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SELF-RETRACTING DEVICE AND AXLE THEREFOR

CROSS-REFERENCE TO RELATED APPLICATION
[0002] This application claims priority to U.S. Patent Application No. 17/488,495, filed

September 29, 2021, which claims the benefit of U.S. Provisional Patent Application No.
63/086,920, filed October 2, 2020, the disclosures of which are hereby incorporated by
reference in their entirety.

TECHNICAL BACKGROUND

Technical Field

[0003] The present disclosure is generally directed to safety systems and arrangements and,
in particular, to a self-retracting device, such as a fall arrest or controlled descent device,
including self-retracting lanyards and the like, which may be used in connection with a harness
to protect the wearer from a sudden, accelerated fall arrest event, as well as a self-retracting
device having a an axle.

Technical Considerations

[0004] Self-retracting devices may be used in a variety of situations and applications. For
example, one type of a self-retracting device is in the form of a retractable lanyard, such as a
self-retracting lanyard (SRL), which is commonly used for fall protection in industrial
environments, as well as in connection with recreational activities. SRLs have numerous
industrial end uses, including, but not limited to, construction, manufacturing, hazardous
materials/remediation, asbestos abatement, spray painting, sand blasting, welding, mining,
numerous oil and gas industry applications, electric and utility, nuclear energy, paper and pulp,
sanding, grinding, stage rigging, roofing, scaffolding, telecommunications, automotive repair
and assembly, warehousing, and railroading.

[0005] SRLs frequently include a housing that includes a rotatable drum or a hub around
which a line, typically made of webbing, cable, rope, and/or synthetic material, is wound. The
hub rotates to unwind (or “pay out”) the line from its housing when a certain level of tension
is purposefully applied. When tension is reduced or released, the hub can slowly rotate in a
reverse direction via a retraction mechanism, causing the line to retract or rewind about the
drum or hub. The retraction mechanism may include a power spring which is energized when
the line is paid out from the housing and is de-energized to retract the line into the housing.
Certain SRLs may further include a braking mechanism or assembly for resisting hub rotation

when an inelastic line (e.g., a steel cable) unwinds too rapidly, i.e., faster than its predetermined
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maximum velocity for normal payout. A sudden line payout may be an indication that the
lanyard wearer/user has experienced a fall that needs to be stopped or arrested.

[0006] The drum of the SRL rotates around an axle positioned at a center of rotation of the
drum. The axle is typically made of metal and may be keyed with one or more components of
the SRL. Conventional axles often have complex geometries that require expensive and time-
consuming manufacturing steps. Furthermore, conventional axles do not capture the retraction
mechanism during assembly and inspection of the SRL, such as when at least a portion of an
outer cover is removed, in a manner that prevents dangerous unwinding of the power spring of
the retraction mechanism. Therefore, there is a need in the art to provide an improved self-
retracting device having an improved axle.

SUMMARY OF THE DISCLOSURE

[0007] Accordingly and generally, in some non-limiting embodiments or aspects of the
present disclosure, provided is a self-retracting device having an improved axle.

[0008] In accordance with some non-limiting embodiments or aspects of the present
disclosure, provided is a self-retracting device that may have a housing assembly including a
first housing cover removably connectable to a second housing cover, a rotatable hub received
within an interior of the housing assembly and having a line associated therewith, a retraction
member received within an interior of the housing assembly between the rotatable hub and the
first housing cover, and an axle having a first end fixedly but removably connected to the first
housing cover, a body extending through the retraction member and the rotatable hub, and a
second end received in engagement with at least a portion of the rotatable hub.

[0009] In accordance with some non-limiting embodiments or aspects of the present
disclosure, the axle may have first threads at the first end configured for threadably engaging
with second threads on the first housing cover. The second threads may be defined on an insert
non-removably connected to the first housing cover. The second end of the axle may have a
bolt head configured for interfacing with a fastening tool. The first end and the second end of
the axle may be contained within the interior of the housing assembly when the first housing
cover is connected to the second housing cover. The second end of the axle may be received
within a pocket of the second housing cover when the second housing cover is connected to
the first housing cover.

[0010] In accordance with some non-limiting embodiments or aspects of the present
disclosure, the first housing cover may be removably connectable to the second housing cover

by one or more fasteners, clips, adhesive, or any combination thereof. The line may have a
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first end directly or indirectly attached to the rotatable hub and a second end opposite the first
end and extending out of the housing assembly.

[0011] In accordance with some non-limiting embodiments or aspects of the present
disclosure, the retraction member may bias the rotatable hub in a first rotational direction. The
rotatable hub may be configured to: (i) retract the line into the interior of the housing assembly
by winding the line onto the rotatable hub when the rotatable hub moves in the first rotational
direction; and (ii) pay out the line from the interior of the housing by unwinding from the
rotatable hub when the rotatable hub moves in a second rotational direction opposite the first
rotational direction. The retraction member may be a power spring. The power spring may
include a first end fixed relative to the housing assembly and a second end secured directly or
indirectly to the rotatable hub.

