the figures. The spatially relative terms can however, encompass different
otientations in use or operation in addition to the crientation depicted in the figures,

17 &6

“lower,

[0028] Reference herein to “example” means that one or more feature, structure, element,
companent, characteristic and/or operational step described in connection with the example is
included in at least one embodiment and/or implementation of the subject matier according ta
the sibject disclosure. Thus, the phreses “an example,” “another example,” and similar
language throughout the subject disclosure may, but do not necessarily, rofer to the same
example. Further, the subject matter characterizing auy one example may, bui does not
necessarily, inclnde the subject matter characterizing any other example.

INCORPORATED BY REFERENCE (RULE 20.6)
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[DDZS_I] Reference herein to “configured” denotas an actual state of configuration that
fundamentally ties the element or feature 10 the physical characteristics of the element or
feature preceding the phrase “configured to."

[0030) Unless otherwise indjcated, the terms “first,” “second,” etc. are used herein
merely as labels, and are not intended to impose ordinal, positional, or hierarchical
requirements on the itemns to which these tetms refer. Moreover, reference to a “second” item
does not require or preclude the existence of a lower-numbered item (e.g., 2 “first” item)
and/or a highet-numbered item (e.g., a “third” item).

[003%] A3 used herem, the tepms “approximately” and “about™ represent an amownt closs
to the stated amount that still performs the desired fanction or achieves the desired result.

For example, the terms “approximately” and “about” may refer to an ampunt that is within
engineering tolerances that would be readily appreciated by a person skilled in the art.

[0032]"  FIG. 5 shows a segmented pulley transmission generally identified by refierence
character 110. As will be appreciated, a portion of an extornal housing of the segmented
pulley transmission 110 has been omitted in FIG. 5 to view the interior, as have a pair of
pulley segments and respective connecting structure, as described below. In some
embodimenis, the scpmented pulley transmission 110 may include elements shown and
described in PCT International Application No. PCT/CA201 8/051475 filed on November 20,
2018, and fitled PULLEY ASSEMBLY FOR A SEGMENTED PULLEY TRANSMISSION
AND ACTUATOR SYSTEM FOR THE SAMRE, the relevai( portions of which are
incorporated hercin by roference.

[0033] The scgmented pulley transmission 11{ is configured to rotationally couple a first :
rotating element and a second rotating clement in a power train (not shown) and is configured
to change the ratio between the first and second rotating elements. In some embodiments, the
first rotating element is a driven axle in the power train and the second rotating element is a
driving axle in the power train, ot vice veraa. The segmented pulley transmission 110

compri ses o first puiley assembly 120, a second pulley assembly 114, an idler pulley 116 and
an endless member 118. The sepmented pulley transmission 110 further comprises a
connecting structure 122 and a receiving disk 124. As will be appresiated, the endless
member 3 18 is shown as a schematic representation with mating features omitted in FIG. 5.
The first pulley assembly 120, the second pulley assembly 114 and the idler pulley 116 are atl
speced apart from each other. The endless member 118 extends between and rotationally

INCORPORATED BY REFERENCE (RULE 20.G)
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couples the first pulley assembly 120, the second pulley assembly 114 and the idler pulley
116. During installation of the segmented pulley transmission 110, the first pulley assembly
120 is coupled to the first rotating element in the power train and the second pulley assembly
114 is coupled to the second rotating element in the power train. As will be appreciated, in
some embodiments, the segmented pulley transmission 110 may further include one or more
actuators, as described below.

[0034] FIGS. 1 to 3 shows the first pulley assembly 120, the connecting structure 122 and
the receiving disk 124 of the segmented pulley transmission 110. The comnecting structure
122 extends from the first pulley assembly 120, opposite the receiving disk.

[0035] The first pulley assembly 120 is configured to be coupled to the first rotating
element in the power train. In some embodiments, the first pulley assembly 120, or a portion
thereof, is integrally formed with the first rotating clement in the power train. The first pulley
assembly 120 is configured to engage the endless member 118 during rotational operation of
the segmented pulley transmission 110. The first pulley assembly 120 is rotatable about and
concentric with a first axis of rotation. The first pulley assembly 120 comprises a first pulley
130 and a second pulley 132. Both the first pulley 130 and the second pulley 132 are
configured for continuous rotational operation with the endless member 118. During a full
rotation of the first pulley assembly 120 about the first axis of rotation, either of the first
pulley 130 and the second pulley 132 may continuously engage the endless member 118.
The second pulley 132 is concentric with the first pulley 130 and is movable between an
engaged region and a disengaged region, as described below. The second pulley 132 is
configured to surround the first pulley 130, when located in the engaged region.

