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(54) Title: RETRACTABLE LEASH

(57) Abstract: A two or more subject retractable leash, and methods of use

FIG.1

thereof, is disclosed, which includes a roll-back feature on each retractable
leash. The leashes may be locked in place by engaging a single lever. The
leashes retract regardless of whether the spools are locked or unlocked. Each
leash retracts independently of the other leashes, such that a dual leash may
be used to walk one subject. In some embodiments, a single subject retract-
able leash includes a roll-back feature that provides and allows for leash re-
traction, whether or not a brake associated with a spool thereof is engaged.
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RETRACTABLE LEASH

CROSS REFERENCE TO RELATED APPLICATIONS

[06001] The present patent application is a continuation-in-part of, and hereby claims
priority to, and full benefit of, United States Patent Application Serial Number 14/493,636,
filed on September 23, 2014, which is a continuation-in-part of United States Patent
Application Serial Number 14/268,403, filed on May 2, 2014, which is a continuation-in-part
of United States Patent Application Serial Number 14/018,138, filed on September 4, 2013,
which is a continuation of U.S. Patent Application Serial Number 13/604,566, filed
September 5, 2012, now U.S. Patent Number 8,683,960, issued April 1, 2014, all of which
are entitled “Retractable Leash,” the entire contents of each being incorporated herein by

reference.

FIELD OF THE INVENTION

[0002] The present disclosure relates generally to a single subject or a two subject

(or dual) retractable leash, and methods of use regarding the same.

BACKGROUND

[0603] Pet owners typically enjoy walking, jogging, running, and the like with one
or more pets along for accompaniment and exercise. Generally, the one or more pets are
required to be leashed. Retractable leashes, as they currently exist, have many associated

deficiencies and limitations.

[0004] Some of these deficiencies include: (1) in the case of dual leashes, that the
retraction mechanisms are not independent for each leash, which means that they cannot be
used to walk only onc dog; (2) the leash or leashes do not roll back, retract, or rewind when
the brake is engaged; and (3) no current leash includes a plurality of leashes that retract with

a spinning housing.

[0005] Thus, there is a need for a retractable leash comprising a retractable leash
(lead or tether) configuration that provides and allows for self-winding of a retractable lead

associated therewith, whether or not the brake is engaged.
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[0006] There is a further need for a retractable leash that has a plurality of
retractable leashes that allows for: (1) walking a single dog without having the other leash{es)
unwind; (2) independent self-winding of a plurality of retractable leashes, whether or not the
brake is engaged; and (3) other features that keep the leashes from tangling while an

individual is using the retractable leash.

[0607] Accordingly, it is to the provision of such retractable leash devices, and

associated methods of usc thereof, that the present disclosure is directed.

SUMMARY

[0008] The present disclosurc relates to a retractable leash, and methods for using
such leash. For example, the systems and methods may be used for leashing pets, children, or

any other appropriate entity,

[0009] An example one-hand operable retractable leash apparatus includes a
housing, a handle assembly, first and second spools, and first and second brakes. The housing
includes a posterior portion and a curved anterior portion. The anterior portion is configured
to have a first leash opening and a second leash opening. The handle assembly further

includes a lever.

[0010] The first and sccond spools of the lcash apparatus arc rotatably connected to
or attached to an axle, and the rotation of the first and second spools is independent from the
axle. Each spool rotates in a direction opposite of the direction that the other spool is rotating,
The first and second spools may optionally operate independently of each other. Furthermore,
the first and second spools include a spring and a plurality of braking notches. The leash
apparatus also includes first and second brakes, and these brakes are attached to a brake rod
and are positioned such that the brakes are engageable with the plurality of braking notches
on the spools. The brake rod passes through the rod openings of the brakes and the brake

springs and anchors into the handle assembly.

[0011] The spools, the axle, the brakes, and the brake rod are adapted to the interior
portion of the housing. The housing is adapted to connect or attach to the handle assembly.
The curved anterior portion of the housing is configured to spin. The first leash opening and

the second leash opening on the housing are optionally separated by a distance.
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[06012]) Each spool may include a retractable leash. For example, the retractable
leashes may include a proximal end attached to the first and second spools and a distal end

inserted through the first and second leash openings on the anterior portion of the housing.

[0013] The first and second spools may rotate about the axle when the first and
second brakes are not engaged with the plurality of braking notches on the first and second
spools. The first and second brakes are optionally engaged with the plurality of braking
notches on the first and second spools, thus causing the first and second spools to cease
rotation about the axle. The first and second spools include springs, and these springs may be

constant-force springs.

[0014] The proximal ends of the springs may be fixably connected to the inner
portions of the first and second spools, and then these springs may be wound within the inner
portions of the first and second spools. The distal ends of the springs may optionally be
configured to include tabs. The tabs on the distal ends of the springs may lock upon an
opening to the inner portions of the first and second spools. Furthermore, the springs may be
positioned in a first position where the first and second retractable leashes are fully wound on
each of the first and second spools. For example, a spring may be disengaged from its first
position where a force is exerted to withdraw the retractable leash from the housing, thereby
rotating the spool. The spring may return to its first position where the force is ceased,

thereby rewinding the retractable leash about the spool.

[0015] The first and second brakes, the first and second brake springs, and the brake
rod may optionally attach to a braking plate. For example, the braking plate may include first,
second, third, and fourth openings. A stop disk may engage the posterior of the braking plate.
For example, the stop disk may include two protrusions for insertion into the first and second
openings on the braking plate. Furthermore, the stop disk plate may include first and second
holes for insertion of first and second plungers therethrough. Optionally, plunger springs are
included about the first and second plungers and between the stop disk plate and the braking
plate.

[0016] The plunger springs arc optionally in a first position where the plunger
springs arc not compressed and the stop disk plate and braking plate arc separated by a
maximum distance. For example, the plunger springs are adapted to conform toward the first

position, The plunger springs are optionally in a second position where the plunger springs
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are compressed and the stop disk plate and braking plate are separated by a distance less than
the maximum distance. The plungers optionally contact the first and second brakes when the

plunger springs are in the second position.

[0017] The lever on the example one-hand operable retractable leash apparatus may
move between a first position and a second position. For example, the lever may include a
lever spring between the lever and the handle assembly. The lever spring may be in a first
position where the lever spring is not compressed. Furthermore, the lever spring may be in a
second position where the lever spring is compressed. The lever may also include an actuator

and a release cam. The lever may also include a catch.

[0018] An actuator arm may also connectably attach to the handle assembly. The
actuator arm includes a proximal end and a distal end. The proximal end of the actuator arm
may engage the actuator, and the distal end may engage the stop disk plate. For example, the
lever spring may move to the second position, and the actuator may engage the proximal end
of the actuator arm. The distal end may then engage the stop disk plate, and the plunger
springs may move into the second position. A catch may optionally engage the proximal end
of the actuator arm, holding the proximal end of the actuator arm in a position such that the
plunger springs maintain the second position. Where the plunger springs are in the second
position, the plungers may contact the first and second brakes. The first and second brakes
may then subsequently engage one of the plurality of braking notches on the first and second

spools.

[0019] Where the lever spring is in a sccond position, the actuator may engage.
Where the actuator is optionally engaged, the first and second brakes may lock on each spool.
Thus, further tension will optionally not allow unwinding of the retractable leashes. The catch
may engage the proximal end of the actuator arm in a position such that the plunger springs
maintain the second position. The release cam may disengage the catch. Where the release
cam disengages the catch, the plunger springs may return to the first position. For example,
disengagement of the actuator may allow the spools to freely rotate. Furthermore, a release in
tension in the retractable leashes may allow the retractable leashes to rewind on the spools.
Where the retractable leashes rewind on the spools, tension in the retractable leashes may
engage the first and second brakes with one of the plurality of braking notches on the first
and second spools. The example one-hand operable retractable leash apparatus may

optionally include three or more retractable leashes and corresponding components,
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[0020] Another embodiment of the current disclosure is an example one-hand
operable retractable leash apparatus. The example one-hand operable retractable leash
apparatus includes a housing, a handle assembly, a spool, and a brake. The housing includes a
posterior portion and a curved anterior portion. The anterior portion is configured to have a

lcash opening. The handle assembly further includes a lever.