[0012] In accordance with some non-limiting embodiments or aspects of the present
disclosure, a brake assembly may be configured to prevent rotation of the rotatable hub upon
activation of the brake assembly. The brake assembly may include a speed-sensitive
mechanism having an activated position and a non-activated position. The speed-sensitive
mechanism may be rotatable in conjunction with the rotatable hub and may be configured to
transition from the non-activated position to the activated position upon a predetermined
rotation speed of the rotatable hub.

[0013] In accordance with some non-limiting embodiments or aspects of the present
disclosure, a self-retracting device may include a housing assembly having a first housing cover
removably connectable to a second housing cover, a rotatable hub and a retraction member
received within an interior of the housing assembly, and an axle having a first end fixedly but
removably connected to the first housing cover and a second end in engagement with at least a
portion of the rotatable hub. The rotatable hub and the retraction member may be captured
between the second end of the axle and the first housing cover.

[0014] In accordance with some non-limiting embodiments or aspects of the present
disclosure, the first end of the axle may be threadably connected to the first housing cover. The
second end of the axle may have a shoulder configured for engaging the rotatable hub. The
second end of the axle may be received within a pocket of the second housing cover when the
second housing cover is connected to the first housing cover. The first end of the axle may be
connected to the first housing cover by one of a threaded connection, a rivet head on a terminal
end of the first end, a cap threadably connected to the first end, a locking clip connected to a
recess or an opening in the first end, and a movable locking tab on the first end in engagement

with a locking lip on the first housing cover.
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[0015] In accordance with some embodiments or aspects, the self-retracting device may be
characterized by one or more of the following clauses:

[0016] Clause 1: A self-retracting device comprising: a housing assembly comprising a first
housing cover removably connectable to a second housing cover; a rotatable hub received
within an interior of the housing assembly and having a line associated therewith; a retraction
member received within the interior of the housing assembly between the rotatable hub and the
first housing cover; and an axle having a first end fixedly but removably connected to the first
housing cover, a body extending through the retraction member and the rotatable hub, and a
second end in engagement with at least a portion of the rotatable hub.

[0017] Clause 2: The self-retracting device according to clause 1, wherein the axle has
first threads at the first end configured for threadably engaging with second threads on the first
housing cover.

[0018] Clause 3: The self-retracting device according to clause 1 or 2, wherein the second
threads are defined on an insert non-removably connected to the first housing cover.

[0019] Clause 4: The self-retracting device according to any of clauses 1-3, wherein the
second end of the axle has a bolt head configured for interfacing with a fastening tool.

[0020] Clause 5: The self-retracting device according to any of clauses 1-4, wherein the
first end and the second end of the axle are contained within the interior of the housing assembly
when the first housing cover is connected to the second housing cover.

[0021] Clause 6: The self-retracting device according to any of clauses 1-5, wherein the
second end of the axle is received within a pocket of the second housing cover when the second
housing cover is connected to the first housing cover.

[0022] Clause 7: The self-retracting device according to any of clauses 1-6, wherein the
first housing cover is removably connectable to the second housing cover by one or more
fasteners, clips, adhesive, or any combination thereof.

[0023] Clause 8: The self-retracting device according to any of clauses 1-7, wherein the
line has a first end directly or indirectly attached to the rotatable hub and a second end opposite
the first end and extending out of the housing assembly.

[0024] Clause 9:  The self-retracting device according to any of clauses 1-8, wherein the
retraction member biases the rotatable hub in a first rotational direction.

[0025] Clause 10: The self-retracting device according to any of clauses 1-9, wherein the
rotatable hub is configured to: (i) retract the line into the interior of the housing assembly by
winding the line onto the rotatable hub when the rotatable hub moves in the first rotational

direction; and (ii) pay out the line from the interior of the housing by unwinding from the
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rotatable hub when the rotatable hub moves in a second rotational direction opposite the first
rotational direction.

[0026] Clause 11: The self-retracting device according to any of clauses 1-10, wherein the
retraction member is a power spring.

[0027] Clause 12: The self-retracting device according to any of clauses 1-11, wherein the
power spring comprises a first end fixed relative to the housing assembly and a second end
secured directly or indirectly to the rotatable hub.

[0028] Clause 13: The self-retracting device according to any of clauses 1-12, further
comprising a brake assembly configured to prevent rotation of the rotatable hub upon activation
of the brake assembly.

[0029] Clause 14: The self-retracting device according to any of clauses 1-13, wherein the
brake assembly comprises a speed-sensitive mechanism having an activated position and a non-
activated position.

[0030] Clause 15: The self-retracting device according to any of clauses 1-14, wherein the
speed-sensitive mechanism is rotatable in conjunction with the rotatable hub and is configured
to transition from the non-activated position to the activated position upon a predetermined
rotation speed of the rotatable hub.