[0036] In the context of the subject disclosure, the “engaged region” is a region wherein
elements of the first pulley assembly 120 will engage the endless member 118 during
rotational operation of the first pulley assembly 120, when those elements are unsheltered or
unobstructed by other elements of first pulley assembly 120. In contrast, the “disengaged
region” is a region wherein elements of the first pulley assembly 120 will not engage the
endless member 118 during rotational operation of the first pulley assembly 120, regardless
of their exposure or the position of the other elements of the first pulley assembly 120. In the
subject emboediment, the engaged region is directly adjacent the receiving disk 124 and the
disengaged region is spaced apart from the receiving disk 124. Accordingly, it will be
appreciated that the first pulley 130 is permanently located within the engaged region, as the
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first pulley 130 will always engage the endless member 118 when unobstructed by other
elements during rotational operation of the first pulley assembly 120. In conirast, the second
pulley 132 will only be located in the engaged region when moved directly adjacent the
receiving digk 124 and into a plane defined by the endless member 118.

[0037] The first pultey 130 is configured to be coupled to the first rotating element in the
power train. In some embodiments, the first pulley 130 is integrally formed with the first
rotating element in the power train. The first pulley 130 is confignred to engage the endless
member 118, when the first pulley 130 is Jocated in the engaged region. The first pulley 130
if rotatable about and conceniric with the first axis of rotation of the first pullcy; assembly
120. The first pulley 130 includes an outer peripheral surface 134 for engaging the endless
member 118. The outer peripheral surface 134 is generally ciroular and may comprise a
plurality of outer mating features, for engaging comresponding mating features on the endless
member 118. In some embodiments, the outer mating features are teoth. The first pulley 130
further comprises an inner peripheral surface 136 that is coanfigured to be coupled to the first
rotating element of the power train. The inner periphersl surface 136 is generally circular and
may cc;mprisc a plurality of inner mating features, for coupling to the first rotating element in
the power train. In some embodiments, the inner mating features arc at least one of keys,
teeth or the like. In the subject embodiment, the first pullcy 130 comprises a unitary
construction. In the subject embodiment, the first pulley 130 is a core pulicy of the first
pulley assembly 120. That is, the first pulley 130 is the centermost or ssnaliest diameter
pulley in the first pulley assembly 120. In other embodiments, the first pulley 130 may be
another pulley in the first pulicy assembly 120, such as an intermediate puliey that is located
between two concentric pulleys in the first pulley assembly 120. In other embodiments, the
first pulley 130 may be a segmented pulley.

j0038] The second pulley 132 is configured to be coupled to the first rotating element in
the power train. The second pulley {32 is configured to engage the endless member 118,
when the second pulley 132 is located in the engaged region. The second pulley 132 is
Totatable about and concentric with the first axis of rotation of the first pulley assembly 120.
The second pulley 132 includeg an outer peripheral surface 138 for engaging the endliess
member 118. The outer peripheral surface 133 is generally circular and may comprise a
plurality of mating features, for engaging corresponding mating features on the cndless
member 118, In some embodiments, the outer mating features are teeth. The second pulley

INCORPORATED BY REFERENCE (RULE 20.6}
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132 is a segmented pulley and comprises a plurality of pulley segments 150. The pulley
segments 150 are circularly arranged to form the second pulley 132,

