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(54) HORIZONTAL LIFELINE SHUTTLE APPARATUS

(57) A horizontal lifeline shuttle apparatus is provid-
ed. The horizontal lifeline shuttle apparatus includes an
attachment portion, a body portion, and a cable channel.
The body portion is configured to at least partially sur-
round a portion of a cable so as to retain the portion of
the cable within a cable channel The attachment portion
is configured to move relative to the body portion based
at least in part on the motion of the moveable pin fixedly
secured thereto. At least a portion of the moveable pin
is disposed within each of a plurality of moveable pin
guide grooves positioned within the body portion such
that a range of motion of the moveable pin is defined at
least in part by the plurality of moveable pin grooves. At
least one of the plurality of moveable pin grooves com-
prises a vertical portion.
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Description

BACKGROUND

[0001] Horizontal lifeline systems are used today to
mitigate the risk of serious personal injury that often ac-
companies working at height, such as, for example, on
a roof. In particular, such systems often include a cable
anchored on each opposite end and arranged on the el-
evated work surface so as to generally define a travel
path about the elevated work surface. In some instances,
the cable may be intermittently held in position my various
intermediate brackets. To avoid falling from the elevated
surface, a worker tasked with walking about the elevated
surface, often equipped with a harness or similar safety
device operably secured to, for example, an attachment
hook, may be tethered to the cable via a horizontal lifeline
shuttle. The horizontal lifeline shuttle may function to pro-
vide a secure connection between the worker and the
anchored cable while allowing for movement along the
length of the cable by the worker attached thereto.
[0002] Accordingly, a need exists for improved hori-
zontal lifeline shuttles characterized by an increase in
user comfort, minimized product costs, production vari-
ability, and functional error. Through applied effort, inge-
nuity, and innovation, Applicant has solved many of these
identified problems by developing solutions embodied in
the present disclosure, which are described in detail be-
low.

BRIEF SUMMARY

[0003] Various embodiments are directed to a horizon-
tal lifeline shuttle apparatus comprising an attachment
portion; and a body portion, the body portion comprising
a fixed jaw; a moveable jaw; and a plurality of moveable
pin grooves, at least one of the plurality of moveable pin
grooves comprising a vertical portion and an angled por-
tion; wherein at least a portion of a moveable pin is dis-
posed within each of the plurality of moveable pin guide
grooves such that a range of motion of the moveable pin
is defined at least in part by the plurality of moveable pin
grooves; wherein the vertical portion of the at least one
of the plurality of moveable pin grooves is configured to
provide a nominal position along a vertical axis in which
the moveable pin may naturally settle so as to at least
partially mitigate one or more effects of production vari-
ability.
[0004] In various embodiments, the body portion may
further comprise a cable channel defined by at least a
portion of the fixed jaw and at least a portion of the move-
able jaw. In various embodiments, the body portion may
be configured to at least partially surround a portion of a
cable so as to retain the portion of the cable within the
cable channel. Further, in certain embodiments, the at-
tachment portion may comprise: an eyelet; and the move-
able pin, the moveable pin being fixedly disposed be-
tween two opposite arms.

[0005] In various embodiments, the at least one of the
plurality of moveable pin grooves comprising the vertical
portion may further comprise a non-linear portion. Fur-
ther, in certain embodiments, the at least one of the plu-
rality of moveable pin grooves comprising the vertical
portion may comprise an S-shaped groove profile,
wherein the vertical portion may comprise an intermedi-
ate portion positioned in between two non-linear portions.
In various embodiments, the at least one of the plurality
of moveable pin grooves comprising the vertical portion
may comprise two moveable pin grooves comprising an
S-shaped groove profile, the two moveable pin grooves
comprising an S-shaped groove profile may be arranged
in opposite directions and positioned such that the re-
spective vertical portions of each of the two moveable
pin grooves comprising an S-shaped groove profile may
be coaxially aligned.
[0006] In various embodiments, the attachment portion
may be configured to be rotatable 90 degrees relative to
a vertical axis to an at least substantially horizontal po-
sition on either side of the body portion. In various em-
bodiments, the attachment portion is rotatable about a
moveable pin axis. Further, in various embodiments, the
attachment portion may be lockable in the at least sub-
stantially horizontal position via an engagement of at
least a portion of the attachment portion with the body
portion. In certain embodiments, the at least a portion of
the attachment portion may comprise one or more of the
opposite arms of the attachment portion. In various em-
bodiments, the engagement of the at least a portion of
the attachment portion with the body portion may com-
prise a surface of each of the one or more arms being
configured in an at least substantially flush arrangement
against a bottom surface of one or more outer portions
of the body portion. In certain embodiments, at least one
of the bottom surface of the one or more outer portions
of the body portion may comprise a concave horizontal
surface extending vertically in the direction of the one or
more arms.
[0007] In various embodiments, the apparatus may be
configurable between an open position, a closed position,
and a standard position; wherein the apparatus may be
configured in the open position based on a two-step proc-
ess comprising a compression of a button element and
a vertical displacement of the moveable pin, the vertical
displacement of the moveable pin resulting at least in
part from a force applied to the attachment portion. In
various embodiments, the attachment portion further
may comprise a bracket disposed between the two op-
posite arms of the attachment portion, the bracket being
configured to facilitate an execution of the two-step proc-
ess by a user using a single hand. Further, in certain
embodiments, the bracket may positioned so as to at
least partially block a button interface from unwarranted
user interaction when the attachment portion is rotated
to an at least substantially horizontal position.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF 
THE DRAWINGS

[0008] Reference will now be made to the accompa-
nying drawings, which are not necessarily drawn to scale,
and wherein:

Figure 1 illustrates a perspective view of an exem-
plary apparatus as described herein;
Figure 2 illustrates a cross-sectional view of an ex-
emplary apparatus as described herein;
Figures 3A-3B illustrate an exemplary button ele-
ment according to an exemplary embodiment;
Figure 4 illustrates a perspective view of an exem-
plary fixed jaw according to an embodiment;
Figure 5 illustrates a side view of an exemplary fixed
jaw according to an embodiment;
Figure 6 illustrates a perspective view of an exem-
plary fixed jaw according to an embodiment;
Figure 7 illustrates a side view of an exemplary fixed
jaw according to an embodiment;
Figure 8 illustrates a side sectional view of various
components of an exemplary apparatus according
to an embodiment;
Figure 9 illustrates a side view of various compo-
nents of an exemplary apparatus according to an
embodiment;
Figure 10 illustrates a side view of various compo-
nents of an exemplary apparatus according to an
embodiment;
Figures 11A-11B illustrate an exemplary attachment
portion according to an exemplary embodiment;
Figure 12 illustrates a perspective view of an exem-
plary attachment portion as described herein;
Figure 13 illustrates a side view of various compo-
nents of an exemplary apparatus according to an
embodiment;
Figure 14 illustrates a side view of various compo-
nents of an exemplary apparatus according to an
embodiment; and
Figure 15 illustrates a side view of various compo-
nents of an exemplary apparatus according to an
embodiment.

DETAILED DESCRIPTION

[0009] The present disclosure more fully describes
various embodiments with reference to the accompany-
ing drawings. It should be understood that some, but not
all embodiments are shown and described herein. In-
deed, the embodiments may take many different forms,
and accordingly this disclosure should not be construed
as limited to the embodiments set forth herein. Rather,
these embodiments are provided so that this disclosure
will satisfy applicable legal requirements. Like numbers
refer to like elements throughout.