[0031] Clause 16: A self-retracting device comprising: a housing assembly comprising a
first housing cover removably connectable to a second housing cover; a rotatable hub and a
retraction member received within an interior of the housing assembly; and an axle having a
first end fixedly but removably connected to the first housing cover and a second end in
engagement with at least a portion of the rotatable hub, wherein the rotatable hub and the
retraction member are captured between the second end of the axle and the first housing cover.
[0032] Clause 17: The self-retracting device according to clause 16, wherein the first end
of the axle is threadably connected to the first housing cover.

[0033] Clause 18: The self-retracting device according to clause 16 or 17, wherein the
second end of the axle has a shoulder configured for engaging the rotatable hub.

[0034] Clause 19: The self-retracting device according to any of clauses 16-18, wherein
the second end of the axle is received within a pocket of the second housing cover when the
second housing cover is connected to the first housing cover.

[0035] Clause 20: The self-retracting device according to any of clauses 16-19, wherein
the first end of the axle is connected to the first housing cover by one of a threaded connection,

a rivet head on a terminal end of the first end, a cap threadably connected to the first end, a
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locking clip connected to a recess or an opening in the first end, and a movable locking tab on
the first end in engagement with a locking lip on the first housing cover.

[0036] These and other features and characteristics of the present disclosure, as well as the
methods of operation and functions of the related elements and structures, and the combination
of parts, and economies of manufacture, will become more apparent upon consideration of the
following description and the appended claims with reference to the accompanying drawings,
all of which form a part of this specification, wherein like reference numerals designate
corresponding parts in the various figures. It is to be expressly understood, however, that the
drawings are for the purpose of illustration and description only and are not intended as a

definition of the limits of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] FIG. 1is an isometric perspective view of a self-retracting device according to some
non-limiting embodiments or aspects of the present disclosure;

[0038] FIG. 2 is an exploded isometric perspective view of the self-retracting device shown
in FIG. 1;

[0039] FIG. 3 is a cross-sectional view of the self-retracting device shown in FIG. 1;
[0040] FIG. 4 is an isometric perspective view of a shoulder bolt axle;

[0041] FIGS. SA-5F are schematic, side cross-sectional views of a self-retracting device
according to some non-limiting embodiments or aspects of the present disclosure;

[0042] In FIGS. 1-5F the same reference numbers represent the same components unless
otherwise indicated.

DETAILED DESCRIPTION OF THE DISCLOSURE

€69 e
a

[0043] As used herein, the singular form of an”, and “the” include plural referents
unless the context clearly dictates otherwise.

[0044] Spatial or directional terms, such as “left”, “right”, “inner”, “outer”, “above”,
“below”, and the like, relate to the embodiments or aspects as shown in the drawing figures
and are not to be considered as limiting as the embodiments or aspects can assume various
alternative orientations.

[0045] All numbers used in the specification and claims are to be understood as being
modified in all instances by the term “about”. By “about” is meant within plus or minus twenty-

five percent of the stated value. However, this should not be considered as limiting to any

analysis of the values under the doctrine of equivalents.
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[0046] Unless otherwise indicated, all ranges or ratios disclosed herein are to be understood
to encompass the beginning and ending values and any and all subranges or subratios subsumed
therein. For example, a stated range or ratio of “1 to 10” should be considered to include any
and all subranges or subratios between (and inclusive of) the minimum value of 1 and the
maximum value of 10; that is, all subranges or subratios beginning with a minimum value of 1
or more and ending with a maximum value of 10 or less. The ranges and/or ratios disclosed
herein represent the average values over the specified range and/or ratio.

[0047] The terms “first”, “second”, and the like are not intended to refer to any particular
order or chronology, but refer to different conditions, properties, or elements.

[0048] All documents referred to herein are “incorporated by reference” in their entirety.
[0049] The term “at least” is synonymous with “greater than or equal to”.

[0050] As used herein, “at least one of” is synonymous with “one or more of”. For example,
the phrase “at least one of A, B, or C”” means any one of A, B, or C, or any combination of any
two or more of A, B, or C. For example, “at least one of A, B, and C” includes A alone; or B
alone; or C alone; or A and B; or A and C; or B and C; or all of A, B, and C.

[0051] The term “includes” is synonymous with “comprises”.

[0052] As used herein, the terms “paralle]” or “substantially paralle]” mean a relative angle
as between two objects (if extended to theoretical intersection), such as elongated objects and
including reference lines, that is from 0° to 5°, or from 0° to 3°, or from 0° to 2°, or from 0° to
1°, or from 0° to 0.5°, or from 0° to 0.25°, or from 0° to 0.1°, inclusive of the recited values.
[0053] As used herein, the terms “perpendicular’” or “substantially perpendicular” mean a
relative angle as between two objects at their real or theoretical intersection is from 85° to 90°,
or from 87° to 90°, or from 88° to 90°, or from 89° to 90°, or from 89.5° to 90°, or from 89.75°
to 90°, or from 89.9° to 90°, inclusive of the recited values.