[0039] The plurality of pulley segments 150 is configured to engage the endless member
128. Accordingly, each of the pulley segments 150 includes a body that defines a portion of
the outer peripheral surface 138 of the second pulley 132. The pulley segments 150 are
configured to be sequentially movable between the engaged region and the disengaged region
to transition the endless member 118 between the first pulley 130 and the second pulley 132.
In the subject embodiment, the pulley segments 150 are configured to be individually
movable between the engaged region and the disengaged region. In other embodiments, one
or more subsets of the pulley segments 150 are configured to be collectively moved between
the engaged region and the disengaged region. For example, in some embodiments, two or
more of the pulley segments 150 are configured to be movable together between the engaged
region and the disengaged region. In some embodiments, the plurality of pulley segments
150 are moved between the engaged region and the disengaged region by one or more
actuators, such as those described in PCT International Application No.
PCT/CA2018/051475. In some embodiments, the plurality of pulley segments 150 are
moved by the actoator system shown and described in U.S. Provisional Patent Application
No. 62/845,389 filed on May 9, 2019, and titled ACTUATOR SYSTEM AND
SEGMENTED PULLEY TRANSMISSION INCLUDING THE SAME and/or in the PCT
International Application of the same title and filed under Attomey Docket No.
PT202393WO, the entireties of which are all incorporated herein by reference.

[0040] The connecting structure 122 is configured to couple at least part of the first
pulley assembly 120 to the first rotating element in the power train. In the subject
embodiment, the connecting structure 122 is configured to couple the second pulley 132 of
the first pulley assembly 120 to the first rotating element in the power train. In some
embodiments, the connecting structure 122 may be configured to couple the second pulley
132 to the first rotating element through an actuator system for moving the pulley segments
150 between the engaged and the disengaged region, such as the actuator system shown and
described in PCT International A lication No. PCT/CA2018/051475 or U.S. Provisional
Patent Application No. 62/845,389. The connecting structure 122 may be configured to
provide support for the pulley segments 150 of the second pulley 132, such as through a

10
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support structure as shown and described in PCT International Application No.
PCT/CA2018/051475.

[0041] The connecting structure 122 comprises a plurality of connecting rods 152. At
least one connecting rod 152 is secured to each of the pulley segments 150, and is movable
with the secured pulley segment 150 between the engaged region and the disengaged region.
In the subject embodiment, two connecting rods 152 are secured to each of the pulley
segments 150; one of the connecting rods 152 is located adjacent a forward end of the pulley
segment 150 and the other of the connecting rods 152 is located adjacent a rearward end of
the pulley segment 150, opposite the forward end. Each of the connecting rods 152 is
received within a corresponding passage defined in the pulley segment 150 to which the
connecting rod 152 is secured. In the subject embodiment, the connecting rods 152 pass
through the pulley segments 150. A distal tip of each of the connecting rods 152 extends
beyond a side of the pulley segments 150 that faces the receiving disk 124 and defines a
complementary mating feature 174 as will be described below. The distal tips are configured
to engage the receiving disk 124 when the pulley segments 150 are in the engaged region, as
will be described below.

[0042] The receiving disk 124 is configured to engage at least part of the first pulley
assembly 120. In the subject embodiment, the receiving disk 124 is configured to
continuously engage the first pulley 130 of the first pulley assembly 120 and is further
configured to engage the pulley segments 150 of the second pulley 132, when the pulley
segments 150 are located in the engaged region. The receiving disk 124 comprises a
generally circular body 160 having a pulley facing side 162 (shown in FIGS. 1 and 2) and an
opposite rear side 164 (shown in FIG. 3). In the subject embodiment, the body 160 of the
receiving disk 124 defines a central opening 166, which is configured to engage the first
pulley 130 of the first pulley assembly 120. In other embodiments, the receiving disk 124
may not include a central opening and the first pulley 130 may engage the pulley facing side
162 of the receiving disk 124, or may not engage the receiving disk 124 at all. In some
embodiments, the receiving disk 124 is configured to be coupled to the first rotating element
in the power train. For example, in some embodiments, the receiving disk 124 may include
features that are configured to couple the receiving disk 124 to the driven axle in the power
train. These features may include dowels, splines, keys or other suitable indexing features.

11
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[0043] The receiving disk 124 further comprises a plurality of mating features 170a, 170b
and a plurality of securing features 172 (shown in FIG. 3). The mating featares 170a, 170b
are located at the puliey facing side 162 of the body 160. In the subject embodiment, the
mating features 170a, 170b are holes that extend from the pulley facing side 162 of the body
160 through to the rear side 164 of the body 160. Each of the securing features 172 is located
in proximity to a respective one of the mating features 170b. In the subject embodiment,
each of the securing features 172 adjoins the respective one of the mating features 170b. In
other embodiments, the securing features 172 may be located on the rear side 164 of the body
160, in proximity to at least one of the mating features 170a, 170b.