[0021] The spool of the leash apparatus is rotatably connected to or attached to an
axle, and the rotation of the spool is independent from the axle. The spool includes a spring
and a plurality of braking notches. The leash apparatus also includes a brake, and this brake is
attached to a brake rod and is positioned such that the brake is engageable with the plurality
of braking notches on the spool. The brake rod passes through the rod opening of the brake

and the brake spring and anchors into the handle assembly.

[0022] The spool, the axle, the brake, and the brake rod are adapted to the interior
portion of the housing. The housing is adapted to connect or attach to the handle assembly.
The brake, the brake spring, and the brake rod may optionally attach to a braking plate. For
example, the braking plate may include first and second openings. A stop disk may engage
the posterior of the braking plate. For example, the stop disk may include a protrusion for
insertion into the first opening on the braking plate. Furthermore, the stop disk plate may
include a hole for insertion of a plunger therethrough. Optionally, a plunger spring is included

about the plunger and between the stop disk plate and the braking plate.

[0023] The plunger spring is optionally in a first position where the plunger spring
is not compressed and the stop disk plate and braking plate arc separated by a maximum
distance. For example, the plunger spring is adapted to conform toward the first position, The
plunger spring is optionally in a second position where the plunger spring is compressed and
the stop disk plate and braking plate are separated by a distance less than the maximum
distance. The plunger optionally contacts the brake when the plunger spring is in the second

position.

[0024] The lever on the example one-hand operable retractable leash apparatus may
move between a first position and a second position. For example, the lever may include a
lever spring between the lever and the handle assembly. The lever spring may be in a first

position where the lever spring is not compressed. Furthermore, the lever spring may be ina
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second position where the lever spring is compressed. The lever may also include an actuator

and a release cam.

[0025] An actuator arm may also connectably attach to the handle assembly. The
actuator arm includes a proximal end and a distal end. The proximal end of the actuator arm
may engage the lever, and the distal end may engage the stop disk plate. For example, the
lever spring may move to the second position, and the lever may engage the proximal end of
the actuator arm. The distal end may then engage the stop disk plate, and the plunger springs
may move into the second position. Where the plunger spring is in the second position, the
plunger may contact the brake. The brake may then subsequently engage one of the plurality
of braking notches on the spool.

[0026] The leash apparatus optionally provides a roll-back feature for the spools.
Where the lever spring is in a second position, the actuator may engage. Where the actuator is
optionally engaged, the brake may lock on the spool. Thus, further tension will optionally not
allow unwinding of the retractable leash. The release cam may disengage the actuator. Where
the release cam disengages the actuator, the lever spring may return to the first position and
the plunger spring may also return to the first position. For example, disengagement of the
actuator may allow the spool to freely rotate. Furthermore, a release in tension in the
retractable leash may allow the retractable leash to rewind on the spool. Where the retractable
leash rewinds on the spool, tension in the retractable leash may engage the brake with one of

the plurality of braking notches on the spool.

[0027] Also provided is a method for walking one or more two leashed subjects.
The method includes attaching a first subject with a first retractable leash. A second subject is
then optionally attached with a second retractable leash. Where a second subject is not
attached to the leash apparatus, the user may optionally attach one subject, and the second
retractable leash remains unused. The first and second retractable leashes are positioned
through leash openings on a rotating housing. The first and second retractable leashes are
configured to wind on sclf-winding spools. The rotating housing may spin according to the

movement of the subjects to prevent tangling of the retractable leashes,

[0028] The uscr may optionally lock the position of the retractable leashes by
squeezing the lever. The spools are self-winding, and the retractable leashes may be

configured to rewind on the spools where the tension in the retractable leashes decreases. For
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the example, the brakes may engage the spools and may cease rotation of the spools where
tension in the retractable leashes increases. The user may optionally unlock the position of

the retractable leashes where the user squeezes the lever, thereby releasing the catch.

[0029] One embodiment of the invention is a retractable leash for multiple leash
subjects comprising: a housing, wherein the housing is comprised of a posterior portion and
an anterior portion, wherein the anterior portion has a plurality of leash openings; a handle
assembly, wherein the handle assembly is comprised of a lever; a plurality of spools; wherein
the plurality of spools are comprised of a plurality of springs; wherein the plurality of spools
rotatably engage with an axle; a plurality of brakes; wherein each of the plurality of brakes is
attached to a brake rod; wherein the plurality of brakes are configured to engage with the
plurality of spools such that the spools are prevented from spinning in an unwinding
direction; wherein the plurality of brakes are engaged with the plurality of spools when a
force is applied to the lever; wherein the plurality of spools, the axle, the plurality of brakes,
and the brake rod are within an interior portion of the housing; wherein the housing is
connected to the handle assembly; and wherein the anterior portion of the housing is
configured to rotate relative to the handle assembly. Preferably, the spinning in an unwinding
direction of the plurality of spools around the axle is enabled when the plurality of brakes are
not engaged with the plurality of spools. Preferably, the leash further compriscs a plurality of
leashes; wherein each of the plurality of leashes pass through one of the plurality of leash
openings; wherein a proximal end of each of the plurality of leashes are connected to and
substantially wound around one of the plurality of spools; wherein the distal end of each of
the plurality of leashes is exterior to one of the plurality of leash openings of the housing; and
wherein the rotating anterior portion of the housing spins according to movement of the
plurality of leashes to prevent tangling of the plurality of leashes when in use. Preferably,
each of the plurality of spools has one of the plurality of springs; and wherein the plurality of
springs are constant-force springs. Preferably, the plurality springs are in a first position
when the plurality of leashes are essentially fully wound on each of the plurality of spools.
Preferably, the plurality of spools are further comprised of a plurality of braking notches;
wherein the plurality of brakes are configured to engage with the plurality of braking notches
on the plurality of spools. Preferably, the at least one of the plurality of springs is disengaged
from its first position when a pulling force is exerted on at least one leash of the plurality of
leashes to withdraw the at least one leash from the housing thereby rotating at least one spool

of the plurality of spools, and wherein the at least one spring returns to its first position when
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the pulling force is ceased, such that the at least one withdrawn leash is rewound on the at
least one spool. Preferably, the plurality of brakes, the plurality of springs, and the brake rod
are adapted to attach to a braking plate; wherein the braking plate comprises a plurality of
openings; wherein a stop disk plate is configured to engage a posterior of the braking plate,
and wherein the stop disk plate comprises a plurality of protrusions, wherein the plurality of
protrusions are adapted for insertion into the plurality of openings of the braking plate;
wherein the stop disk plate comprises a plurality of holes for insertion of a plurality of
plungers therethrough; wherein the plurality of plungers are engaged with a plurality of
plunger springs, wherein the plurality of plunger springs are adapted to be between the stop
disk plate and the braking plate; and wherein the plurality of plunger springs are in a first
position when the plurality of plunger springs are not compressed and the stop disk plate and
braking plate are separated by a maximum distance. The plurality of plunger springs are in a
second position when the plurality of plunger springs are compressed and the stop disk plate
and braking plate are separated by a distance less than the maximum distance; wherein the
plurality of plungers contact and engage the plurality of brakes when the plurality of plunger
springs are in the second position. Preferably, the lever is comprised of a lever spring,
actuator, and relcasc cam that allows the lever to move back and forth between a first position
and a second position in a spring loaded manner when the force is applied to the lever;
wherein when the lever is moved to the second position the plurality of brakes are engaged
with the plurality of notches of the plurality of spools; and wherein when the lever is allowed
to return to the first position and then moved to a position between (typically about half-way
between) said first position and said second position, the plurality of brakes are disengaged
with the plurality of notches of the plurality of spools. Preferably, a release in a tension in the
plurality of leashes allows the plurality of leashes to rewind or roll back on the plurality of
spools both when the plurality of brakes are engaged and when the plurality of brakes are
disengaged. Preferably, the leash includes a separator, wherein said separator has a plurality
of leash apertures and prevents the plurality of leashes from becoming entangled within the
housing. Preferably, the plurality of spools unwind and rewind indcpendently of cach other,

which allows the user to walk only one dog/pet/subject.