[0054] The discussion of various examples or aspects may describe certain features as being
“particularly” or “preferably” within certain limitations (e.g., “preferably”, “more preferably”,
or “even more preferably”, within certain limitations). It is to be understood that the disclosure
is not limited to these particular or preferred limitations but encompasses the entire scope of
the various examples and aspects described herein.

[0055] The disclosure comprises, consists of, or consists essentially of, the following
examples or aspects, in any combination. Various examples or aspects of the disclosure are
illustrated in separate drawing figures. However, it is to be understood that this is simply for

ease of illustration and discussion. In the practice of the disclosure, one or more examples or
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aspects shown in one drawing figure can be combined with one or more examples or aspects
shown in one or more of the other drawing figures.

[0056] As illustrated in FIG. 1, certain preferred and non-limiting embodiments or aspects
of a self-retracting device 10 for use in industrial environments and recreational activities are
provided. The self-retracting device 10 can be implemented in any appropriate application or
environment where a user or worker engages in activities in an elevated position and requires
some protection in the event of a fall. Further, in some non-limiting embodiments or aspects,
the self-retracting device 10 of the present disclosure is in the form of a fall protection device
or lanyard, such as a self-retracting lanyard. The self-retracting device 10 is configured to
protect the user should an unintentional, accidental fall commence. The self-retracting device
10 is configured to prevent the user from falling too far or stopping too quickly, as discussed
in detail herein.

[0057] With continued reference to FIG. 1, the self-retracting device 10 has a housing 12
that encloses various components configured for paying out a line 11 from the housing 12 and
retracting the line 11 into the housing. The housing 12 has a connector 13 for connecting the
self-retracting device 10 to a fixed anchor point, such as a floor, wall, railing, or the like. In
some non-limiting embodiments or aspects, the connector 13 may be a ring configured for
receiving a connection element that is connected to the fixed anchor point. The housing 12
may have a handle 14 to facilitate carrying of the self-retracting device 10 while not in use. In
some non-limiting embodiments or aspects, the handle 14 may also function as an auxiliary
attachment point for connecting the self-retracting device 10 to an anchor point.

[0058] With continued reference to FIG. 1, the line 11 may be connected to a firstend 15 of
an energy absorber 16 configured to deploy in an event of an accidental fall in order to safely
arrest the fall of the user. The energy absorber 16 may be self-deployable when the line 11 is
exposed to a tension exceeding a predetermined threshold. A hook 17 is connected to a second
end 18 of the energy absorber 16. The hook 17 is configured for removably connecting to a
safety harness worn by the user. For example, the hook 17 may be removably connectable to
a D-ring on a dorsal portion of the safety harness.

[0059] With reference to FIG. 2, and in some non-limiting embodiments or aspects, the self-
retracting device 10 includes a hub 19 having the line 11 wound thereon. The self-retracting
device 10 further includes a retraction member 20 biasing the hub 19 in a first rotational
direction of the hub 19, and an axle 21 about which the hub 19 and the retraction member 20
rotate. The hub 19 is configured to (i) retract the line 11 when the hub 19 moves in the first

rotational direction and (ii) payout the line 11 when the hub 19 moves in a second rotational
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direction opposite to the first rotational direction. In some non-limiting embodiments or
aspects, the first rotational direction may be a counter-clockwise direction about a longitudinal
axis L of the axle 21, and the second rotational direction may be a clockwise direction about
the axle 21. In further non-limiting embodiments or aspects, the first rotational direction may
be a clockwise direction about the axle 21, and the second rotational direction may be a counter-
clockwise direction about the axle 21.

[0060] With continued reference to FIG. 2, the self-retracting device 10 includes a housing
assembly 22 having a first housing cover 22a and a second housing cover 22b. The first and
second housing covers 22a, 22b define the housing 12 (shown in FIG. 1). In some non-limiting
embodiments or aspects, the first housing cover 22a and the second housing cover 22b may be
removably connectable to each other. In some non-limiting embodiments or aspects, one or
more fasteners 23 may be provided for removably connecting the first housing cover 22a to the
second housing cover 22b. The one or more fasteners 23 may be disposed about an outer
perimeter of the housing assembly 22. Each of the one or more fasteners 23 may be configured
to threadably engage a threaded hole 24 in one of the first housing cover 22a and the second
housing cover 22b and extend through a through hole 25 on the other of the first housing cover
22a and the second housing cover 22b. In some embodiments or aspects, the first housing
cover 22a and the second housing cover 22b may be removably connectable to each other by
way of clips, adhesive, fasteners, or any combination thereof.

[0061] With continued reference to FIG. 2, the housing assembly 22 defines an interior
cavity 26 that receives the components of the self-retracting device 10. For example, the
interior cavity 26 may be defined between the first housing cover 22a and the second housing
cover 22b. In some non-limiting embodiments or aspects, the interior cavity 26 of the housing
assembly 22 is configured to receive the hub 19, the axle 21, a brake assembly 27, and the
retraction member 20. The axle 21 may be at least partially supported by the housing assembly
22 and extends between the first and second housing covers 22a, 22b.