[0044] The mating features 170a, 170b are configured to engage complimentary mating
features 174 associated with the pulley segments 150 of the second pulley 132. It will be
appreciated that cach of the complimentary mating features 174 is associated with one of the
pulley segments 150 by being coupled to that pulley segment 150, and/or by moving with that
pulley segment 150 between the engaged region and the disengaged region. The mating
features 170a, 170b are configured to engage the complimentary mating features 174 when
the associated pulley segments 150 are in the engaged region. In the subject embodiment, the
complimentary mating features 174 are the distal tips of the connecting rods 152 that are
secured to the pulley segments 150. In other embodiments, the complimentary mating
features 174 may be other elements that are secured to the pulley segments 150. In some
embodiments, the complimentary mating features 174 are integrally formed on the sides of
the pulley segments 150 facing the receiving disk 124. For example, the complimentary
mating features 174 may be protrusions formed on the pulley segments 150 and extending
towards the receiving disk 124. The mating features 170a, 170b may be identical, or may
comprise a plurality of different configurations. In the subject embodiment, the receiving
disk 124 includes ten mating features 170a, 170b in total. As shown in FIG. 3, five of the
mating features are identical to each other and generally identified by reference character
170a. The remaining five mating features are also identical to each other but are of a
different configuration than the mating features 170a. These five remaining mating features
are generally identified by reference character 170b.

[0045] Each of the mating features 170a comprises a generally circular hole that is
configured to receive and engage one of the complimentary mating features 174, as the
associated pulley segment 150 is moved into the engaged region. Accordingly, each of the
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mating features 1702 is defined in the body 160 of the receiving disk 124 ata position that is
aligned with one of the complimentary mating features 174.

(0046) Each of the mating [eatures 170b comprises a generally rectangular hole that is
configured to receive and engage one of the complimentary mating features 174, as the
associated pulley segment 150 is moved into the engaged region. Accordingly, each of the
mating featares 170b is defined in the body 160 of the recgiving disk 124 at a position that is
align‘cd with one of the complimentary mating feature 174. Each of the mating features 170b
defines at least one indexing surface 176. In the subject embodiment, each of the mating
featurcs 170b defines a plurality of indexing surfaces 176 (as shown in FIG. 4). In the
subject embodiment, the indexing surfaces 176 are substantially straight. In other
embodiments, the indexing surfaces may be curved, multi-radially curved, completely
straight, stepped or other suitable profiles. The indexing surfaces 176 are configured to
coniact the complimentary mating feature 174 and align the associated pulley segment 150 in
the engaged ragion.

[0047} The securing feature 172 is configured to secure the complimentary mating
feature 174, when the complimentary imating feature 174 is engaged with the mating feature
170b. In some embodiments, the sccuring feature 172 is configured to bias the
oomﬁlimantary mating feature 174 towards the indexing surfaces 176 of the mating feature
170b. In the subject embodiment, the securing feature 172 is configured to bias the
complimentary mating feature towards the indexing surfaces 176 in a generally radially
inward direction and a gensrally circumferentially forward direction (as shown in FIG. 4).
As will be appreciated, the circumferentially forward direction is tim divechion in which the
second pulley 132 rotaies during nperation of the segmented pulley transmission 110, as
denoted by arrow F in FIG. 4. Tn the subject embodiment, the scouring featurs is integrally
formed with the mating feature 170b. The securing feature 172 compriscs a biasing member.
In the subject embodiment, the béasing membet is a spring, such as a leaf spring, a band
spring or other suitable type of spring. In some embodiments, the band spring may extend
between a plurality of the securing features 172. In yet other embodiments, the biasing
member may be an elastic member, such as a mbber insert.