[0030] In another embodiment of the rctractable leash for two leash subjects
comprising: a housing, wherein the housing is comprised of a posterior portion and an
anterior portion, wherein the anterior portion has two leash openings; a handle assembly,

wherein the handle assembly is comprised of a lever; wherein the lever has a first position
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and a second position; a first spool; a second spool; wherein the first and second spools each
have a spring; wherein the first and second spools, independently and in opposite directions,
rotatably engage with an axle; a first brake; a second brake; wherein the first and second
brakes are attached to a brake rod; wherein the first and second spools each have a plurality
of brake notches; wherein the plurality of brake notches are configured to ecngage with the
first and second brakes such that the first and second spools are prevented from spinning in
an unwinding direction when the first and second brakes are engaged with the plurality of
brake notches; wherein the first and second brakes are engaged with the plurality of brake
notches when a force is applied to the lever to move the lever from a first position to a second
position; wherein the first and second spools, the axle, the first and second brakes, and the
brake rod are within an interior portion of the housing; wherein the housing is connected to
the handle assembly; and wherein the anterior portion of the housing is configured to spin
relative to the handle assembly. Preferably, the spinning in an unwinding direction of the
first and second spools around the axle is enabled when the first and second brakes are not
engaged with the plurality of spools. Preferably, the leash further comprises a first leash; and
a second leash; wherein each of the first and second leashes passes through one of the two
leash openings; wherein a proximal end of each of the first and second leashes are connected
to and substantially wound around one of the first and second spools; wherein the distal end
of each of the first and second leashes is exterior to one of the two leash openings of the
housing; wherein a release in a tension in the first and second leashes allows the first and
second leashes to rewind on the first and second spools when the first and second brakes are
engaged and when the first and second brakes arc disengaged; and wherein the rotating
anterior portion of the housing spins according to movement of the first and second leashes to
prevent tangling of the first and second leashes when in use. Preferably, the springs are
constant-force springs; wherein the springs are in a first position when the first and second
leashes are essentially fully wound on cach of the first and second spools. Preferably, the at
least one of the springs is disengaged from its first position when a pulling force is exerted on
at least onc Icash of the first and second leashes to withdraw the at least one leash from the
housing thereby rotating at least one spool of the first and second spools, and wherein the at
least one spring returns to its first position when the pulling force is ceased, such that the at
least one withdrawn leash is rewound on the at least one spool. Preferably, the first and
second brakes, the springs, and the brake rod are adapted to attach to a braking plate; wherein
the braking plate comprises a plurality of openings; wherein a stop disk plate is configured to

engage a posterior of the braking plate, and wherein the stop disk plate comprises a plurality

9
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of protrusions, wherein the plurality of protrusions are adapted for insertion into the plurality
of openings of the braking plate; wherein the stop disk plate comprises a plurality of holes for
insertion of a plurality of plungers therethrough; wherein the plurality of plungers are
engaged with a plurality of plunger springs, wherein the plurality of plunger springs are
adapted to be between the stop disk plate and the braking platc; and wherein the plurality of
plunger springs are in a first position when the plurality of plunger springs are not
compressed and the stop disk plate and braking plate are separated by a maximum distance.
Preferably, the plurality of plunger springs are in a second position when the plurality of
plunger springs are compressed and the stop disk plate and braking plate are separated by a
distance less than the maximum distance; and wherein the plurality of plungers contact and
engage the plurality of brakes when the plurality of plunger springs are in the second
position. Preferably, the lever is comprised of a lever spring, actuator, and release cam that
allows the lever to move back and forth between a first position and a second position in a
spring loaded manner when the force is applied to the lever; wherein when the lever is moved
to the second position the first and second brakes are engaged with the plurality of notches of
the first and second spools; and wherein when the lever is allowed to return to said first
position and then moved to a position between the first position and the second position, the
first and second brakes are disengaged with the plurality of notches of the first and second
spools. Preferably, the leash includes a separator, wherein said separator has two leash

apertures and prevents the plurality of leashes from becoming entangled within the housing.

[0031] Another embodiment of the present invention is a method for walking one or
more leashed subjects, the steps comprising: providing a retractable leash device, wherein the
retractable leash device is comprised of a first retractable leash, a second retractable leash,
and a rotating housing; attaching a first subject to the first retractable leash; attaching a
second subject to the second retractable leash; wherein the first and second retractable leashes
are positioned through a first and second leash openings on the rotating housing; wherein the
first and second retractable leashes are configured to wind on self-winding spools; wherein
the rotating housing spins according to movement of the first and second subjects to prevent
tangling of the first and second retractable leashes; locking the first and second retractable
leashes by squeezing a lever on a handle of the retractable leash device; and wherein the first
and second retractable leashes are configured to rewind on the self-winding spools when a
pulling tension on the first and second retractable leashes ceases, regardless of whether the

retractable leash device is locked.
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[0032] Also provided are alternative embodiments of a retractable leash assembly
for a single leash subject. A leash associated with a spool may be attached to the spool and
the spool may be rotationally biased within its housing by operation of an associated spring.
The spool is provided with a plurality of braking notches. Pawl clearance areas are provided
between braking notches. The retractable leash assembly is further provided with a brake
having pawls. The pawls are configured so as to be cooperatively operable at one end thereof

with the spool, pawl clearance areas, braking notches, and cam surfaces.

[0033] In one alternative embodiment, the brake is further configured so as to be
captured by, and cooperatively operable with, an operating button. The operating button is
configured so as to be cooperatively and interoperably associated with a locking button. The
operating button and locking button are configured to be retained in relative position by the
housing. The operating button retains a transverse pin. In association with the operating
button, the transverse pin secures the pawls in position sufficient for spanning the spool. A
torsional spring is retained within the operating button by the transverse pin running centrally
therethrough. One end of the torsional spring is configured to bear against an internal portion
of the operating button. A second end of the torsional spring is configured to bear against the
transverse pin, which is also retained by the brake. The transverse pin further aids in securing
and maintaining the pawls in the proper configuration in association with the brake. The
torsional spring thus serves to bias the brake into an appropriate position for interaction with

the spool, pawl clearance areas, braking notches, and cam surfaces.

[0034] When the operating button is not engaged by a user, it is held in an
outwardly biased, neutral position by operation of the spring. When the operating button is
depressed by a user, the spring compresses, and such compression acts to bias the operating

button outwardly with respect to housing 806 and toward its neutral position,

[0035] The operating button is further configured to provide a bearing surface,
which may take the form of an externally molded shoulder, or the like. The locking button is
provided with an abutment surface, which, when the locking button is engaged by a user, is
urged into contact with the bearing surface, and which acts to hold the operating button in its
downward-most position with respect to the housing. This serves to hold the spring in a

compressed configuration with respect to the operating button.
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[0036] Once the operating button has been depressed by user action, and as the
locking button is urged into a locked configuration by further user action, the extension cams
along inner wall, which carries a wall cam surface. The abutment surface is, thereby, urged
into contact with the bearing surface. Force exerted by the abutment surface against the
housing and bearing surface enablcs the locking button to maintain the operating button in its
locked, downward-most position. User disengagement of the locking button allows the
extension to disengage from the wall cam surface, biasing the locking button to its unlocked
configuration. The user may thereafter allow the operating button to return to its neutral

position, assisted by operation of the spring.

[0037] So configured, the spool is urged and biased to rotate in a reversing,
retraction mode of operation by its spring. In this direction, the spool is allowed to rotate
freely, since the pawls are allowed to traverse the pawl clearance areas; whereafter, the pawls
are biased by their torsional spring to ride easily and smoothly along the spool cam surfaces.
The spool can, thereby, act to wind-up the leash, since there is no engagement between the
pawls and the braking notches. Should the leashed subject pull away from the user while the
brake remains engaged and/or locked, the spool is reversed into its play-out direction. The
pawls traverse the pawl clearance areas; whereafter, the pawls are biased by their torsional

spring to drop into and re-engage against the braking notches.