[0062] As shown in FIG. 2, the hub 19 has a body 28 defining a recessed portion 29 that
receives the line 11. The line 11 is wound about the recessed portion 29 and includes a first
end 30 attached to the hub 19 and a second, free end 31 positioned opposite the first end 30.
The second end 31 of the line 11 is configured for connecting to the first end 15 of the energy
absorber 16. The body 28 of the hub 19 includes an opening 32 that receives the axle 21. In
some embodiments or aspects, the opening 32 extends through a center of the body 28 of the

hub 19. The hub 19 is rotatable within the housing assembly 22 and is configured to pay out
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or retract the line 11 from and into the housing assembly 22 as the hub 19 is rotated within the
housing assembly 22 about the longitudinal axis L of the axle 21.

[0063] With continued reference to FIG. 2, the retraction member 20 is received within the
interior cavity 26 of the housing assembly 22 and is configured to bias the hub 19 in the first
rotational direction. In some non-limiting embodiments or aspects, the retraction member 20
is positioned between the hub 19 and the first housing cover 22a. A noise reducer pad 33 may
be positioned between the retraction member 20 and the first housing cover 22a to absorb noise
and vibration that may otherwise be caused due to contact between the retraction member 20
and the first housing cover 22a. The retraction member 20 is configured to (i) retract the line
11 when the hub 19 moves in the first rotational direction due to release of potential energy
stored in the retraction member 20 and (ii) pay out the line 11 when the hub 19 moves in the
second rotational direction opposite to the first rotational direction due to an outside force.
Movement of the hub 19 in the second rotational direction builds potential energy in the
retraction member 20. This potential energy may be released when the outside force is removed
in order to retract the line 11 into the housing assembly 22 by winding the line 11 on the hub
19. In some non-limiting embodiments or aspects, the retraction member 20 may be a power
spring having a first end 34 fixed relative to the housing assembly 22, such as the first housing
cover 22a, and a second end 35 secured directly or indirectly to the rotatable hub 19. In this
manner, rotation of the hub 19 in the second direction during payout of the line 11 from the
housing assembly 22 builds potential energy in the power spring which is then used to rotate
the hub 19 in the first direction to retract the line 11 into the housing assembly 22 when tension
on the line 11 is unloaded.

[0064] With continued reference to FIG. 2, the self-retracting device 10 may have the brake
assembly 27 that is configured to prevent rotation of the hub 19 upon activation of the brake
assembly 27. The brake assembly 27 is disposed in the interior cavity 26 of the housing
assembly 22 and includes a speed-sensitive mechanism 36 having an activated position and a
non-activated position. The speed-sensitive mechanism 36 is connected to the hub 19 and is
rotatable with the hub 19. In some non-limiting embodiments or aspects, the speed-sensitive
mechanism 36 of the brake assembly 27 may include one or more pawls that are biased to a
first position by a biasing member 37, such as a spring.

[0065] The speed-sensitive mechanism 36 is configured to transition from the non-activated
position to the activated position at a predetermined rotational speed of the hub 19. The
predetermined rotational speed of the hub 19 at which the speed-sensitive mechanism 36 is

transitioned from the non-activated position to the activation position is selected to correspond
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to a rotational speed that would be indicative of a fall event. As the line 11 is paid out from
the hub 19, the hub 19 and speed-sensitive mechanism 36 rotate until the hub 19 and the speed-
sensitive mechanism 36 reach the predetermined rotational speed. The biasing force on the
one or more pawls of the speed-sensitive mechanism 36 due to the biasing member 37 is
overcome by a centripetal force when the rotational speed of the hub 19 exceeds a
predetermined threshold, at which the one or more pawls transition to a second position
configured for engagement with one or more teeth on the housing assembly 22, such as the
second housing portion 22b. Upon engagement of the speed-sensitive mechanism 36 with the
housing assembly 22, the payout of the line 11 is stopped to arrest further movement of the
user that is connected to the line 11.

[0066] With reference to FIG. 3, the axle 21 has a first end 38a fixedly but removably
connected to the first housing cover 22a, a body 38b extending through the retraction member
20 and the hub 19, and a second end 38c received within a pocket 43 on the second housing
cover 22b. As used herein, the phrase “fixedly but removably connected” means that the axle
21 is fixed to the first housing cover 22a such that the retraction member 20 and the hub 19 are
retained between the second end 38c of the axle 21 and the first housing cover 22a, but the axle
21 can be removed from the first housing cover 22a, such as by using a fastening tool. The
first end 38a of the axle 21 has first threads 39 configured for engaging with second threads 40
on the first housing cover 22a. In this manner, the axle 21 is fixedly connected relative to the
first housing cover 22a, but the axle 21 can be removed from the first housing cover 22a by
unthreading the first threads 39 of the axle 21 from the second threads 40 of the first housing
cover 22a. For example, the axle 21 may be connected to the first housing cover 22a such that
it cannot rotate and/or translate relative to the first housing cover 22a when the first and second
threads 39, 40 are in threaded engagement. Because the body 38b of the axle 21 extends
through the hub 19 and the retraction member 20, the second end 38c of the axle 21 retains the
hub 19 and the retraction member 20 connected to the first housing cover 22a. In some non-
limiting embodiments or aspects, the first housing cover 22a may have an insert 30 that is non-
removably connected to the first housing cover 22a. The insert 30 may have the second threads
40, and may be integrally formed with the first housing cover 22a. The first end 38a of the
axle 21 may be contained entirely within the interior cavity 26 of the housing assembly 22 such
that the axle 21 is not visible and/or accessible from outside the housing assembly 22.