[0048] The second pulley assembly 114 s configured to be coupled to the sccond rotating
element in the power train. In some etmbodiments, the second pulley agsembly 114, ora
portion theraof, is integrally formed with the second rotating element in the power train. The
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second pulley assembly 114 is configured to engage the endless member 118. The second
pulley assembly 114 is rotatable about and concentric with a second axis of rotation. In the
subject embodiment, the second pulley assembly 114 comprises a single fixed pulley 180. In
other embodiments, the secondary pulley assembly 114 may be adjustable and may comprise
a plurality of pulleys, such as the first pulley 130 and/or the second pulley 132 described
above. The fixed pulley 130 is rotatable about and concentric with the second axis of
rotation. The fixed pulley 180 includes an outer peripheral surface for engaging the endless
member 118. The outer peripheral surface is generally circular and may comprise a plurality
of outer mating features, for engaging cormresponding mating features on the endless member
118. In some embodiments, the outer mating features are teeth. The fixed pulley 180 further
comprises an inner peripheral surface that is configured to be coupled to the second rotating
clement of the power train (not shown). The inner peripheral surface is generally circular
and, in some embodiments, comprises a plurality of inner mating features. In some
embodiments, the inner mating features are at least one of keys, teeth and the like.

[0049] The idler pulley 116 is configured to control slack in the endless member 118
between the first pulley assembly 120 and the second pulley assembly 114. The idler pulley
116 is rotatable about and concentric with a third axis of rotation, which is movable within
the segmented pulley transmission 110 to control slack in the endless member 113. As will
be appreciated, controlling slack in the endless member 118 may help to control tension in
the endless member 118 and/or may help to align the endless member 118 with the outer
mating features of the first pulley assembly 120 and the second pulley assembly 114. The
idler pulley 116 can be moved away from the first pulley assembly 120 and/or the second
pulley assembly 114 to reduce slack in the endless member 118. Alternatively, the idler
pulley 116 can be moved towards the first pulley assembly 120 and/or the second pulley
assembly 114 to provide slack in the endless member 118, The idler pulley 116 is configured
to engage the endless member 118. The idler pulley 126 includes an cuter peripheral surface
192 for engaging the endiess member 118. The outer peripheral surface 192 is generally
circular and may comprise a plurality of outer mating features, for engaging corresponding
mating features on the endless member 118. In some embodiments, the outer mating features
are teeth.

[0050] The endless member 118 is configured to rotationally couple the first pulley
assembly 120, the second pulley assembly 114 and the idler pulley 116. The endless member
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118 extends between the first pulley assembly 120, the second pulley assembly 114 and the
idler pulley 116. The endless member 118 includes an inner peripheral surface 142 that is
configured to engage the outer peripheral surfaces 134, 138, 192 of the first pulley 130, the
second pulley 132, the fixed pulley 180 and the idler pulley 116. Although the endless
member 118 is shown in the figures as a schematic representation without any mating
features, it will be appreciated that mating features such as teeth and/or holes may be
included on at least the inner peripheral surface 192 of the endless member 118. In some
embodiments, the inner peripheral surface 192 includes a plurality of complementary mating
features for engaging the outer mating features on the outer peripheral surfaces 134, 138, 192,
In other embodiments, the inner peripheral surface 192 may not inchade any mating feaiures
and may be generally smooth, and in such embodiments the inner peripheral surface 192 may
engage the outer peripheral surface 134, 138, 192 by friction. As will be appreciated, the
endless member 118 may comprise a chain, a belt or other suitable type of endless member.
[0051] During rotational operation of the segmented pulley transmission 110, the endless
member 118 will contact and engage the first pulley assembly 120. By sequentially moving
the pulley segments 150 into or out of the engaged region, the endless member 118 may
transition from engaging one of the first pulley 130 and the second pulley 132, defined as an
“origin pulley,” to engaging the other of the first pulley 130 and the second pulley 132,
defined as a “destination pulley,” without interrupting rotational operation of the segmented
pulley transmission 110 and without interrupting a load transmitted through the segmented
puliey transmission 110. In some embodiments, the sequential processes for transitioning the
endless member 118 between the first pulley 130 and the second pulley 132 may be the
process that is shown and described in PCT International Application No.
PCT/CA2018/051475. In some embodiments, the sequential processes for transitioning the
endless member 118 between the first pulley 130 and the second pulley 132 may be the
process that is shown and described in U.S. Provisional Patent Application No. 62/845,376
filed on May 9, 2019, and titled SEGMENTED PULLEY AND SEGMENTED PULLEY
TRANSMISSION INCLUDING THE SAME, U.S. Provisional Patent Application No.
62/845,389 filed on May 9, 2019, and titled ACTUATOR SYSTEM AND SEGMENTED
PULLEY TRANSMISSION INCLUDING THE SAME, and/or the PCT International
Applications titled the same and filed under Attorney Docket Nos. PT202391WO and
PT202393WOQ, respectively, the entireties of which are all incorporate herein by reference.
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|6052) " When the second pulley 132 is located in the engaged region during rotational
operation of the segmented pulley transmission 110, vach of the pulley sepments 150 will
rotate into and out of contact with the endless member 118. This periodic contact with the
endless member 118 and rotational motion of the pulley segments 150 can reqylt in relative
mevement between the pulley segments 150 and the receiving disk 124. This relative
movement can cause chatter and/or noise and may increase wear on the pulley segments 150
and/or the receiving disk 124. The mating [catures ] 70b and the securing fedtures 172 resist
this relative movement, which can help to reduce chatter and/or wear.