Overview

[0010] Described herein is a horizontal lifeline shuttle
apparatus configured to facilitate a secure connection
between a wearable retention device secured to a person
(e.g., a wearable harness connected to an attachable
interface such as a hook) and an anchored horizontal
lifeline, while allowing for seamless relative movement
along the length of the horizontal lifeline. The horizontal
lifeline shuttle apparatus may be positioned, for example,
on an elevated surface and may be configured to prevent
one attached thereto from falling off the elevated surface
by stabilizing the secure connection upon detecting a pull
force in a direction away from the anchored cable (e.g.,
in a fall direction during a "fall event"), thereby substan-
tially mitigating the risk of detachment from the anchored
cable. For example, the shuttle apparatus may comprise
both a fixed jaw and a moveable jaw, the moveable jaw
being moveable to configure the shuttle apparatus be-
tween an open, a standard, and a closed position. The
fixed jaw and the moveable jaw may collectively define
a cable channel that, when the shuttle apparatus is at-
tached to a horizontal lifeline, may effectively surround
a length of the horizontal lifeline such that the length of
the lifeline runs through the cable channel and is retained
therein. In operation, the shuttle apparatus may further
comprise a cable channel gap adjacent the cable chan-
nel. As described herein, the gap is sufficiently narrow
to prevent a cable present in the channel from passing
therethrough, and sufficiently large so as to enable the
seamless travel of the shuttle apparatus along a length
of the cable that is secured by an intermediate bracket
of the shuttle apparatus.
[0011] The fixed jaw of an exemplary embodiment may
be rotatable about an axis defined by a fixed pin posi-
tioned within the body portion. The rotational movement
of the fixed jaw about the fixed pin axis may be driven,
at least in part, by the directional displacement of a move-
able pin, which may be fixedly connected at either end
to an attachment portion of the shuttle apparatus that is
configured to engage a user’s wearable retention device
(or attachment thereof) and move relative to the body
portion of the shuttle apparatus. As described herein, the
fixed pin axis may comprise the central axis shared by
the two fixed pin apertures. The moveable pin may run
across the length of the body portion, passing through a
plurality of grooves disposed in the respective sidewalls
of both the fixed jaw and the moveable jaw. As such, the
outer boundary and relative alignment of each of the plu-
rality of moveable pin grooves collectively defines the
range of motion of the moveable pin, and thus directly
affects the relationship between the position of the at-
tachment portion and the rotational position of the move-
able jaw. Example embodiments described herein in-
clude a plurality of grooves each comprising a linear ver-
tical portion and two curved portions so as to functionally
prevent a moveable pin disposed within the grooves from
being vertically displaced without the application of ex-
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ternal force. As described herein, the vertical positioning
of the moveable pin within the moveable pin grooves may
operatively control the rotation movement of the move-
able jaw, and thus, the configuration of the shuttle appa-
ratus. As such, in an embodiment wherein the moveable
pin is misaligned (e.g., the moveable pin axis is undesir-
ably raised) due, in part, to manufacturing variability, the
moveable jaw may rotate such that the shuttle apparatus
may move at least away from a standard position towards
either an open or closed position, depending on the di-
rection of the error. Such an error may result in the cable
channel gap widening to such an extent that a cable re-
tained therein may get wedged between the moveable
jaw and the fixed jaw, reducing the ability of the shuttle
apparatus to smoothly glide along the cable in a manner
that is comfortable to a user. As designed, the dual, in-
tersecting "S-shaped" moveable pin grooves of an ex-
emplary embodiment described herein, each comprising
a vertical intermediate portion, reduce the risk of mis-
alignment and corresponding error by providing a nom-
inal position along a vertical axis in which a moveable
pin may naturally settle, thereby mitigating the effects of
production variability.
[0012] Further, the attachment portion of described in
example embodiments herein comprises a rotational
range of motion of approximately 180 degrees about an
axis relative to the body portion of the apparatus, such
that the attachment portion 20 may rotate in either a
clockwise or counterclockwise direction to an at least
substantially horizontal position on either side of the body
portion. As designed, an exemplary embodiment de-
scribed herein may lock the attachment portion in the
horizontal position or a substantially horizontal position
utilizing strictly the geometric features and physical en-
gagement of the apparatus’s attachment and body por-
tions. By utilizing geometric features to effectively lock
the attachment portion in a rotated position, an exemplary
embodiment described herein may bypass the need for
distinct mechanical locking mechanisms or other bulky
and expensive external hardware. Eliminating the need
for distinct locking mechanisms or other bulky hardware
components reduces the cost, weight, and footprint of
the apparatus without sacrificing functionality.

Exemplary Apparatus

[0013] Figure 1 shows an exemplary apparatus ac-
cording to an embodiment as described herein. As shown
in Figure 1, the horizontal lifeline shuttle apparatus may
comprise a body portion 10 and an attachment portion
20. In various embodiments, the body portion 10 may
comprise a fixed jaw 100 and a moveable jaw 200. The
moveable jaw 200 may be configured to move relative
to the fixed jaw 100 in at least a rotational direction about
a central axis of a fixed pin 140. Fixed pin 140 is posi-
tioned so as to be disposed within the body portion 10
and extend across a length thereof. In various embodi-
ments, the moveable jaw 200 may be configured to move

about the central axis of a fixed pin 140so as to configure
the shuttle apparatus between at least an open position,
a standard position, and closed position, as described
herein. As shown, at least a portion of the moveable jaw
200 may be disposed between two outer portions 180 of
the fixed jaw 100, each of which may be configured fixedly
anchor one end of the fixed pin 140.
[0014] Further, the body portion 10 may comprise a
button element 260, which may be configured to receive
an external pushing force and, in response, move within
the body portion so as to allow a user to selectively recon-
figure the shuttle apparatus to an open position by ap-
plying force to the attachment portion 20, as described
herein. In various embodiments, for example, one or
more components of the horizonal lifeline shuttle appa-
ratus as described herein may comprise a stainless steel
material and may be manufactured using one or more
processes, such as, for example, die-casting.
[0015] The body portion 10 may further comprise a ca-
ble channel 300, which may be defined collectively by at
least a portion of the fixed jaw 100 and at least a portion
of the moveable jaw 200 such that the cable channel 300
comprises a substantially rounded cross-sectional area.
In various embodiments, the cable channel 300 may be
configured to effectively surround a length of a horizontal
lifeline (e.g., a rope or a cable) such that the length of
the lifeline may run through the cable channel 300 and
be retained therein. In such a circumstance, the shuttle
apparatus is attached to the horizontal lifeline via the re-
tention of the horizontal lifeline within the cable channel
300.
[0016] In various embodiments, the attachment portion
20 may comprise an eyelet 400, two opposite arms 420,
and a moveable pin 430, which may be fixedly anchored
at each of the two opposite arms 420 such that the length
of the moveable pin 430, which extends across the length
of the attachment portion 20. As described herein, the
shuttle apparatus may be configured such that the move-
able pin 430 and the fixed pin 140 are parallel to one
another. In various embodiments, the attachment portion
20 may be movable relative to the body portion 10 along
a moveable pin travel path defined at least in part by the
profile of at least one of a plurality of moveable pin
grooves, as described herein. Further, in various config-
urations, the attachment portion 20 may be rotatable
about a central axis of the moveable pin 430. For exam-
ple, in various embodiments, the attachment portion 20
may have a range of motion of approximately 180 de-
grees such that the attachment portion 20 may rotate in
either a clockwise or counterclockwise direction to an at
least substantially horizontal position on either side of
the body portion 10.
[0017] In various embodiments, the attachment portion
20 may comprise an internal eyelet area 410 defined by
the eyelet 400. The attachment portion 20 may be con-
figured to receive at least one attachable interface ele-
ment, such as, for example, a hook or a carabiner,
through the internal eyelet area 410 such that it may be
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secured to the eyelet 400. In various embodiments, the
attachable interface element may be further attached to
wearable retention device, such as, for example, a har-
ness, that is secured to a person positioned on an at least
substantially similar horizontal plane as that upon which
the horizontal lifeline (e.g., the cable) is operably at-
tached. As such, the attachment portion 20 may be con-
figured to receive a pulling force from an attachable in-
terface element attached thereto that may effectively pull
the attachment portion 20 in a direction away from a cable
to which the body portion 10 is attached (e.g., a falling
direction). As described herein, such a force may cause
the attachment portion 20, and thus the moveable pin
430, to move away from the body portion 10 along the
plurality of moveable pin grooves. In various embodi-
ments, a sufficiently large pulling force, as described
herein, may result in a movement of the moveable pin
430 that may drive the moveable jaw 200 into a closed
position so as to reinforce the connection of the shuttle
apparatus to the cable.