[0067] With continued reference to FIG. 3, the second end 38c of the axle 21 has a shoulder
41 (shown in FIG. 4) that is configured to engage the body 28 of the hub 19. The shoulder 41

has a larger outer diameter D1 than an outer diameter D2 of the body 38b of the axle 21 (see
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FIG. 4). In some non-limiting embodiments or aspects, the shoulder 41 may be configured to
contact at least a portion of the hub 19. In this manner, when the first end 38a of the axle 21 is
connected to the first housing cover 22a, the hub 19 and the retraction member 20 are captured
between the second end 38c of the axle 21 (i.e., the shoulder 41) and the first housing cover
22a. Thus, if the second housing cover 22b is removed from the first housing cover 22a, such
as by removing the fasteners 23, the hub 19 and the retraction member 20 stay connected to the
first housing cover 22a by way of the axle 21. This prevents accidental unraveling of the
retraction member 20 when the second housing cover 22b is removed.

[0068] With continued reference to FIG. 3, the second end 38c of the axle 21 may define a
head 42 (also shown in FIG. 4) configured for interfacing with a fastening tool, such as a
wrench or a socket. In this manner, the axle 21 may be connected to and disconnected from
the first housing cover 22a using the fastening tool on the head 42 of the axle 21. The head 42
is sized to be received within the pocket 43 on the second housing cover 12b. In this manner,
the second end 38c of the axle 21 may be contained entirely within the interior cavity 26 of the
housing assembly 22 such that the axle 21 is not visible and/or accessible from outside of the
interior cavity 26.

[0069] FIGS. 5A-5F show various alternative non-limiting embodiments or aspects for
connecting the hub 19 and the retraction member 20 to the first housing cover 22a via the axle
21.

[0070] With reference to FIG. 5A, the axle 21a has a first end 38a fixedly and non-
removably connected to the first housing cover 22a, a body 38b extending through the
retraction member 20, the noise reducer pad 33, and the hub 19, and a second end 38c
configured for engaging an outer surface of the body of the hub 19, such as via the shoulder
41. In some non-limiting embodiments or aspects, the first end 38a of the axle 21a may be
riveted to the first housing cover 22a. For example, the first end 38a may have a rivet body 44
that is configured to extend through an opening 45 on the first housing cover 22a and a rivet
head 46 at a terminal end of the rivet body 44. The rivet head 46 is positioned outside the
interior of the first housing cover 22a and is configured for engaging an outer surface 47 of the
first housing cover 22a. An outer diameter of the rivet head 46 is larger than an outer diameter
of the rivet body 44 and an inner diameter of the opening 45 such that the rivet head 46 cannot
pass through the opening 45 once the axle 21a is installed. In this manner, the axle 21a is
fixedly and non-removably connected to the first housing cover 22a. In other words, once the
axle 21a is connected to the first housing cover 22a, the axle 22a is not intended to be removed

from the first housing cover 22a without physically destroying at least one of the axle 21a and
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the first housing cover 22a. In some embodiments or aspects, the rivet head 46 may be formed
on the first housing cover 22a such that it captures and retains the rivet body 44 of the axle 21a.
In this manner, the axle 21a is fixedly but removably connected relative to the first housing
cover 22a such that the axle 21a cannot rotate or translate relative to the first housing cover
22a. Because the body 38b of the axle 21a extends through the hub 19, the retraction member
20, and the noise reducer pad 33, the second end 38c of the axle 21a retains the hub 19, the
retraction member 20, and the noise reducer pad 33 on the first housing cover 22a.

[0071] With reference to FIG. 5B, the axle 21b has a first end 38a fixedly but removably
connected to the first housing cover 22a, a body 38b extending through the retraction member
20, the noise reducer pad 33, and the hub 19, and a second end 38c configured for engaging an
outer surface of the body of the hub 19, such as via the shoulder 41. In some non-limiting
embodiments or aspects, the first end 38a of the axle 21a may have self-taping threads 48
configured for threading into a sidewall 49 of the first housing cover 22a. In this manner, the
axle 21b can be fixedly but removably connected relative to the first housing cover 22a such
that the axle 21b cannot rotate or translate relative to the first housing cover 22a. Because the
body 38b of the axle 21b extends through the hub 19, the retraction member 20, and the noise
reducer pad 33, the second end 38c of the axle 21b retains the hub 19, the retraction member
20, and the noise reducer pad 33 on the first housing cover 22a.