[0038] In a second alternative embodiment, the brake is further configured so as to
be captured by, and cooperatively operable with, an operating button. The operating button is
configured so as to be cooperatively and interoperably associated with a locking button. The
operating button and locking button are configured to be retained in relative position by the
housing. The operating button is cooperatively biased by one or more compression-type
spring and associated with pawl carrier, pawls and pawl stop wedge. In association with the
operating button, the spring and associated pawl carrier, pawls and pawl stop wedge secure
the pawls in position sufficient for spanning the spool. The compression spring, thus, serves
to bias the brake into an appropriate position for interaction with the spool, pawl clearance

areas, braking notches, and cam surfaces.

[0039] When the operating button is not engaged by a user, it is held in an
outwardly biased, neutral position by operation of one or more compression-type spring.

When the operating button is depressed by a user, the spring compresses, and such
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compression acts to bias the operating button outwardly with respect to housing 806 and

toward its neutral position.

[0040] The operating button is further configured to provide a bearing surface,
which may take the form of an externally molded shoulder, or the like. The locking button is
provided with an abutment surface, which, when the locking button is engaged by a user, is
urged into contact with the bearing surface, and which acts to hold the operating button in its
downward-most position with respect to the housing, This serves to hold the spring in a

compressed configuration with respect to the operating button,

[0041] Once the operating button has been depressed by user action, and as the
locking button is urged into a locked configuration by further user action, the extension cams
along inner wall, which carries a wall cam surface. The abutment surface is, thereby, urged
into contact with the bearing surface. Force exerted by the abutment surface against the
housing and bearing surface enables the locking button to maintain the operating button in its
locked, downward-most position. User disengagement of the locking button allows the
extension to disengage from the wall cam surface, biasing the locking button to its unlocked
configuration. The user may thereafter allow the operating button to return to its neutral

position, assisted by operation of the spring.

[0042] So configured, the spool is urged and biased to rotate in a reversing,
retraction mode of operation by its spring. In this direction, the spool is allowed to rotate
freely, since the pawls are allowed to traverse the pawl clearance areas; whereafter, the pawls
are biased by their compression-type spring to ridc casily and smoothly along the spool cam
surfaces, The spool can, thereby, act to wind-up the leash, since there is no engagement
between the pawls and the braking notches. Should the leashed subject pull away from the
user while the brake remains engaged and/or locked, the spool is reversed into its play-out
direction. The pawls traverse the pawl clearance areas; whereafier, the pawls are biased by

their compression-type spring to drop into and re-engage against the braking notches.

[0043] 1In a third alternative embodiment, a select lever can be moved from a free
spooling configuration to a locked spool configuration by moving it upwardly with the user’s
thumb. The select lever can also be moved back into the free spooling, necutral position, In

this embodiment, neither the free nor the locked configuration requires depressing an actuator
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button, which may also be referred to variously hereinafter as the roll-back or retraction

button.

[0044] Pressing the actuator, or roll-back, button will shift the select lever into the
roll-back position without regard to whether it is presently in the free or locked position. The
actuator button does not have to be held down by the user, and it will return by operation of a
spring to its beginning, or outwardmost, position. Accordingly, the roll-back feature of this
embodiment allows the retractable leash assembly to take-up any slack in the leash, and will

not allow leash extension.

[0045] Accordingly, with regard to the operation of each embodiment, & leashed
subject can be allowed to freely roam, pulling away from and coming closer to the user, when
the retractable leash assembly is in its deactivated, unlocked configuration. When the user
determines that it is dangerous or disadvantageous to allow the subject further outward travel,
the user may depress the operating or actuator button; thereby, locking the spool against
further play-out movement through engagement of the brake. Importantly, it should be noted
that, although the retractable leash assembly is locked, should the user move toward the
leashed subject, or should the leashed subject move back toward the user, the spring biased
spool will operate to retract and take-up the leash. Should the leashed subject thereafter
attempt to move away from the user while the operating or actuator button is depressed, the
retractable leash assembly will maintain its locked configuration against such movement, and

any amount of the leash that had previously been taken-up will be maintained on the spool.

[0046] Should the user decide to maintain a locked configuration, the user may
engage the locking button or select lever. In such configuration, the user may release hold of
the operating or actuator button, and merely hold onto the handle, as provided in greater

detail hereinbelow.

[0047] These and other features and advantages of the implementations of the
present disclosure will become more readily apparent to those skilled in the art upon
consideration of the following detailed description and accompanying drawings, which

describe both the preferred and alternative implementations of the present disclosure.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0048] The drawings are of illustrative embodiments. They do not illustrate all
embodiments. Othcr embodiments may be used in addition or instead. Details which may be
apparent or unnecessary may be omitted to save space or for more effective illustration. Some
embodiments may be practiced with additional components or steps and/or without all of the
components or steps which are illustrated. When the same numeral appears in different

drawings, it refers to the same or like components or steps.

[0049] Fig. 1 is an illustration of one embodiment of the one-hand operable

retractable leash;

[0050] Fig. 2 is an illustration of a housing of one embodiment of the retractable

leash;
[0051] Fig. 3 is an illustration of a spool of one embodiment of the retractable leash;

[0052] Fig. 4 is an illustration of an exploded view of a portion of one embodiment

of the retractable leash;

[0053] Fig. 5 is an illustration of spools and springs of one embodiment of the

retractable leash;

[6054] Fig. 6 is an illustration of component of one embodiment of the retractable

leash;
[0055]) Fig. 7 is an illustration of a spool of onc embodiment of the retractable lcash;

[0056]) Fig. 8 is an illustration of a braking plate, plunger, and stop disk plate, of one

embodiment of the retractable leash,;

[0057] Fig. 9 is an illustration of another braking plate, plunger, and stop disk plate,

of one embodiment of the retractable leash;

[0058] Fig. 10 is an illustration of a lever and various lever components of one

embodiment of the retractable leash;

[0059] Fig. 11 is an illustration of a actuator arm, stiffener, and catch of one

embodiment of the retractable leash;
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[0060] Fig. 12 is an illustration of one embodiment of the one-hand operable

retractable leash;

[0061] Fig. 13 a cross-section illustration of one embodiment of the retractable

leash in one stage of locking and unlecking the spooling of the leash;

[0062] Fig, 14 a cross-section illustration of one embodiment of the retractable

leash in another stage of locking and unlocking the spooling of the leash;

[0063] Fig. 15 a cross-section illustration of one embodiment of the retractable

leash in another stage of locking and unlocking the spooling of the leash;

[0064] Fig. 16 a cross-section illustration of one embodiment of the retractable

leash in another stage of locking and unlocking the spooling of the leash;

[0065] Fig. 17 is a flow chart of one embodiment of the method for walking two

leashed subjects using the retractable leash;

[6066] Fig. 18 is an illustration of an alternative embodiment of a retractable leash
assembly for a single leash subject, which provides and allows for self-winding of a
retractable lead associated therewith, whether or not the brake is engaged, depicting the
retractable leash assembly with operating button up and the retractable leash assembly in a

free spooling mode of operation;

[0067] Fig. 19 is an illustration of the retractable leash assembly of Fig. 18,
depicting the retractable leash assembly during leash play-out, with the operating button held
down, the locking button not engaged, the pawl engaged, and the spool in a resulting locked

mode of operation;

[0068] Fig. 20 is an illustration of the retractable leash assembly of Fig. 18,
depicting the retractable leash assembly during leash play-out, with the operating button in a
locked position, the locking button engaged, the pawl engaged, and the spool in a resulting

locked mode of operation;

[0069] Fig. 21 is an illustration of the retractable leash assembly of Fig. 18,

depicting the retractable leash assembly during leash retraction, with the operating button in a
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locked position, the locking button engaged, and the pawl and spool in a leash retracting

mode of operation;

[0070]) Fig. 22A is a perspective view illustration of a button, pawl assembly, and

torsion spring assembly of the retractable leash assembly of Fig. 18;

[0071] Fig. 22B is a spool-side, end view illustration of the button, pawl assembly,
and torsion spring assembly of Fig. 22A;

[0072] Fig. 22C is a side view illustration of the button, pawl assembly, and torsion
spring assembly of Fig. 22A; and

[0073] Fig. 22D is a section view illustration of the button, pawl assembly, and
torsion spring assembly of Fig. 22A, taken according to section line A-A depicted within Fig,
22B.