[0053]  When the complimentary mating feature 174 is engaged with the mating fature
170b during rotational operation of the second pulley- 132, the securing feature 172 biases the
complimentary mating feature 174 in the same direction as the endless member 118 biases
the pulley segment 150 associated with the complimentary mating feature 174. Accordingly,
the securing feature 172 can belp to maintain tho complimentary mating feature 174 in
contact with the indexing surfaces 176, which can help to keep the secured pulley segment
150 a.]igned in the engaged region. As will be appreciated, this complementary biasing of the
securing fealure 172 and the endless member i 18 can help to reduce relative movement
between the secured pulley scgment 150 and the receiving disk 124, which can help to reduce
chatter and/or wear cavsed during rotational operation of the segmented pulley assembly.
10054) Although the securing feature 172 is shown and described ag biasing the
complimentary mating feature 174 in the same direction as the endless member 118 biases
the pulley segment 150 associated with the complimentary mating feature 174, it will be
appreciated that in other omboditnents the securing feature 172 may bias the complimentary
rmating feature 174 in a direction that is not the same as, or not complementary with, the
direction the endless member 118 biases the pulley segment 150. In such other embodiments,
the securing feature 172 may bias the complimentaty tmating feature with sufficient force that
the complimentary mating feature 174 is kept in ¢ontact with the indexing surfaces 176 and
the secured pulley segment 150 is kept aligned in the engaged region, regardless of the bias
of the endless member |18 on the secured pulley segment 150.

[0055] Although the first pulley system 122 has been shown and described herein as
comprisiﬁg two concentric pulleys, na.mcly the first pulley 130 and (he second pulley 132, it
will be appreciated that in other ¢mbodiments the first pulley system may comprise a greater
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mmber of concentric pulleys when further ratios for the seemented pulley fransmission 120
are desired.

[0036]) Although each of the matg features 170a,-170b have been shown and described
herein as holes that extend through the receiving disk and each of the complimentary mating
features 174 has been shown and described as a distal tip of the connecting rods 152, it will
be appreciated that in olher embodiments the mating features and the complimentary mating
features may be different suitable configurations. In some éwbodiments, the mating features
may include recesses in the recciving disk that extend from the pulley facing side 162
towards the rear side 164 and that are configured to eﬁgage protrusions formed on the pulley
segments, or secured to the pulley segments, In yot other embodiments, the mating featnres
may include protrasions formed on the receiving disk and extending towards the pulley
segm.ehts and the complimentary mating features may im:lufie recesses formed in the pulley
segments for receiving the protrusions. '
[0057]  Although the receiving disk 124 has been shown and described above as
comprising five mating features 170a and five mating features 170b, it other embodiments
the reveiving disk may include a different number of mating featureg. In some embodiments,
the receiving disk 124 may include & gingle mating foature that is ¢ontinuous across the
pulley facing side 162 of the body 160. The single mating feature may be configured to
engage all of the complimentary mating foatures 174, when the associated pulley segments
150 are in the engaged region

{0058]  Although the receiving disk 124 hag been shown and described ag having mating
features 170a, 170b with two different configurations, it will be appreciated that in some
cmbodiments, all of the mating features may be the same configuration as the mating features
170b described herein and the receiving disk may include a securing features 172 for each of
the mating features 170b, Each of the securing features 172 may be being intcgrally formed
with a respective one of the mating features 170b.