[0072] With reference to FIG. 5C, the axle 21c has a first end 38a fixedly but removably
connected to the first housing cover 22a, a body 38b extending through the retraction member
20, the hub 19, and the noise reducer pad 33. The axle 21c also has a second end 38c configured
for engaging an outer surface of the body of the hub 19, such as via the shoulder 41. In some
non-limiting embodiments or aspects, the first end 38a of the axle 21c may have a receiver 50
having female threads that are configured for threadably engaging a cap 51. The first end 38a
may be configured to extend through an opening 45 on the first housing cover 22a. The cap
51 is external to the first housing cover 22a and is configured to threadably connect to the
receiver 50 at the first end 38a of the axle 21c. In this manner, the axle 21c can be fixedly but
removably connected relative to the first housing cover 22a such that the axle 21c¢ cannot rotate
or translate relative to the first housing cover 22a. Because the body 38b of the axle 21c extends
through the hub 19, the retraction member 20, and the noise reducer pad 33, the second end
38c of the axle 21c retains the hub 19, the retraction member 20, and the noise reducer pad 33
on the first housing cover 22a.

[0073] With reference to FIG. 5D, the axle 21d has a first end 38a fixedly and non-
removably connected to the first housing cover 22a, a body 38b extending through the
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retraction member 20, the hub 19, and the noise reducer pad 33. The axle 21d also has a second
end 38c configured for engaging an outer surface of the body of the hub 19. In some non-
limiting embodiments or aspects, the first end 38a of the axle 21c may be fixedly and non-
removably connected to the first housing cover 22a. The second end 38c may have a receiver
50 having male or female threads that are configured for threadably engaging corresponding
threads on a cap 51. The cap 51 defines a shoulder 52 for engaging an outer surface of the
body 28 of the hub 19. In this manner, the axle 21d can be fixedly and non-removably
connected relative to the first housing cover 22a such that the axle 21d cannot rotate or translate
relative to the first housing cover 22a. In other words, once the axle 21d is connected to the
first housing cover 22a, the axle 21d is not intended to be removed from the first housing cover
22a without physically destroying at least one of the axle 21d and the first housing cover 22a.
Because the body 38b of the axle 21d extends through the hub 19, the retraction member 20,
and the noise reducer pad 33, the second end 38c of the axle 21c retains the hub 19, the
retraction member 20, and the noise reducer pad 33 on the first housing cover 22a.

[0074] With reference to FIG. SE, the axle 21e has a first end 38a fixedly but removably
connected to the first housing cover 22a, a body 38b extending through the retraction member
20, the hub 19, and the noise reducer pad 33. The axle 21e also has a second end 38c configured
for engaging an outer surface of the body of the hub 19, such as via the shoulder 41. In some
non-limiting embodiments or aspects, the first end 38a of the axle 21e extends through an
opening 45 in the first housing cover 22a. The first end 38a has a recess 53 or an opening
configured for engaging a locking clip 54. In some non-limiting embodiments or aspects, the
locking clip 54 may be a snap ring, a retaining ring, a circlip, or other captive hardware. The
locking lip 54, when connected to the first end 38a of the axle 21e, prevents removal of the
axle 21e from the first housing cover 22a. The second end 38c has the shoulder 41 for engaging
the outer surface of the body of the hub 19. In this manner, the axle 21e can be fixedly but
removably connected relative to the first housing cover 22a such that the axle 21e cannot rotate
or translate relative to the first housing cover 22a. Because the body 38b of the axle 21e extends
through the hub 19, the retraction member 20, and the noise reducer pad 33, the second end
38c of the axle 21e retains the hub 19, the retraction member 20, and the noise reducer pad 33
on the first housing cover 22a.

[0075] With reference to FIG. 5F, the axle 21f has a first end 38a fixedly but removably
connected to the first housing cover 22a, a body 38b extending through the retraction member
2(), the hub 19, and the noise reducer pad 33. The axle 21f also has a second end 38c configured

for engaging an outer surface of the body of the hub 19, such as via the shoulder 41. In some
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non-limiting embodiments or aspects, the first end 38a of the axle 21f has a locking tab 55 that
is configured for being captured by a locking lip 56 on the first housing cover 22a. For
example, the locking tab 55 may be a spring-loaded element that is movable in a radial direction
relative to the axle 21f. A ramp 57 on the locking tab 55 may facilitate radial movement of the
locking tab 55 in a radially inward direction (shown by arrow A) when the locking tab 55
contacts the locking lip 56. Once the locking tab 55 passes over the locking lip 56, such as
when the axle 21f is urged in the direction of arrow B, the locking tab 55 may move radially
outward in a direction of arrow C, such as due to a restoring force of a spring. In this manner,
the locking tab 55 is captured under the locking lip 56 to prevent removal of the axle 21f from
the first housing cover 22a. In this manner, the axle 21f can be fixedly but removably connected
relative to the first housing cover 22a such that the axle 21f cannot rotate or translate relative
to the first housing cover 22a. Because the body 38b of the axle 21f extends through the hub
19, the retraction member 2(), and the noise reducer pad 33, the second end 38c of the axle 21f
retains the hub 19, the retraction member 20, and the noise reducer pad 33 on the first housing
cover 22a.