[6074] Fig. 23 is an illustration of an alternative embodiment of a retractable leash
assembly for a single leash subject, which provides and allows for self-winding of a
retractable lead associated therewith, whether or not the brake is engaged, depicting the
retractable leash assembly with operating button up and the retractable leash assembly in a

free spooling mode of operation;

[0075] Fig. 24 is an illustration of the retractable leash assembly of Fig. 23,
depicting the retractable leash assembly during leash take-up, with the operating button held
down, the locking button engaged, the pawl engaged, and the speol in a resulting locked

mode of operation;

[0076] Fig. 25 is an illustration of the retractable leash assembly of Fig. 23,
depicting the retractable leash assembly during leash take-up, with the operating button in a
locked position, the locking button engaged, the pawl engaged, but operating in the free roll-

back position, and the spool in a take-up allowed, but play-out locked, mode of operation;

[0077] Fig. 26A is a perspective view illustration of a button, pawl assembly, and

compression spring assembly of the retractable leash assembly of Fig. 23;
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[0078] Fig. 26B is a section view illustration of the button, pawl assembly, and
compression spring assembly of Fig. 26A, taken according to section line A-A depicted
within Fig. 26C;

[0079] Fig. 26C is a bottom view illustration of the button, pawl assembly, and

torsion spring assembly of Fig. 23.

[0080] Fig. 27 is an illustration of yet another alternative embodiment of a
retractable leash assembly for a single leash subject, which provides and allows for self-
winding of a retractable lead associated therewith, whether or not the brake is engaged,

depicting the retractable leash assembly in a perspective view;

[0081] Fig. 28 is an exploded, perspective view illustration of the retractable lcash

assembly of Fig. 27;

[0082] Fig. 29 is a side view illustration of the retractable leash assembly of Fig. 27,

depicting various operating characteristics thereof;

[0083] Fig. 30 is a side, cut-away view illustration of the of the retractable leash
assembly of Fig. 27, depicting the retractable leash assembly in a locked configuration;

[0084] Fig. 30A is an enlarged view illustration of a section of the retractable leash
assembly of Fig. 30, further depicting the retractable leash assembly in a locked

configuration;

[0085] Fig. 31 is a side, cut-away view illustration of the of the retractable leash
assembly of Fig. 27, depicting the retractable leash assembly in a leash take-up, retraction, or

roll-back configuration;

[0086] Fig. 31A is an enlarged view illustration of a section of the retractable leash
assembly of Fig. 31, further depicting the retractable leash assembly in a leash take-up,

retraction, or roll-back configuration;

[0087] Fig. 32 is a sidc, cut-away vicw illustration of the of the retractable leash
assembly of Fig. 27, depicting the retractable leash assembly in a free spooling configuration;

and
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[0088] Fig. 32A is an enlarged view illustration of a section of the retractable leash
assembly of Fig. 32, further depicting the retractable leash assembly in a free spooling

configuration.

DETAILED DESCRIPTION

[0089] Implementations of the present disclosure now will be described more fully
hereinafter. Indeed, these implementations can be embodied in many different forms and
should not be construed as limited to the implementations set forth herein; rather, these
implementations are provided so that this disclosure will satisfy applicable legal
requirements. As used in the specification, and in the appended claims, the singular forms
“a,” “an,” and “the,” include plural referents unless the context clearly indicates otherwise.
The term “comprising” and variations thereof as used herein is used synonymously with the

term “including” and variations thereof and are open, non-limiting terms,

[0090] In the following detailed description of various embodiments of the
invention, numerous specific details are set forth in order to provide a thorough
understanding of various aspects of one or more embodiments of the invention. However,
one or more embodiments of the invention may be practiced without some or all of these
specific details. In other instances, well-known methods, procedures, and/or components
have not been described in detail so as not to unnecessarily obscure aspects of embodiments

of the invention.

[0091] While multiple embodiments are discloscd, still other embodiments of the
present invention will become apparent to those skilled in the art from the following detailed
description, which shows and describes illustrative embodiments of the invention. As will be
realized, the invention is capable of modifications in various obvious aspects, all without
departing from the spirit and scope of the present invention. Accordingly, the figures, and the
detailed descriptions thereof, are to be regarded as illustrative in nature and not restrictive,
Also, the reference or non-reference to a particular embodiment of the invention shall not be

interpreted to limit the scope of the invention,

[0092] In describing the several embodiments illustrated in the Figures, selected

terminology is employed for the sake of clarity. The various aspects of invention contained
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herein, however, are not intended to be limited to the terminology so selected. It should be
understood that each specific element and aspect of invention described herein is intended to
include all alternative and/or technical equivalents that operate in a similar manner to
accomplish a similar purpose, regardless of the selected terminology used to describe each

specific element or aspect.

[0093] When pet owners walk their pets, especially more than one pet, the pet
owners are often required to carry more than one leash, In other situations where a leash will
accommodate two pets, the leashes often become tangled as the owners walk the pets.
Furthermore, when a pet owner wishes to restrict the pet’s or pets’ movement, the pet owner
must lock the leash before manually pulling the leash toward herself, and unlocking and
relocking the leash as tension decreases in the leash. The present disclosure provides
apparatuses and methods for one-hand operable leash that provides for tangle-free leashes
and self-winding spools. Furthermore, the present disclosure provides a leash apparatus that
includes a roll-back feature, wherein the retractable leash or leashes automatically self-wind
and/or roll-back as tension decreases in the leash, and then as tension increases, the spools

again lock into place.

[0094] Fig. 1 is an illustration of one embodiment of the one-hand operable
retractable leash, Fig. I shows an example one-hand operable retractable leash for leashing
two subjects. This example leash 100 includes a housing 102 and a handle assembly 112, The
housing 102 includes a posterior portion 106 and a curved anterior portion 104. The anterior

portion 104 is configured to have a first leash opening 108 and a second leash opening 110.

[0095] Fig. 2 is an illustration of a housing of one embodiment of the retractable

leash. An example housing is also shown in Fig. 2.

[0096] Referring again to Fig. 1, the handle assembly 112 further includes a lever
114. A flashlight holder 116 may optionally be provided as part of the handle assembly 112,
for insertion of a flashlight (not shown) therein. The one-hand operable retractable leash

apparatus also includes first and second spools 204 and 206 (shown in Fig, 6).

[6097] Fig. 3 is an illustration of a spool of one embodiment of the retractable leash.
Referring now to Fig. 3, an example spool 200 is shown, The example spool 200 also shows

the plurality of braking notches 202,

20



WO 2016/182945 PCT/US2016/031315

[0098] Fig. 4 is an illustration of an exploded view of one embodiment of a portion
of the retractable leash. Referring now to Fig. 4, various components of an example one-
hand operable retractable leash apparatus are shown. The first and second spools 204 and 206
are rotatably connected to or attached to an axle 214. The rotation of the first and second
spools 204 and 206 is independent from the axle 214. Each spool 204 or 206 rotates in a
direction opposite of the direction that the other spool is rotating. The first and second spools
204 and 206 include a plurality of braking notches 202,

[0099] Fig. 5 is an illustration of spools and springs of one embodiment of the

retractable leash.

[00100] Referring now to Fig. 5, example springs 218 are shown in spools. The first
and second spools 204 and 206 include a spring 218.