A. Body Portion

[0018] In particular, Figures 2-3B illustrate various
views of components of an exemplary apparatus accord-
ing to an embodiment discussed herein. In particular, Fig-
ure 2 illustrates a cross-sectional view of an exemplary
apparatus according to an embodiment discussed here-
in. As shown in Figure 2, the exemplary shuttle apparatus
is configured in a standard position which may corre-
spond to an exemplary operational configuration of the
shuttle apparatus wherein the shuttle apparatus main-
tains a cable channel gap 310 adjacent the cable channel
300 and between the fixed jaw 100 and the moveable
jaw 200. For example, when in an exemplary standard
position, the apparatus may comprise a cable channel
gap 310 that is both sufficiently narrow to prevent the
cable from unintentionally passing through the cable
channel gap 310 and detaching from the shuttle appara-
tus, and sufficiently wide to allow a fixed jaw cable chan-
nel surface and a moveable jaw cable channel surface
to travel on respective sides of the one or more interme-
diate brackets holding up the horizontal lifeline e. As
such, the shuttle apparatus may maintain a secure con-
nection to the cable while also enabling the smooth travel
along lengths of the cable that are attached to an inter-
mediate bracket secured to the elevated surface. In var-
ious embodiments, the shuttle apparatus may be selec-
tively transitioned from a standard position to an open
position, as described herein, wherein the open position
comprises a position in which the moveable jaw 200 is
rotated such that a moveable jaw cable channel surface
and fixed jaw cable channel surface are sufficiently
spaced apart (e.g., the cable channel gap is sufficiently
wide enough) to allow a cable to pass therebetween and
into the cable channel 300. Further, in various embodi-
ments the shuttle apparatus may be configured in a
closed position, wherein the moveable jaw is rotated

about the fixed pin 140 toward the fixed jaw so as to
effectively close the cable channel gap 310, thereby re-
inforcing secure connection of the shuttle apparatus to
the cable. For example, the shuttle apparatus may be
configured in a closed position in response to the attach-
ment portion 20 experiencing a pulling force great
enough to overcome the elastic forces of the at least one
suspension element 240 as described herein (e.g., dur-
ing a "fall event") and rotate the moveable jaw 200 to-
wards the fixed jaw 100.
[0019] In various embodiments, button element 260
may be positioned within the body portion 10. As illus-
trated in Figure 3A-3B, the button element 260 may com-
prise a top surface 261, a back surface, 262, a bottom
surface, 263, and a button interface. As described herein,
the button interface 264 may be configured to receive a
pressing force, a top surface 261 may be configured to
interact with a fixed pin 140, a bottom surface 263 may
be configured to interact with a moveable pin 430, and a
back surface 262, which may remain in contact with a
button spring 190 configured to push against the back
surface of the button element 260 such that the button
element 260 can only retract into the body portion 10
upon receiving an external pushing force at the button
interface 264 that is greater than the force being applied
to back surface 262 of the button element 260. The top
surface 261 of the button element 260 may be configured
to interact with the fixed pin 140 so as to limit the linear
displacement (e.g., retraction and/or compression) of the
button element 260 caused by the spring force and/or an
external pushing force.
[0020] As described herein, the button element 260
may be pressed by a user in order to initiate a process,
such as a two-step process, used to move the shuttle
apparatus from a standard position to an open position.
For example, in order to move the fixed jaw 200 from the
standard position to the open position, a user simultane-
ously presses the button element 260 into the body por-
tion and applies a force to the attachment portion 20 in
a substantially vertical direction (e.g., towards the body
portion 10). As shown in Figures 2-3A, when the button
element 260 is not compressed into the body portion 10,
the bottom surface 263 of the button element 260 may
act as an upper retaining wall that prevents the moveable
pin 430 from moving vertically in a direction toward the
fixed pin 140. In various embodiments, the bottom sur-
face 263 of the button element 260 may comprise a slot
configured to receive the moveable pin 430 upon an
alignment of the slot with the moveable pin 430 (e.g., as
a result of the button element 260 being pressed). In var-
ious embodiments, the slot defined by the bottom surface
263 of the button element 260 may be aligned with the
moveable pin 430 when the button is in the fully com-
prised position (e.g., when the button element 260 is
pressed against the fixed pin 140 such that it cannot be
comprised any further into the body portion 10). The slot
on the bottom surface 263 of the button may be config-
ured such that when the moveable pin 430 is disposed
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within the slot and an additional vertical force is applied
to the attachment portion 20 thereafter, the force may be
transferred to the moveable jaw 200 so as to drive the
rotational movement thereof. For example, the configu-
ration of said slot may be such that force transferred from
the attachment portion 20 through the button element
260 to the moveable jaw 200 may cause the moveable
jaw 200 to rotate about the fixed pin 140 such that the
shuttle apparatus is configured to transition to an open
position.
[0021] In various embodiments, one or more proper-
ties of the button spring 190 may be varied in order to
make the button element 260 either easier or harder to
press (e.g., require less or more force to press). As a
non-limiting example, the wire diameter of the spring may
be reduced in order to decrease the stiffness of the
spring, thereby making the button element 260 easier to
compress by reducing the resistive force that must be
overcome to compress the button element 260 into the
body portion 10 of the shuttle apparatus. In various em-
bodiments, certain elements of the shuttle apparatus may
be positioned and/or configured so as to enable a user
to simultaneously press the button element 260 and ap-
ply a substantially vertical force to the attachment portion
20 with a single hand. As a non-limiting example, the
button element 260 may be intentionally arranged within
a distance from the attachment portion 20 (e.g., the eyelet
bracket 450) that is smaller than at least a majority of
known corresponding hand dimensions. Further, the but-
ton interface 264 of the button element 260 may comprise
a rectangular shape, rather an oval or circular shape, in
order to increase the surface area of the interface. Addi-
tionally, as a non-limiting example, the button interface
164 may comprise a convex profile so as to discourage
finger slippage from the button interface and direct the
pressing force transferred from the button interface 164
to the rest of the button element 260 towards a single
focal point.
[0022] As shown in Figure 2, the fixed jaw 100 may
comprise a fixed upper interface surface 120 that may
run along at least a portion of the length of the fixed jaw
100 corresponding to the length of the moveable jaw 100.
In various embodiments, the fixed upper interface sur-
face 120 may comprise a profile corresponding to that of
the moveable upper interface surface 220. The respec-
tive upper interface surfaces 120, 220 may be configured
such that the moveable jaw 200 may rotate about the
fixed pin 140 in either a clockwise or counter-clockwise
direction without being inhibited by the fixed upper interior
surface 120 and without creating any substantial gaps
and/or surface plane discontinuities within the cable
channel 300. For example, the fixed upper interface sur-
face 120 and the moveable upper interface surface 220
may each comprise a curved surface, wherein a least a
portion of the fixed upper interface surface 220 may com-
prise a rounded concave geometry and at least a portion
of the fixed upper interface portion 120 corresponding
thereto may comprise a rounded convex geometry com-

prising an at least substantially similar radius of curva-
ture.