[0076] Although the present disclosure has been described in detail for the purpose of
illustration based on what are currently considered to be the most practical and preferred
embodiments or aspects, it is to be understood that such detail is solely for that purpose and
that the disclosure is not limited to the disclosed embodiments or aspects, but, on the contrary,
is intended to cover modifications and equivalent arrangements that are within the spirit and
scope of the appended claims. For example, it is to be understood that the present disclosure
contemplates that, to the extent possible, one or more features of any embodiment or aspect

can be combined with one or more features of any other embodiment or aspect.
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What is claimed is:

1. A self-retracting device comprising:

a housing assembly comprising a first housing cover removably connectable to
a second housing cover;

a rotatable hub received within an interior of the housing assembly and having
a line associated therewith;

a retraction member received within the interior of the housing assembly
between the rotatable hub and the first housing cover; and

an axle having a first end fixedly but removably connected to the first housing
cover, a body extending through the retraction member and the rotatable hub, and a second end

in engagement with at least a portion of the rotatable hub.

2. The self-retracting device according to claim 1, wherein the axle has first
threads at the first end configured for threadably engaging with second threads on the first

housing cover.

3. The self-retracting device according to claim 2, wherein the second

threads are defined on an insert non-removably connected to the first housing cover.

4. The self-retracting device according to claim 1, wherein the second end

of the axle has a shoulder configured for engaging an outer surface of the rotatable hub.

5. The self-retracting device according to claim 1, wherein the first end and
the second end of the axle are contained within the interior of the housing assembly when the

first housing cover is connected to the second housing cover.
6. The self-retracting device according to claim 1, wherein the second end

of the axle is received within a pocket of the second housing cover when the second housing

cover is connected to the first housing cover.
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7. The self-retracting device according to claim 1, wherein the first housing
cover is removably connectable to the second housing cover by one or more fasteners, clips,

adhesive, or any combination thereof.

8. The self-retracting device according to claim 1, wherein the line has a
first end directly or indirectly connected to the rotatable hub and a second end opposite the first

end and extending out of the housing assembly.

9. The self-retracting device according to claim 1, wherein the retraction

member biases the rotatable hub in a first rotational direction.

10.  The self-retracting device according to claim 9, wherein the rotatable hub
is configured to: (i) retract the line into the interior of the housing assembly by winding the line
onto the rotatable hub when the rotatable hub moves in the first rotational direction; and (ii)
pay out the line from the interior of the housing by unwinding from the rotatable hub when the

rotatable hub moves in a second rotational direction opposite the first rotational direction.

11.  The self-retracting device according to claim 1, wherein the retraction

member is a power spring.

12.  The self-retracting device according to claim 11, wherein the power
spring comprises a first end fixed relative to the housing assembly and a second end secured

directly or indirectly to the rotatable hub.

13.  The self-retracting device according to claim 1, further comprising a
brake assembly configured to prevent rotation of the rotatable hub upon activation of the brake

assembly.

14. The self-retracting device according to claim 13, wherein the brake
assembly comprises a speed-sensitive mechanism having an activated position and a non-

activated position.

15. The self-retracting device according to claim 14, wherein the speed-

sensitive mechanism is rotatable in conjunction with the rotatable hub and is configured to
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transition from the non-activated position to the activated position upon a predetermined

rotation speed of the rotatable hub.

16. A self-retracting device comprising:

a housing assembly comprising a first housing cover removably connectable to

a second housing cover;

a rotatable hub and a retraction member received within an interior of the
housing assembly; and

an axle having a first end fixedly but removably connected to the first housing
cover and a second end in engagement with at least a portion of the rotatable hub,

wherein the rotatable hub and the retraction member are captured between the

second end of the axle and the first housing cover.

17.  The self-retracting device according to claim 16, wherein the first end of

the axle is threadably connected to the first housing cover.

18.  The self-retracting device according to claim 16, wherein the second end

of the axle has a shoulder configured for engaging the rotatable hub.

19.  The self-retracting device according to claim 16, wherein the second end
of the axle is received within a pocket of the second housing cover when the second housing

cover is connected to the first housing cover.

20.  The self-retracting device according to claim 16, wherein the first end of
the axle is connected to the first housing cover by one of a threaded connection, a rivet head
on a terminal end of the first end, a cap threadably connected to the first end, a locking clip
connected to a recess or an opening in the first end, and a movable locking tab on the first end

in engagement with a locking lip on the first housing cover.
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