[00101] Referring again to Fig. 4, various components of a one-hand operable
retractable leash are shown, including first and second brakes 208 and 210. The leash
apparatus includes first and second brakes 208 and 210, and these brakes 208 and 210 are
attached to a brake rod 212 and are preferably positioned such that the brakes 208 and 210
are cngageable with the plurality of braking notches 202 on the spools 204 and 206. The
brake rod 212 passes through the rod openings of the brakes 208 and 210 and the brake
springs 209 and anchors into the handle assembly 112,

[00102] The spools 204 and 206, the axle 214, the brakes 208 and 210, and the brake
rod 212 are preferably adapted to the interior portion of the housing 102. The housing 102 is
adapted to connect or attach to the handle assembly 112. The curved anterior portion 104 of
the housing 102 is configured to spin. The first leash opening 108 and the second leash
opcning 110 on the housing 102 are preferably on opposite sides of housing 102 and are

optionally separated by distance, typically in the range of 1 inch to 4 inches.

[00103] Fig. 6 is an illustration of component of one embodiment of the retractable
leash. Referring now to Fig. 6, various components of an example one-hand operable
retractable leash are shown, including example retractable leashes 302 and 304. Each spool
204 and 206 may include retractable leashes 302 and 304. For example, the retractable
leashes 302 and 304 may include a proximal end 306 attached to the first and second spools
204 and 206 and a distal cnd 308 inserted through the first and second leash openings 108
and 110 on the anterior portion 104 of the housing 102.
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[00104] Fig. 7 is an illustration of a spool of one embodiment of the retractable leash.
Referring to Fig. 7, the proximal end 306 of an example retractable leash 302 and 304 is
shown threaded through the spool and knotted. This knotted feature of the present disclosure
helps to ensure that the proximal ends 306 and the retractable leashes 302 and 304 remain
securcly attached to the spools 204 and 206. Any securing mechanism may be used without

deviating from the scope of the invention.

[00105] The first and second spools 204 and 206 may rotatc about the axle 214 when
the first and second brakes 208 and 210 are not engaged with the plurality of the braking
notches 202 on the first and second spools 204 and 206. The first and second brakes 208 and
210 are optionally engaged with the plurality of braking notches 202 on the first and second
spools 204 and 206, thus causing the first and second spools 204 and 206 to cease the ability

to rotate about the axle 214.

[00106] Referring again to Fig. 5, example spools 204 and 206 with springs 218 are
shown. The first and second spools 204 and 206 include springs 218, and these springs 218
may be constant-force springs. These constant-force springs 218 are wound opposite the
direction of the tension in the springs 218, so that tension is constant within the spools 204
and 206. The proximal ends 222 of the springs 218 may be fixably connected to the inner
portions of the first and second spools 204 and 206, and then these springs 218 may be
wound within the inner portions of the first and second spools 204 and 206. As shown in Fig.
5, the distal ends 224 of the springs 218 may optionally be configured to include tabs 220.
The tabs 220 on the distal ends 224 of the springs 218 may lock upon an opening to the inner
portions of the first and second spools 204 and 206. Furthermore, the springs 218 may be
positioned in a first position where the first and second retractable leashes 302 and 304 are
fully wound on each of the first and second spools. For example, spring 218 may be
disengaged from its first position where a force is exerted to withdraw the retractable leashes
302 and 304 from the housing 102, thereby rotating the spools 204 and 206. The spring 218
may return to its first position where the force is ceased, thereby rewinding the retractable
leashes 302 and 304 about the spools 204 and 206.

[00107] Fig. 8 is an illustration of a braking plate, plunger, and stop disk plate, of one
embodiment of the retractable leash. Referring now to Fig. 8, an example braking plate,
plunger, and stop disk are shown. The first and second brakes 208 and 210, the first and
second brake springs 209, and the brake rod 212 may optionally attach to a braking plate 310.
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For example, the braking plate 310 may include first, second, third, and fourth openings 312,
314, 316, and 318. A stop disk 322 may engage the posterior 320 of the braking plate 310.
For example, the stop disk 322 may include two protrusions 324 for insertion into the first
and second openings 312 and 314 on the braking plate 310. Furthermore, the stop disk 322
may include first and second holes 326 and 328 for insertion of the first and second plungers
330 therethrough.

[00108] Fig. 9 is an illustration of another braking platc, plunger, and stop disk plate,
of one embodiment of the retractable leash. Referring now to Fig. 9, an example braking
plate, plunger, plunger spring, and stop disk are shown. Optionally, plunger springs 402 are
included about the first and second plungers 330 and between the stop disk 322 and the
braking plate 310. The plunger springs 402 are optionally in a first position where the plunger
springs 402 are not compressed and the stop disk 322 and braking plate 310 are separated by
a maximum distance. For example, the plunger springs 402 are adapted to conform toward
the first position. The plunger springs 402 are optionally in a second position where the
plunger springs 402 are compressed and the stop disk plate 322 and braking plate 310 are
separated by a distance less than the maximum distance. The plungers 330 optionally contact
the first and second 208 and 210 when the plunger springs 402 are in the second position.
Typically, the stop disk moves less than an inch (approximately .130 inches to .140 inches)
from its rest position to its actuated position when the lever 114 is fully engaged. Similarly
the plungers 330 preferably move less than an inch (approximately .020 inches to .140

inches).

[00109] Fig. 10 is an illustration of a lever and various lever components of one
embodiment of the retractable leash. Referring to Fig. 10, an example lever is shown. The
lever 114 may move between a first position and a second position. For example, the lever
114 may include a lever spring 502 between the lever 114 and the handle assembly 112. The
lever spring 502 may be in a first position where the lever spring 502 is compressed. The
lever 114 may also include an actuator 504 and a release cam 506. Another embodiment of
the present disclosure may include a button or plurality of buttons in lieu of a lever. The
brake is released by allowing the lever to move from a second position to a first position and

then moving the lever about halfway between the first and second positions.

[00110] Fig. 11 is an illustration of an actuator arm, stiffener, and catch of one

embodiment of the retractable leash. An example actuator arm and catch are shown in Fig.
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11, The lever 114 may also include a catch 602. An actuator arm 604 may also connectably
attach to the handle assembly 112. The actuator arm 604 includes a proximal end 606 and a
distal end 608.

[00111] Fig. 12 is an illustration of an exploded view of one embodiment of the one-
hand operable retractable leash. Fig. 12 shows that the leash preferably includes a separator
216. As shown in Fig. 12, the separator 216 has two leash apertures. Separator 216 prevents
the Icashes that arc wrapped around the spools 204 and 206 from becoming entangled inside
housing 102.

[00112] FIGS. 13-16 show example one-hand operable retractable leash apparatuses

in various stages of locked and unlocked positions.

[00113] Fig. 13 a cross-section illustration of one embodiment of the retractable
leash in one stage of locking and unlocking the spooling of the leash. Fig. 13 shows an

example leash apparatus in the free spooling arrangement.

[00114] Fig. 14 a cross-section illustration of one embodiment of the retractable
leash in another stage of locking and unlocking the spooling of the leash. Fig. 14 shows an

example leash apparatus in the locked position.

[00115] Fig. 15 a cross-section illustration of one embodiment of the retractable
leash in another stage of locking and unlocking the spooling of the leash. Fig. 15 shows an

example leash apparatus in the initial stages of being unlocked.

[00116] Fig. 16 a cross-section illustration of one embodiment of the retractable
Icash in another stage of locking and unlocking the spooling of the leash, Fig. 16 shows an

example leash apparatus in the latter stages of being unlocked.

[00117] Referring to Figures 13-16, the proximal end 606 of the actuator arm 604
may engage the actuator 504, and the distal end 608 may engage the stop disk 322. For
example, the lever spring 502 may move to the second position, and the actuator 504 may
engage the proximal end 606 of the actuator arm 604. The distal end 608 may then engage the
stop disk 322, and the plunger springs 402 may move into the second position. A catch 602
may optionally engage the proximal end 606 of the actuator arm 604, holding the proximal
end 606 of the actuator arm 604 in a position such that the plunger springs 402 maintain the
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second position. Where the plunger springs 402 are in the second position, the plungers 330
may contact the first and second brakes 208 and 210. The first and second brakes 208 and
210 may then subsequently engage one of the plurality of braking notches 202 on the first and
second spools 204 and 206.