i. Fixed Jaw

[0023] Figures 4 and 5 illustrate exemplary fixed jaw
100 embodiments as discussed herein. As shown in Fig-
ure 4, a fixed jaw 100 of an exemplary horizontal lifeline
shuttle apparatus may comprise a fixed jaw cable chan-
nel surface 110 configured to define at least a portion of
the cable channel as discussed herein. The fixed jaw 100
may comprise a fixed upper interface surface 120 com-
prising a profile, for example, defined by one or more
curved features, that may correspond to that of a move-
able upper interface surface of the moveable jaw. As de-
scribed herein, the fixed upper interface surface 120 may
be configured to nest at least substantially adjacent to
the moveable upper interface surface so as to maintain
an at least substantially smooth transition between the
fixed jaw cable channel surface 110 and the moveable
jaw cable channel surface. In various embodiments, the
fixed upper interface surface 120 may be configured to
allow for the unencumbered rotation of the moveable jaw
about the fixed pin 140. Alternatively, in various embod-
iments, the moveable upper interface surface may con-
tact the fixed upper interface surface 120 as it rotates
about the fixed pin axis 141 such that the fixed upper
interface surface 120 may at least partially direct the
movement of the moveable jaw.
[0024] In various embodiments, the fixed jaw 100 may
comprise a back wall 160 which may comprise a spring
interface element 161. In various embodiments, the
spring interface element 161 may be configured to inter-
act with a button spring that may be positioned between
the back wall 161 of the fixed jaw 100 and a back surface
of a button element disposed within the body portion, as
described herein. The spring interface element 161 may
be configured to secure a button spring about a particular
axis extending between the button element and the back
wall 160 in a direction that is at least substantially per-
pendicular to one or both of the back surface of the button
element and the back wall 160. The spring interface el-
ement 161 may mitigate the lateral movement of at least
one end of the button spring about the surface of the back
wall 160. Although exemplarily shown in Figure 4 as a
protrusion extending from the back wall 160 towards the
interior of the fixed jaw 100, the spring interface element
161 may comprise any means for at least partially secur-
ing the position and/or restricting the lateral movement
of a button spring, such as, for example, a fastener and/or
a recessed groove corresponding to a diameter of the
button spring and configured to receive one end of the
button spring.
[0025] As illustrated in Figure 4, the fixed jaw 100 may
comprise two outer portions 170 respectively positioned
on opposite ends of the fixed jaw 100. In various embod-
iments, an outer portion 170 of the fixed jaw 100 may
comprise an outer sidewall 171, an inner sidewall 172,
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an outer shelf 180, a fixed pin aperture 150, and a move-
able pin groove 130. In various embodiments, a fixed pin
aperture 150 may be positioned within an outer shelf 180
of an outer portion 170. A fixed pin aperture 150 may
comprise an opening through which at least a portion of
a fixed pin may extend. In various embodiments, the fixed
pin apertures 150 may comprise a rounded opening ex-
tending between an internal sidewall 172 and an outer
surface of an outer shelf 180. For example, the two fixed
pin apertures 150 of the two respective outer portions
170 may be coaxially arranged such that a substantially
linear fixed pin may extend therebetween. In such a con-
figuration, the central axis shared by the two fixed pin
apertures 150 may define the fixed pin axis 141. In var-
ious embodiments, a fixed pin may be fixedly secured to
a portion of an outer portion 170 such that the fixed pin
axis 141 remains stationary relative to the other compo-
nents of the fixed jaw 100. In various embodiments, a
fixed pin disposed within one or more fixed pin apertures
150 may be configured to freely rotate within the one or
more fixed pin apertures 150 about the fixed pin axis 141.
Alternatively, the fixed pin may be rotationally secured
within one or more of the outer portions 170 such that it
is a static component. In various embodiments, one or
more of the fixed pin apertures 150 may comprise a var-
iable diameter. For example, where a fixed pin comprises
a variable diameter, the fixed pin apertures 150 of the
two outer portions 170 may each comprise a diameter
that increases at least one location along the fixed pin
axis between the corresponding inner sidewall 172 and
the outer wall of the outer shelf 180 (e.g., such that the
diameter of the fixed pin aperture 150 is larger at the
outer surface of the outer shelf than it is at the inner side-
wall 172).
[0026] As described herein, the fixed jaw 100 may fur-
ther comprise at least one moveable pin grooves 130
disposed within an outer portion 170. A moveable pin
groove 130 may comprise an opening through which at
least a portion of a moveable pin may extend. As shown
in Figure 4, each of the moveable pin grooves 130 of the
fixed jaw 100 may be positioned within a respective outer
portion 170. For example, each of the moveable pin
grooves may extend perpendicularly from an outer side-
wall 171 to a corresponding inner sidewall 172. The
moveable pin grooves 130 may be aligned with one an-
other such that the position of each moveable pin groove
130 about its respective sidewall may mirror the position
of the other moveable pin groove 130 about the sidewall
in which it is disposed. Further, in various embodiments,
the dimensions of each of the moveable pin grooves 130
may be at least substantially similar. In such a configu-
ration, the moveable pin grooves 130 may be arranged
such that at least a portion of a substantially linear move-
able pin may extend therebetween. In various embodi-
ments, as described herein, a moveable pin extending
through the moveable pin grooves 130 may be config-
ured to move along the length of the grooves. As such,
the outer boundary of the moveable pin grooves 130 are

configured to limit the motion of the moveable pin relative
to the fixed jaw 100, such that the profile and configura-
tion of the moveable pin grooves 130 at least partially
define a range of motion of a moveable pin that extends
through the grooves.
[0027] Figure 5 illustrates a side view of a fixed jaw
100 according to one embodiment discussed herein. As
shown in Figure 5, the at least one fixed pin aperture 150
may be at least partially positioned within an outer shelf
180 of the fixed jaw 100. Further, as described herein,
at least one of a plurality of moveable pin grooves 130
may be at least partially disposed at an outer sidewall
171 and may extend through to a corresponding inner
sidewall in a direction perpendicular to the outer sidewall
171. In various embodiments, the at least one moveable
pin groove 130 of the fixed jaw 100 may comprise an
upper portion 131, a vertical intermediate portion 132,
and a lower portion 133. In various embodiments, the
vertical intermediate portion 132 may comprise an area
of the moveable pin groove 130 that extends along a
vertical axis and is defined by straight edges. For exam-
ple, the length of the vertical intermediate portion 132
measured along the vertical axis may be greater than the
diameter of a portion of a moveable pin extending there-
through. In various embodiments, the upper portion 131
may comprise an area of the moveable pin groove 130
positioned adjacent to and above the vertical intermedi-
ate portion 132, while the lower portion 133 may comprise
an area of the moveable pin groove 130 positioned ad-
jacent to and above the vertical intermediate portion 132.
As shown in Figure 5, both the upper portion 131 and the
lower portion 133 of the moveable pin groove may 130
comprise an angular configuration such that each portion
extends in a direction that is angled between 1 and 89
degrees from the vertical axis of the vertical intermediate
portion 132. In various embodiments, one or both of the
upper portion 131 and the lower portion 133 may be de-
fined by at least one curved edge. Further, in various
embodiments, the upper portion 131 and the lower por-
tion 133 may extend from the vertical intermediate portion
132 in at least substantially opposite directions, each be-
ing configured to comprise the same angular trajectory
along the sidewall relative to the vertical axis. Collective-
ly, the upper portion 131, the vertical intermediate portion
132, and the lower portion 133 are arranged to define
the shape of the moveable pin groove 130. In various
embodiments, each moveable pin groove 130 of the fixed
jaw 100 may generally comprise a serpentine or "S-
shaped" groove profile having an at least substantially
straight vertical intermediate portion 132. In certain em-
bodiments, the vertical axis along which the vertical in-
termediate portion 132 extends may be at least substan-
tially coplanar with the fixed pin axis.
[0028] Alternatively or additionally, other groove pro-
files may be chosen. For example, a crescent shaped
groove profile, an angled groove profile, and or other con-
figurations of angles and/or curves may be used in a
groove profile.
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ii. Moveable Jaw