{00591 = Alough embodiments have been described above and are shown in the
accompanying drawings, it will be appreciated by those skilled in the art that variations and
modifications may be made without departing from the scope as defined by the appended
claims, and the scope of the claims should be given the broadest interpretation consistent with
the specification as a whole,
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‘What is claimed is:

1. A receiving disk for a segmented pulley transmission, the receiving disk comprising:

a generally circular body having a pulley facing side and a rear side, opposite the
pulley facing side;

at least one mating feature located at the pulley facing side of the body, the mating
feature being configured to engage a complimentary mating feature associated with a pulley
segment of the segmented pulley transmission, when the pulley segment is in an engaged
region; and

at least one securing feature located in proximity to the mating feature and configured
to secure the complimentary mating feature, when the complimentary mating feature is
engaged with the mating feature.

2. The receiving disk of claim 1, wherein the mating feature comprises a hole formed in
the body that cxtends from the pulicy facing side to the rear side.

3, The receiving disk of claim 1 or 2, wherein the mating feature defines at least one
indexing surface for engaging the complimentary mating feature, and wherein the indexing
surface is configured to contact the complimentary mating feature and align the pulley
segment in the engaged region.

4, The receiving disk of claim 3, wherein the securing feature is configured to bias the

complimentary mating feature towards the indexing surface to secure the complimentary
mating feature.

S, The receiving disk of claim 4, wherein the securing feature biases the complimentary
mating feature towards the indexing surface in at least one of a generally radially inward
direction and a generally circumferentially forward direction.

6. The receiving disk of claim 4 or 5, wherein the securing feature comprises at least one

biasing member for biasing the pulley segment towards the indexing surface.
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7. The receiving disk of any one of claims 1 to 6, wherein the securing feature is
integrally formed with the mating feature.

8. The receiving disk of any one of claims 1 to 7, wherein the complimentary mating
feature is integrally formed on a surface of the pulley segment.

9, The recetving disk of any one of claims 1 to 7, wherein the complimentary mating
feature is coupled to the pulley segment.

10. The receiving disk of claim 9, wherein the complimentary mating feature is located on
connecting structure that is coupled to the pulley segment.

11. The receiving disk of claim 10, wherein the connecting structure comprises a
connecting rod that is secured to the pulley segment and wherein the complimentary mating
feature is a distal tip of the connecting rod.

12 The receiving disk of any one of claims 1 to 11, wherein the receiving disk comprises
a plurality of the mating features configured to engage a plurality of the complimentary
mating feature associated with a plurality of the pulley segments of the segmented pulley
transmission, wherein the receiving disk further comprises a plurality of the securing features
and wherein each of the securing features is located in proximity to a respective one of the
mating features in the plurality of mating features.

13. A segmented pulley transmission for rotationally coupling a first rotatable member
and a second rotatable member, the segmented pulley transmission comprising:

a first pulley assembly for coupling to the first rotatable member, the first pulley
assembly comprising a first pulley and a second pulley concentric with the first pulley, the
second pulley being a segmented pulley having a plurality of pulley segments that arc
individually moveable between an engaged region and a disengaged region;

a second pulley assembly for coupling to the second rotatable member and spaced
apart from the first pulley assembly;
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an endless member engaging the first pulley assembly and the second pulley assembly
and extending therebetween, to rotationally couple the first pulley assembly and the second
pulley assembly; and

a receiving disk as defined in any one of claims 1 to 12 for engaging and securing the
phu lity of pulley segments, when the pulley segments are located in the engaged region.

14. The segmented pulley transmission of claim 13, further comprising an idler pulley
engaging the endless member and configured to control slack in the endless member.

15. The segmented pulley transmission of claim 13 or 14, further comprising an actuator
coupled to the plurality of pulley segments and configured to sequentially move the plurality

of pulley segments between the engaged region and the disengaged region, to transition the
endless member between the first pulley and the second pulley.
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