[00118] Where the lever spring 502 is in a second position, the actuator 504 may
engage. Where the actuator 504 is optionally engaged, the first and second brakes 208 and
210 may lock on éach spool 204 and 206. Thus, further tension will optionally not allow
unwinding of the retractable leashes 302 and 304. The catch 602 may engage the proximal
end 606 of the actuator arm 604 in a position such that the plunger springs 402 maintain the
second position. The release cam 506 may disengage the catch 602. Where the release cam
506 disengages the catch 602, the plunger springs 402 may return to the first position. For
example, disengagement of the actuator 504 may allow the spools 204 and 206 to freely
rotate. Furthermore, a release in tension in the retractable leashes 302 and 304 may allow the
retractable leashes 302 and 304 to rewind on the spools 204 and 206. Where the retractable
leashes 302 and 304 rewind on the spools 204 and 206 may engage the first and second
brakes 208 and 210 with one of the plurality of braking notches 202 on the first and second
spools 204 and 206. Typically the brakes are locked by moving the lever into the second
position. The brakes are unlocked by allowing the lever to return to the first position and

then moving the lever approximately halfway between the first and second positions.

[00119] The example one-hand operable retractable leash apparatus may optionally

include three or more retractable leashes and corresponding components.

[00120] Another embodiment of the present disclosure includes a one-hand operable
retractable leash apparatus. The example one-hand operable retractable leash apparatus
allows a user to set or program a leash length. The leash apparatus may allow the leashed
subjects to travel the preset leash length. Once at the preset leashed length, the leash
apparatus may lock in position and not allow further tension on the retractable leashes to
extend the retractable leashes. Where tension on the retractable lcashes decreases, the self-
winding spools will rewind the leash onto the spools. The leashed subjects may increase
tension in the retractable leashes and unwind the retractable leashes when the leash length is
less than the preset length. Once the leash length reaches the preset length, the brakes will

engage the spools and again lock the spools at the specified length,
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[00121] Another embodiment of the present disclosure includes a one-hand operable
retractable leash apparatus for a single leashed subject. This one-hand operable retractable
leash apparatus for a single leashed subject may optionally include a roll-back feature for
walking a single subject. The example one-hand operable retractable leash apparatus includes
a housing, a handle assembly, a spool, and a brake. The housing includes a posterior portion
and an anterior portion. The anterior portion is configured to have a leash opening. The

handle assembly further includes a lever.

[00122] The spool of the leash apparatus is rotatably connected to or attached to an
axle, and the rotation of the spool is independent from the axle. The spool includes a spring
and a plurality of braking notches. The leash apparatus also includes a brake, and this brake is
attached to a brake rod and is positioned such that the brake is engageable with the plurality
of braking notches on the spool. The brake rod passes through the rod opening of the brake

and the brake spring and anchors into the handle assembly.

[00123] The spool, the axle, the brake, and the brake rod are adapted to the interior
portion of the housing. The housing is adapted to connect or attach to the handle assembly.
The brake, the brake spring, and the brake rod may optionally attach to a braking plate. For
example, the braking plate may include first and second openings. A stop disk may engage
the posterior of the braking plate. For example, the stop disk may include a protrusion for
insertion into the first opening on the braking plate. Furthermore, the stop disk plate may
include a hole for insertion of a plunger therethrough. Optionally, a plunger spring is included

about the plunger and between the stop disk plate and the braking plate.

[00124] The plunger spring is optionally in a first position where the plunger spring
is not compressed and the stop disk plate and braking plate are separated by a maximum
distance. For example, the plunger spring is adapted to conform toward the first position. The
plunger spring is optionally in a second position where the plunger spring is compressed and
the stop disk plate and braking plate are separated by a distance less than the maximum
distance. The plunger optionally contacts the brake when the plunger spring is in the second

position.

[00125] The lever on the cxample one-hand operable retractable leash apparatus may
move between a first position and a second position. For example, the lever may include a

lever spring between the lever and the handle assembly. The lever spring may be in a first
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position where the lever spring is not compressed. Furthermore, the lever spring may be in a
second position where the lever spring is compressed. The lever may also include an actuator

and a release cam. The lever may also include a catch.

[00126] An actuator arm may also connectably attach to the handle assembly. The
actuator arm includes a proximal end and a distal end. The proximal end of the actuator arm
may engage the actuator, and the distal end may engage the stop disk plate, For example, the
lever spring may move to the sccond position, and the actuator may engage the proximal end
of the actuator arm. The distal end may then engage the stop disk plate, and the plunger
springs may move into the second position. A catch may optionally engage the proximal end
of the actuator arm, holding the proximal end of the actuator arm in a position such that the
plunger spring maintains the second position. Where the plunger spring is in the second
position, the plunger may contact the brake. The brake may then subsequently engage one of
the plurality of braking notches on the spool.

[00127] Where the lever spring is in a second position, the actuator may engage.
Where the actuator is optionally engaged, the brake may lock on the spool. Thus, further
tension will optionally not allow unwinding of the retractable leash. The catch may engage
the proximal end of the actuator arm in a position such that the plunger springs maintains the
second position. The release cam may disengage the catch. Where the release cam disengages
the catch, the plunger spring may return to the first position. For example, disengagement of
the actuator may allow the spool to freely rotate, Furthermore, a release in tension in the
retractable leash may allow the retractable leash to rewind on the spool. Where the retractable
leash rewinds on the spool, tension in the retractable leash may engage the brake with one of

the plurality of braking notches on the spool.

[00128] Also provided is a method for walking two leashed subjects. Example
methods are illustrated in FIGS. 13-16.

[00129] Fig. 17 is a flow chart of one embodiment of the method for walking two
leashed subjects using the retractable leash., A flow chart for an example method for walking
two leashed subjects is also provided in Fig. 17. The method includes attaching a first subject
with a first retractable Icash 302, and then attaching a second subject with a second
retractable leash 304. The first and second retractable leashes 302 and 304 are positioned
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through leash openings 108 and 110 on a rotating housing 102, and the first and second
retractable leashes 302 and 304 are configured to wind on self-winding spools 204 and 206.

[00130] The rotating housing 102 may spin according to movement of the subjects to
prevent tangling of the retractable leashes 302 and 304. The user may lock the position of the
retractable leashes 302 and 304 by squeezing a lever 114. For example, the spools 204 and
206 are self-winding, and the retractable leashes 302 and 304 are configured to rewind on the
spools 204 and 206 where the tension in the retractable leashes 302 and 304 decreases. The
brakes may optionally engage the spools 204 and 206 and cease rotation of the spools 206
and 206 where tension in the retractable leashes 302 and 304 increases. The user may unlock
the position of the retractable leashes 302 and 304 by squeezing the lever 114, thereby
releasing the catch 602.

[00131] Turning now to Figs. 18-22, an alternative embodiment of a retractable leash
assembly for a single leash subject is shown. Retractable leash assembly 800 for a single
leash subject may be seen to share aspects operably similar to those disclosed within those
embodiments depicted in Figs. 1-17; and, most specifically, those aspects providing and
allowing for self-winding of a retractable lead associated with a spool thereof, without regard
to whether or not an associated brake is engaged. Like the embodiments depicted within
Figs. 1-17, retractable leash assembly 800 for a single leash subject is intended for one
handed operation by a user thereof. Accordingly, a user may grasp retractable leash assembly
800 at handle H. Handle H may, of course, take various forms, including, but not limited to,

such forms as have been depicted within the disclosure hereof,

[00132] Leash 802 (also known in the art as a lead or tether) associated with spool
804 may be attached to spool 804 in a manner similar to that described in detail hereinabove
with regard to Fig. 7. As well, spool 804 may be rotationally biased within housing 806 by
operation of associated spring 218, as has been described in detail hereinabove with regard to
Fig. 5. Leash 802 may be constrained in its motion, using stop means and details of
construction well-known in the art, so that a fixed length remains outside of housing 806. As
well, leash 802 may be constrained by housing 806 and associated components and details of
construction well-known in the art, so that leash 802 spools out and retracts smoothly during

operation.
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[00133] Like spool 200 depicted within Fig. 3, spool 804 is provided with a plurality
of braking notches 808. Pawl clearance areas 810 are provided between braking notches 808,

the purpose of pawl clearance areas 810 to be explained in greater detail hereinbelow.