[0029] Figures 6 and 7 illustrate exemplary moveable
jaw 200 embodiments as discussed herein. As shown in
Figure 6, a moveable jaw 200 of an exemplary horizontal
lifeline shuttle apparatus may comprise a moveable jaw
cable channel surface 210 configured to define at least
a portion of the cable channel as discussed herein. The
moveable jaw 200 may comprise a moveable upper in-
terface surface 220 comprising a profile, for example,
defined by one or more curved features, that may corre-
spond to that of a fixed upper interface surface, as dis-
cussed herein. As described herein, the moveable upper
interface surface 220 may be configured to nest at least
substantially adjacent to the fixed upper interface surface
so as to maintain an at least substantially smooth tran-
sition between the fixed jaw cable channel surface and
the moveable jaw cable channel surface 220. In various
embodiments, the moveable upper interface surface 220
may be configured to rotate about a fixed pin axis without
engaging the fixed upper interface surface of the fixed
jaw. Alternatively, in various embodiments, the moveable
upper interface surface 220 may contact the fixed upper
interface surface as it rotates about the fixed pin axis
such that the fixed upper interface surface may at least
partially direct the movement of the moveable jaw 200.
[0030] As illustrated in Figure 6, the moveable jaw 200
may comprise two sidewall portions 270 respectively po-
sitioned on opposite ends of the moveable jaw 200. In
various embodiments, a sidewall portion 270 of the
moveable jaw 200 may comprise an outer sidewall 271,
an inner sidewall 272, a fixed pin aperture 250, and a
moveable pin groove 230. In various embodiments, a
fixed pin aperture 250 may comprise an opening through
which at least a portion of a fixed pin may extend. In
various embodiments, the fixed pin apertures 250 may
comprise a rounded opening extending between an outer
sidewall 271 and an internal sidewall 272. For example,
the two fixed pin apertures 250 of the two respective side-
wall portions 270 may be coaxially arranged such that a
substantially linear fixed pin may extend therebetween.
In such a configuration, the central axis shared by the
two fixed pin apertures 252 may define the fixed pin axis.
In various embodiments, the two fixed pin apertures 250
disposed within the respective sidewall portions 270 of
the moveable jaw 200 may be at least substantially co-
axial with the fixed pin apertures of the fixed jaw. For
example, in an exemplary embodiment wherein the outer
sidewalls 272 of the moveable jaw 200 are respectively
positioned directly adjacent an inner sidewall of the fixed
jaw, each of the fixed pin apertures 250 of the moveable
jaw 200 may be coaxially aligned with each of the fixed
pin apertures of the fixed jaw. In such a circumstance,
the respective fixed pin apertures 250 of the moveable
jaw 200 may be positioned at least substantially adjacent
to the fixed pin aperture of the fixed jaw disposed within
an adjacent outer portion thereof. In various embodi-
ments, as described herein, the moveable jaw 200 may

be configured to rotate about a fixed pin disposed within
the one or more fixed pin apertures 250
[0031] As described herein, the moveable jaw 200 may
further comprise at least one moveable pin grooves 230
disposed within a sidewall portion 270. A moveable pin
groove 230 may comprise an opening through which at
least a portion of a moveable pin may extend. As shown
in Figure 6, each of the moveable pin grooves 230 of the
moveable jaw 200 may be positioned within a respective
sidewall portion 270. For example, each of the moveable
pin grooves may extend perpendicularly from an outer
sidewall 271 to a corresponding inner sidewall 272 of the
same sidewall portion 270. The moveable pin grooves
230 of the moveable jaw 200 may be aligned with one
another such that the position of each moveable pin
groove 230 about its respective sidewall portion 270 may
mirror the position of the other moveable pin groove 230
about the sidewall portion 270 in which it is disposed.
Further, in various embodiments, the dimensions of each
of the moveable pin grooves 230 may be at least sub-
stantially similar. In such a configuration, the moveable
pin grooves 230 may be arranged such that at least a
portion of a substantially linear moveable pin may extend
therebetween. In various embodiments, as described
herein, a moveable pin extending through the moveable
pin grooves 230 may be configured to move along the
length of the grooves. As such, the outer boundary of the
moveable pin grooves 230 are configured to limit the mo-
tion of the moveable pin relative to the moveable jaw 200,
such that the profile and configuration of the moveable
pin grooves 230 at least partially define a range of motion
of a moveable pin that extends through each of the
grooves.
[0032] In various embodiments, the moveable jaw 200
may further comprise at least one suspension element
240 respectively positioned within each of the moveable
pin grooves 230 of the moveable jaw 200. For example,
the suspension elements 240 may be positioned within
each of the moveable pin grooves 230 and in between a
portion of a moveable pin extending through the move-
able pin grooves 230 and the eyelet of the attachment
portion. The at least one suspension elements may be
configured to provide a resistance force against a portion
of a moveable pin present within the moveable pin
grooves 230 as the moveable pin is being pulled in a
downward direction (e.g., away from the fixed pin aper-
ture 250) by the attachment portion, as described herein.
In various embodiments, a suspension element 240 may
comprise an element and/or material having sufficient
material properties such that it may be compressed by
the pulling forces transmitted from the attachment portion
to the moveable pin that are great enough to indicate a
"fall event," yet such that it may resist being suppressed
by similarly transmitted pulling forces that are not great
enough to indicate a "fall event," as described herein.
For example, the suspension element 240 may comprise
an elastomer element or a spring. Further, in various em-
bodiments, wherein the shuttle apparatus is configured
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in a standard position, the suppression element may be
configured to provide support to the moveable pin such
that it may remain disposed within a vertical intermediate
position, as described herein. As shown in Figure 6, the
suppression element may be configured to fit between
an inner sidewall 272 and an outer sidewall 271 (e.g.,
within the moveable pin groove) and may comprise a
shape that may at least substantially correspond to a
portion of the moveable pin groove 230.
[0033] Figure 7 illustrates a side view of a moveable
jaw 200 according to an example embodiment discussed
herein. As shown in Figure 7, the at least one fixed pin
aperture 250 may be at least partially positioned within
a sidewall portion 270 of the moveable jaw 200. Further,
as described herein, at least one of a plurality of move-
able pin grooves 230 may be at least partially disposed
at an outer sidewall 271 and may extend through to the
inner sidewall of the same sidewall portion 270 in a di-
rection perpendicular to the outer sidewall 271. In various
embodiments, the at least one moveable pin groove 230
of the moveable jaw 200 may comprise an upper portion
231, a vertical intermediate portion 232, and a lower por-
tion 233. In various embodiments, the upper portion 231,
the vertical intermediate portion 232, and the lower por-
tion 233 may be at least substantially similarly configured
to the upper portion, vertical intermediate portion, and
lower portion, respectively, of the moveable pin grooves
of the fixed jaw, as described herein. For example, the
vertical intermediate portion 232 may comprise an area
of the moveable pin groove 230 that extends along a
vertical axis and is defined by straight edges. In certain
embodiments, the vertical axis along which the vertical
intermediate portion 232 extends may be at least sub-
stantially coplanar with the fixed pin axis.
[0034] In various embodiments, the upper portion 231
may comprise an area of the moveable pin groove 230
positioned adjacent to and above the vertical intermedi-
ate portion 232, while the lower portion 233 may comprise
an area of the moveable pin groove 230 positioned ad-
jacent to and above the vertical intermediate portion 232.
As shown in Figure 7, both the upper portion 231 and the
lower portion 233 of the moveable pin groove 230 may
comprise an angular configuration such that each portion
extends in a direction that is angled between 1 and 89
degrees from the vertical axis of the vertical intermediate
portion 232. In various embodiments, one or both of the
upper portion 231 and the lower portion 233 may be de-
fined by at least one curved edge. Further, in various
embodiments, the upper portion 231 and the lower por-
tion 233 may extend from the vertical intermediate portion
232 in at least substantially opposite directions, each be-
ing configured to comprise the same angular trajectory
along the sidewall portion 270 relative to the vertical axis.
Collectively, the upper portion 231, the vertical interme-
diate portion 232, and the lower portion 233 are arranged
to define the shape of the moveable pin groove 230. In
various embodiments, each moveable pin groove 230 of
the moveable jaw 200 may generally comprise a serpen-

tine or "S-shaped" groove profile having an at least sub-
stantially straight vertical intermediate portion 232.
[0035] As described herein, in various embodiments,
the serpentine or "S-shaped" groove profile of the move-
able pin grooves 230 of the moveable jaw 200 may be
at least substantially similar to the groove profile (e.g.,
groove shape) of the moveable pin grooves of the fixed
jaw, but may be arranged within the respective sidewall
portions 270 such that each moveable pin groove 230
embodies a mirrored configuration transposed about the
central vertical axis along which the vertical intermediate
portion extends, as described in further detail herein.
[0036] Further, as described herein, in various embod-
iments, at least a portion of the lower portion 233 of the
moveable pin groove 230 may be configured to house a
suppression member, as described herein.
[0037] Figure 8 illustrates a side sectional view of var-
ious components of an exemplary apparatus according
to an embodiment. In particular, Figure 8 illustrates the
moveable pin grooves 130, 230 of both the fixed jaw and
the moveable from a point of view positioned external to
the shuttle apparatus and along a moveable pin axis. As
shown, in various embodiments, the moveable pin
groove 130 of the fixed jaw may be disposed within an
outer portion of the fixed jaw, extending between and
outer sidewall 171 and an inner sidewall. Further, the
moveable pin groove 230 of the moveable jaw may be
disposed within a sidewall portion of the moveable jaw,
extending between an outer sidewall and an inner side-
wall thereof. In various embodiments, the inner sidewalls
of the fixed jaw may be respectively positioned directly
adjacent the outer sidewalls of the moveable jaw, such
that the moveable pin groove 230 of the moveable jaw
may be positioned inside the moveable pin groove 130
of the fixed jaw relative to the body of the shuttle appa-
ratus.
[0038] As described herein, in various embodiments,
the moveable pin grooves of the fixed jaw and the move-
able jaw, 130, 230 may comprise an at least substantially
similar serpentine or "S-shaped" groove profile. Critically,
in various embodiments, the moveable pin grooves of
the moveable jaw 230 may be arranged within the re-
spective sidewall portions such that each moveable pin
groove 230 may embody a mirrored configuration of the
moveable pin groove 130 of the fixed jaw transposed
about a central vertical axis along which the vertical in-
termediate portions 132, 232 of each of the plurality of
moveable pin grooves extends. For example, the move-
able pin grooves of the fixed jaw 130 may be aligned with
the moveable pin grooves of the moveable jaw 230 such
that the vertical intermediate portion 232 of the moveable
pin groove 230 of the moveable jaw 200 may be coaxially
aligned with each of the vertical intermediate portions
132 of the moveable pin grooves 130 of the fixed jaw. In
various embodiments, the vertical intermediate portion
232 of the moveable pin groove 230 of the moveable jaw
200 may each comprise at least substantially the same
cross-sectional area as vertical intermediate portion 132
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of the moveable pin groove 130 of the fixed jaw. In various
embodiments, each moveable pin groove 230 of the
moveable jaw 200 and an adjacently positioned move-
able pin groove 130 of the fixed jaw may collectively de-
fine a crossing groove pattern configured to overlap at
the respective coaxial vertical intermediate portions 132,
232, as shown in Figure 8. In various embodiments, the
overlapping and coaxial vertical intermediate portions
132, 232 of the fixed jaw and moveable jaw moveable
pin grooves 130, 230 allow for a moveable pin configured
to extend through each of the moveable pin grooves 130,
230 to naturally settle in a nominal position within the
vertical intermediate portion 132, 232 of each of the
moveable pin grooves 130, 230. For example, the multi-
layered crossing configuration of the respective upper
portions and lower portions of the moveable pin grooves,
in combination with the vertical configuration of the ver-
tical intermediate portions 132, 232, may functionally pre-
vent a moveable pin disposed within the vertical interme-
diate portions 132, 232 from being vertically displaced
without the application of external force. As described
here, the vertical positioning of the moveable pin within
the moveable pin grooves 130, 230 may, at least in part,
operatively control the rotation movement of the move-
able jaw, and thus, the configuration of the shuttle appa-
ratus. As such, in an embodiment wherein the moveable
pin is misaligned (e.g., the moveable pin axis is undesir-
ably raised) due, in part, to manufacturing variability, the
moveable jaw may rotate such that the shuttle apparatus
may move at least away from a standard position towards
either an open or closed position, depending on the di-
rection of the error. For example, such an error may result
in the cable channel gap widening to such an extent that
a cable retained therein may get wedged between the
moveable jaw and the fixed jaw, reducing the ability of
the shuttle apparatus to smoothly glide along the cable
in a manner that is comfortable to a user. As designed,
the dual, mirrored, "S-shaped" moveable pin grooves
130, 230 of an exemplary embodiment described herein,
each comprising a vertical intermediate portion 132, 232,
reduce the risk of misalignment and corresponding error
by providing a nominal position along a vertical axis in
which a moveable pin may naturally settle, thereby mit-
igating the effects of production variability, in some ex-
amples.

iii. Exemplary Fixed Pin and Moveable Pin Configurations

[0039] Figures 9-10 illustrate various components of
the body portion and a moveable pin of an exemplary
shuttle apparatus that is configured in a standard posi-
tion. Figure 9 illustrates a moveable pin 430 and a fixed
pin 140 positioned within the exemplary fixed jaw 100
embodiment described herein with respect to Figures 3
and 4. As discussed herein, the fixed pin 140 may be
configured to extend between the two fixed pin apertures
150 of the two respective outer portions 170. In various
embodiments, the two opposite ends of the fixed pin 140

may be respectively secured within the two outer shelves
180 of the fixed jaw 100 so as to prevent lateral movement
of the fixed pin 140 along a fixed pin axis. In various
embodiments, the fixed pin 140 may be configured to
freely rotate within the one or more fixed pin apertures
150 about the fixed pin axis. Alternatively, the fixed pin
140 may be rotationally secured within one or more of
the outer portions 170 such that it comprises a fully static
component of the shuttle apparatus.
[0040] Further, as shown in Figure 9, moveable pin
430 may extend between the two moveable pin grooves
130 respectively positioned within the two outer portions
170 of the fixed jaw. In various embodiments, the move-
able pin 430 may be configured to extend through each
of the two moveable pin grooves 130 and beyond the
outer sidewalls 171 of the outer portions 170, such that
it may be fixedly secured to an arm of an attachment
portion, as described herein. As shown, the moveable
pin grooves 130 comprise a vertical intermediate portion
and a generally "S-shaped" groove profile. In such an
exemplary configuration, and wherein the shuttle appa-
ratus is in the standard position, the moveable pin 430
may be positioned in a nominal position such that it ex-
tends between the vertical intermediate portions of the
respective moveable pin grooves 130.
[0041] Figure 10 illustrates a moveable pin 430 and a
fixed pin 140 positioned within the exemplary moveable
jaw 200 embodiment described herein with respect to
Figures 5 and 6. As discussed herein, the fixed pin 140
may be configured to extend between the two fixed pin
apertures 150 of the two respective sidewall portions 270.
In various embodiments, the fixed pin 140 may extend
between the two fixed pin apertures 250 respectively po-
sitioned within the two sidewall portions 270 of the move-
able jaw. In various embodiments, the fixed pin 140 may
be configured to extend beyond the outer sidewalls 271
of the sidewall portions 270, such that the fixed pin 140
may further extend into the side portions of the fixed jaw,
where it may be fixedly secured, as described herein. In
various embodiments, the fixed pin 140 may be config-
ured to freely rotate within the one or more fixed pin ap-
ertures 250 about the fixed pin axis. Alternatively, the
fixed pin 140 may be rotationally secured within the fixed
jaw such that it comprises a fully static component of the
shuttle apparatus. In various embodiments, as described
herein, the moveable jaw may be configured to rotate
about the fixed pin 141.
[0042] Further, as shown in Figure 10, moveable pin
430 may extend between the two moveable pin grooves
230 respectively positioned within the two sidewall por-
tions 270 of the moveable jaw. In various embodiments,
the moveable pin 430 may be configured to extend
through each of the two moveable pin grooves 230 and
beyond the outer sidewalls 271 of the sidewall portions
270, such that it may be fixedly secured to one or more
arms of an attachment portion, as described herein. As
shown, the moveable pin grooves 230 comprise a vertical
intermediate portion and a generally "S-shaped" groove
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profile. In such an exemplary configuration, and wherein
the shuttle apparatus is in the standard position, the
moveable pin 430 may be positioned in a nominal position
such that it extends between the vertical intermediate
portions of the respective moveable pin grooves 230.

B. Attachment Portion

[0043] Figures 11A-11B illustrate an exemplary attach-
ment portion according to an exemplary embodiment. As
shown in Figures 11A and 11B, the horizontal lifeline
shuttle apparatus may comprise an attachment portion
20. In various embodiments, the attachment portion 20
may comprise an eyelet 400, an internal eyelet area 410,
two opposite arms 420, at least one moveable pin aper-
ture 440, and a bracket 450.
[0044] In various embodiments, the attachment portion
20 may comprise an internal eyelet area 410 defined by
the eyelet 400. The attachment portion 20 may be con-
figured to receive at least one attachable interface ele-
ment, such as, for example, a hook or a carabiner,
through the internal eyelet area 410 such that it may be
secured to the eyelet 400. In various embodiments, the
attachment portion 20 may be configured to receive a
pulling force from an attachable interface element at-
tached thereto that may effectively pull the attachment
portion 20 in a direction away from a cable to which a
body portion of the shuttle apparatus is attached.
[0045] In various embodiments, the attachment portion
20 may comprise two opposite arms 420. As shown in
Figures 11A-11B, the each of the arms 420 of the attach-
ment portion may be configured to extend directionally
outward from an eyelet 400. In various embodiments, an
arm 420 may comprise a front surface 421, a back sur-
face 422, and a top surface 423. Further, in various em-
bodiments, each of the two opposite arms 420 may com-
prise a moveable pin aperture 440. In various embodi-
ments, a moveable pin aperture 420 may comprise an
opening through which at least a portion of a moveable
pin may extend. For example, the two moveable pin ap-
ertures 440 of the two respective arms 420 may be co-
axially arranged such that a substantially linear moveable
pin may extend therebetween. In such a configuration,
the central axis shared by the two moveable pin apertures
may define the moveable pin axis 431. In various em-
bodiments, a moveable pin may be fixedly secured to a
portion of an arm 420 such that the moveable pin axis
431 may remain stationary relative to the other compo-
nents of the attachment portion 20. As described herein,
the attachment portion 20 may be rotatable about a
moveable pin axis 431. For example, in various embod-
iments, the attachment portion 20 may have a range of
motion of approximately 180 degrees such that the at-
tachment portion 20 may rotate in either a clockwise or
counterclockwise direction to an at least substantially
horizontal position on either side of the body portion.
[0046] In various embodiments the attachment portion
may further comprise a bracket 450. The bracket may be

configured to extend across an exemplary attachment
portion 20 in a direction substantially parallel the move-
able pin axis. In various embodiments, the bracket may
be configured to act as a physical barrier to prevent or
otherwise reduce unwarranted interaction with the button
element. For example, in a configuration wherein the at-
tachment portion 20 is rotated 90 degrees about the
moveable pin axis 431 such that the eyelet 400 is posi-
tioned on the same side of the shuttle apparatus as the
button element, the bracket 450 may act as a physical
barrier between an attachable interface element secured
to the eyelet and the button interface. Further, in various
embodiments, the bracket 450 may be configured to fa-
cilitate the unlocking of the dual-locking mechanism with
a single hand, as described herein. For example, the
bracket 450 maybe positioned relatively proximate to the
button interface and may be operatively connected to the
rest of the attachment portion 20 such that a force applied
to the bracket 450 may be transferred to the moveable
pin. The proximity of the bracket 450 to the button inter-
face allows one to apply force to the attachment portion
20 while being able to reach the button interface with at
least one finger of the same hand.
[0047] Figure 12 illustrates an exemplary attachment
portion according to an example embodiment described
herein. As shown in Figure 12, a moveable pin 430 may
be fixedly secured to a portion of each of the two opposite
arms 420 such that the moveable pin 430 may extend
between the two opposite arms 420 of the attachment
portion 20 along the moveable pin axis 431. In various
embodiments, one or more of the moveable pin apertures
440 may comprise a variable diameter. For example,
where the moveable pin 431 comprises a variable diam-
eter, the moveable pin apertures 440 of the two opposite
arms 420 may each comprise a diameter that increases
at least one location along the moveable pin axis along
the depth of an arm 420 (e.g., such that the diameter of
the moveable pin aperture 440 is larger at an outer sur-
face of the arm 420 than it is at an inner surface).

C. Exemplary Shuttle Apparatus Configurations

[0048] Figure 13 illustrates a side view of various com-
ponents of an exemplary apparatus according to an em-
bodiment. In particular, Figure 13 shows an exemplary
shuttle apparatus in an open position, as described here-
in. In various embodiments, the shuttle apparatus may
be selectively transitioned from a standard position to an
open position, wherein the moveable jaw 200 may be
rotated about a fixed pin 140 in a rotational direction away
from an uppermost portion of the fixed jaw 100. For ex-
ample, when configured in an open position, the shuttle
apparatus may comprise a cable channel gap 310 that
is sufficiently wide to allow for a cable to pass through
and into the cable channel 300. In various embodiments,
the apparatus may be configured to transition from a
standard position to an open position, for example, upon
the execution of a two-step process. As described herein,
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in various embodiments, the shuttle apparatus may be
configured to transition from a standard position to an
open position by first applying force to the button inter-
face, and then simultaneously applying an upward verti-
cal force to the attachment portion 20. As described here-
in, the button element may comprise an angled slot that,
upon the displacement of the button element resulting
from the pressing force applied thereto, may be substan-
tially aligned with the moveable pin 430 configured to
receive the moveable pin 430 upon the displacement of
the moveable pin 430 in an upward vertical direction. The
slot on the bottom surface of the button may be config-
ured to direct a path of travel along a moveable pin
groove, as described herein, such that when the move-
able pin 430 is disposed within the slot, an additional
vertical force applied to the attachment portion 20 may
cause the moveable jaw 200 rotate about the fixed pin
140 into an open position. As shown in Figure 13, in var-
ious embodiments, the application of the upward vertical
force to the attachment portion 20 and the subsequent
vertical displacement thereof may cause the top surface
of the arm 423 of the attachment portion 20 to engage a
bottom surface 181 of the outer shelf 180 of the fixed jaw
100.
[0049] Figure 14 illustrates a side view of various com-
ponents of an exemplary apparatus according to an em-
bodiment. In particular, Figure 14 shows an exemplary
shuttle apparatus in a closed position, as described here-
in. In various embodiments, the shuttle apparatus may
transition from a standard position to a closed position,
wherein the moveable jaw 200 may be rotated about a
fixed pin 140 in a rotational direction towards an upper-
most portion of the fixed jaw 100. For example, when
configured in a closed position, the cable channel gap
310 define by the moveable jaw 200 and the fixed jaw
100 may be effectively closed or closed. In various em-
bodiments, the moveable jaw 200 may rotate towards
the fixed jaw 100 to such an extent so as to physically
engage the fixed jaw 100. In a closed position, for exam-
ple, the cable channel may be reinforced such that a ca-
ble disposed within the cable channel 300 may not es-
cape the perimeter established by the shuttle apparatus.
[0050] In various embodiments, the shuttle apparatus
may be configured in a closed position in response to the
attachment portion 20 experiencing a pulling force great
enough to overcome the elastic forces of the at least one
suspension element 240 as described herein (e.g., dur-
ing a "fall event") and rotate the moveable jaw 200 to-
wards the fixed jaw 100. For example, the attachment
portion 20 may be configured to receive a pulling force
from an attachable interface element attached thereto
that may effectively pull the attachment portion 20 in a
direction away from a cable to which the body portion 10
is attached (e.g., a falling direction). As described herein,
such a force may cause the attachment portion 20 to
move away from the body portion 10, and thus cause the
moveable pin 430 to move along the groove profile of the
plurality of moveable pin grooves 130, 230. For example,

the moveable pin 430 may be vertically displaced in a
downward position so as to be configured within an an-
gled lower portion of the plurality of moveable pin
grooves, 130, as described herein. In various embodi-
ments, the angled configuration of the moveable pin
grooves 130 may direct the pulling force to a particular
point on the moveable jaw 200 such that it may be rotated
about the fixed pin 140 to close the cable channel gap
310, thereby preventing the shuttle apparatus from
traveling over intermediate brackets of the horizontal life-
line system and reinforcing the connection of the shuttle
apparatus to the cable.
[0051] Figure 15 illustrates a side view of various com-
ponents of an exemplary apparatus according to an em-
bodiment. In particular, Figure 15 shows an exemplary
shuttle apparatus in a standard position, as described
herein. In various embodiments, the attachment portion
20 of the shuttle apparatus may be selectively rotated
about a central axis of the moveable pin 430 (e.g., a
moveable pin axis). For example, in various embodi-
ments, the attachment portion 20 may have a range of
motion of approximately 180 degrees such that the at-
tachment portion 20 may rotate in either a clockwise or
counterclockwise direction to an at least substantially
horizontal position on either side of the body portion 10.
As shown in Figure 15, the attachment portion 20 is con-
figured in a fully horizontal position, rotated 90 degrees
clockwise from the vertical axis. In various embodiments,
as the attachment portion 20 is rotated towards a hori-
zontal position, the top surface 423 of the arm 420 may
be configured to physically engage the bottom surface
181 of the outer shelf 180 of the fixed jaw 100 so as to
interfere with the rotation of the attachment portion 20.
In various embodiments, the geometric dimensions of
the arm 420 may be such that an increased rotational
force is required in order to overcome the resistance ex-
hibited by the arm 420. For example, upon applying an
increased force to the attachment portion 20 in the rota-
tion direction, the arm 420 of the attachment portion may
be forcibly rotated in to a substantially horizontal config-
uration wherein the front surface 421 of the arm 420 may
be interfaced against the bottom surface 181 of the outer
shelf 180 of the fixed jaw 100. As described herein, the
configuration of the attachment portion 20 and the fixed
jaw 100 wherein an increased rotational force is required
to rotate the attachment portion 20 through a particular
angle to a substantially horizontal position may comprise
a deliberately designed component of the shuttle appa-
ratus that prevents the unadulterated rotation of the at-
tachment portion 20 about its 180-degree range of mo-
tion. The force required may function as a mechanism to
ensure that the rotation of the attachment portion 20 to
the resisted angular position is an intentional rotation.
[0052] In various embodiments, when rotated in a sub-
stantially horizontal position, the shuttle apparatus may
be configured to lock the attachment portion 20 in such
a position. For example, the bottom surface 181 of the
outer shelf 180 of the fixed jaw 100 may comprise a con-
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cave surface configured to create an added difficulty as-
sociated with rotating the attachment portion 20 from the
horizontal position. In such a configuration, as shown in
Figure 15, the moveable pin 430 may be constrained in
the vertical position, due at least in part to the engage-
ment between the front surface 421 of the arm 420 and
the bottom surface 181 of the outer shelf 180. As de-
signed, the configuration of the fixed jaw 100 and the
attachment portion effectively eliminates the need for a
distinct locking mechanism configured to lock the attach-
ment portion in a horizontal position. For example, the
apparatus, as described herein, may be configured such
that upon rotation of the attachment portion to a horizontal
position, the attachment portion is locked in place by the
specific geometry of the body portion and the arms of the
attachment portion.
[0053] It should be understood that while illustrated in
a position 90 degrees clockwise from the vertical axis,
the attachment portion may be similarly rotated 90 de-
grees from the vertical axis in the counter-clockwise di-
rection. In such a circumstance, each of the various ge-
ometries, resistance forces, and functionalities described
above may also exist when the attachment portion is ro-
tated in the counter-clockwise direction.

Conclusion

[0054] Many modifications and other embodiments will
come to mind to one skilled in the art to which this dis-
closure pertains having the benefit of the teachings pre-
sented in the foregoing descriptions and the associated
drawings. Therefore, it is to be understood that the dis-
closure is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments
are intended to be included within the scope of the ap-
pended claims. Although specific terms are employed
herein, they are used in a generic and descriptive sense
only and not for purposes of limitation.

Claims

1. A horizontal lifeline shuttle apparatus, comprising:

an attachment portion; and
a body portion, the body portion comprising:

a fixed jaw;
a moveable jaw; and
a plurality of moveable pin grooves, at least
one of the plurality of moveable pin grooves
comprising a vertical portion and an angled
portion;

wherein at least a portion of a moveable pin is
disposed within each of the plurality of moveable
pin guide grooves such that a range of motion
of the moveable pin is defined at least in part by

the plurality of moveable pin grooves;
wherein the vertical portion of the at least one
of the plurality of moveable pin grooves is con-
figured to provide a nominal position along a ver-
tical axis in which the moveable pin may natu-
rally settle so as to at least partially mitigate one
or more effects of production variability.

2. The apparatus of claim 1, wherein the body portion
further comprises a cable channel defined by at least
a portion of the fixed jaw and at least a portion of the
moveable jaw; wherein the body portion is config-
ured to at least partially surround a portion of a cable
so as to retain the portion of the cable within the
cable channel.

3. The apparatus of claim 1, wherein the attachment
portion comprises:

an eyelet; and
the moveable pin, the moveable pin being fixedly
disposed between two opposite arms.

4. The apparatus of claim 1, wherein the at least one
of the plurality of moveable pin grooves comprising
the vertical portion further comprises a non-linear
portion.

5. The apparatus of claim 4, wherein the at least one
of the plurality of moveable pin grooves comprising
the vertical portion comprises an S-shaped groove
profile, wherein the vertical portion comprises an in-
termediate portion positioned in between two non-
linear portions.

6. The apparatus of claim 5, wherein the at least one
of the plurality of moveable pin grooves comprising
the vertical portion comprises two moveable pin
grooves comprising an S-shaped groove profile, the
two moveable pin grooves comprising an S-shaped
groove profile being arranged in opposite directions
and positioned such that the respective vertical por-
tions of each of the two moveable pin grooves com-
prising an S-shaped groove profile are coaxially
aligned.

7. The apparatus of claim 1, wherein the attachment
portion is configured to be rotatable 90 degrees rel-
ative to a vertical axis to an at least substantially
horizontal position on either side of the body portion.

8. The apparatus of claim 7, wherein the attachment
portion is rotatable about a moveable pin axis.

9. The apparatus of claim 7, wherein the attachment
portion is lockable in the at least substantially hori-
zontal position via an engagement of at least a por-
tion of the attachment portion with the body portion.
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10. The apparatus of claim 9, wherein the at least a por-
tion of the attachment portion comprises one or more
of the opposite arms of the attachment portion.

11. The apparatus of claim 10, wherein the engagement
of the at least a portion of the attachment portion with
the body portion comprises a surface of each of the
one or more arms being configured in an at least
substantially flush arrangement against a bottom
surface of one or more outer portions of the body
portion.

12. The apparatus of claim 11, wherein at least one of
the bottom surfaces of the one or more outer portions
of the body portion comprises a concave horizontal
surface extending vertically in the direction of the
one or more arms.

13. The apparatus of claim 1, wherein the apparatus is
configurable between an open position, a closed po-
sition, and a standard position; wherein the appara-
tus is configured in the open position based on a two-
step process comprising a compression of a button
element and a vertical displacement of the moveable
pin, the vertical displacement of the moveable pin
resulting at least in part from a force applied to the
attachment portion.

14. The apparatus of claim 13, wherein the attachment
portion further comprises a bracket disposed be-
tween the two opposite arms of the attachment por-
tion, the bracket being configured to facilitate an ex-
ecution of the two-step process by a user using a
single hand.

15. The apparatus of claim 14, wherein the bracket is
positioned so as to at least partially block a button
interface from unwarranted user interaction when
the attachment portion is rotated to an at least sub-
stantially horizontal position.
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