[00134] Retractable leash assembly 800 is further provided with brake 812 having
pawls 814. Pawls 814 are configured so as to be cooperatively operable at one end thereof

with spool 804, pawl clearance areas 810, braking notches 808, and cam surfaces 816.

[00135]) Brake 812 is further configured so as to be captured by, and cooperatively
operable with, operating button 818. Operating button 818 is configured so as to be
cooperatively and interoperably associated with locking button 820, Operating button 818

and locking button 820 are configured to be retained in relative position by housing 806.

[00136] Perhaps best seen with reference to Figs, 22A-22D, operating button 818
retains transverse pin 822. In association with operating button 818, transverse pin 822
secures pawls 814 in position sufficient for spanning spool 804. Torsional spring 824 is
retained within operating button 818 by transverse pin 822 running centrally therethrough.,
One end of torsional spring 824 is configured to bear against an internal portion of operating
button 818. A sccond end of torsional spring 824 is configured to bear against transverse pin
826, which is also retained by brake 812, Transverse pin 826 further aids in securing and
maintaining pawls 814 in the above described configuration in association with brake 812. In
such configuration, torsional spring 824 serves to bias brake 812 into an appropriate position
for interaction with spool 804, pawl clearance arcas 810, braking notches 808, and cam

surfaces 816, as will be more fully described hereinbelow.

[00137] When operating button 818 is not engaged (depressed) by a user, it is held in
an outwardly biased, neutral position by operation of spring 828. Spring 828 bears at one end
against an internal surface of operating button 818, and at the other end against shoulder pin
830. When operating button 818 is depressed by a user, spring 828 compresses, and such
compression acts to bias operating button 818 outwardly with respect to housing 806 and

toward its neutral position.

[00138] Operating button 818 is further configured to provide bearing surface 832,
which may take the form of an externally molded shoulder, or the like. Locking button 820 is
provided with abutment surface 834, which, when locking button 820 is engaged by a user, is
urged into contact with bearing surface 832, and which acts to hold operating button 818 in
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its downward-most position with respect to housing 806. This, of course, serves to hold

spring 828 in a compressed configuration with respect to operating button 818.

[00139] Once operating button 818 has been depressed by user action, and as locking
button 820 is urged into a locked configuration by further user action, extension 836 cams
along inner wall 838, which carries wall cam surface 840. Abutment surface 834 is, thereby,
urged into contact with bearing surface 832. Force exerted by abutment surface 834 against
housing 806 and bearing surface 832 cnables locking button 820 to maintain operating button
818 in its locked, downward-most position. User disengagement of locking button 820
allows extension 836 to disengage from wall cam surface 840, biasing locking button 820 to
unlocked configuration. The user may thereafter allow operating button 818 to return to its

neutral position, assisted by the aforedescribed operation of spring 828.

[00140] We will now turn to those aspects of the present disclosure providing and
allowing for self-winding of retractable leash 802 associated with spool 804 thereof, without

regard to whether or not associated brake 812 is engaged.

[00141] Best seen with regard to Fig. 18, retractable leash assembly 800 is depicted
with operating button 818 up, in its neutral and outward-most, unengaged, unlocked position,
In this configuration, retractable leash assembly 800 acts in a free spooling mode of
operation. In such mode of operation, leash 802 is played-out under tension when an
attached subject moves away from the user. On the other hand, leash 802 is retracted by

rotational operation of spring-biased spool 804 as the attached subject moves toward the user.

[00142] Best seen with regard to Fig. 19, which depicts retractable leash assembly
800 during leash 802 play-out, with operating button 818 held down by a user, but wherein
locking button 820 has not been engaged by the user. In such configuration, pawls 814 of
brake 812 are biased into pawl clearance area 810 when operating button 818 is depressed
and held down by the user, and pawls 814 are engaged against braking notches 808. In this
configuration, spool 804 is placed in a resulting locked mode of operation, since spool 804

cannot rotate against pawls 814.

[00143] Fig. 20 depicts retractable leash assembly 800 during leash 802 play-out,
with operating button 818 in a depressed position, locking button 820 engaged, pawls 814

engaged, and spool 804 in a resulting locked mode of operation, all as described above. In
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this configuration, the user merely needs to hold onto handle H to maintain the locked

configuration.

[00144] Best seen with reference to Fig. 21, retractable leash assembly 800 is
depicted during leash 802 retraction operation, with operating button 818 in a locked
position, locking button 820 engaged, and pawls 814 and spool 804 in a leash retracting mode
of operation. With the above-described details of operation in mind, it now may be easily
observed that spool 804 is urged and biased to rotate in a reversing, retraction mode of
operation by spring 218. In this direction, spool 804 is allowed to rotate freely, since pawls
814 of brake 812 are allowed to traverse pawl clearance areas 810; whereafter, pawls 814 are
biased by torsional spring 824 to ride easily and smoothly along cam surfaces 816. Spool
804 can, thereby, act wind-up leash 802, since there is no engagement between pawls 814 and
braking notches 808.

[00145] Should the leashed subject pull away from the user while brake 812 remains
engaged and/or locked, spool 804 is reversed into its play-out direction. Pawls 814 of brake
812 traverse pawl clearance areas 810; whereafter, pawls 814 are biased by torsional spring

824 to drop into and re-engage against braking notches 808,

[00146] It will now be seen that, in operation, a leashed subject can be allowed to
freely roam, pulling away from and coming closer to the user, when retractable leash
assembly 800 is in its deactivated, unlocked configuration, such as depicted in Fig. 18. When
the user determines that it is dangerous or disadvantageous to allow the subject further
outward travel, thc user may depress operating button 818, as depicted in Fig. 19; thereby,
locking spool 804 against further play-out movement through engagement of brake 812, as

described above.

[00147] Importantly, it should be noted that, although retractable leash assembly 800
is locked, should the user move toward the leashed subject, or should the leashed subject
move back toward the user, biased spool 804 will operate to retract and take-up leash 802,
best seen with reference to Fig. 21. Should the leashed subject thereafier attempt to move
away from the user while operating button 818 is depressed, retractable leash assembly 800
will maintain its locked configuration against such movement, and any amount of leash 802

that had previously been taken-up will be maintained on spool 804,
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[00148] Should the user decide to maintain a locked configuration, the user may
engage locking button 820, as depicted in Fig. 20. In such configuration, and with continued
reference to Fig. 21, the user may release hold of operating button 818, and merely hold onto
handle H, as provided by interoperation of locking button 820 with operating button 818, as

has been described hereinabove.

[00149] Turning now to Figs. 23-26, a second alternative embodiment of a
retractable leash assembly for a single leash subject is shown, Retractable leash assembly
900 for a single leash subject may be seen to share aspects operably similar to those disclosed
within those embodiments depicted in Figs. 1-17 and in Figs. 18-22; and, most specifically,
those aspects providing and allowing for self-winding of a retractable lead associated with a
spool thereof, without regard to whether or not an associated brake is engaged. Like the
embodiments depicted within Figs. 1-17 and Figs. 18-22, retractable leash assembly 900 for a
single leash subject is intended for one handed operation by a user thereof. Accordingly, a
user may grasp retractable leash assembly 900 at handle H. Handle H may, of course, take
various forms, including, but not limited to, such forms as have been depicted within the

disclosure hereof.

[00150] Leash 802 (also known in the art as a lead or tether) associated with spool
804 may be attached to spool 804 in a manner similar to that described in detail hereinabove
with regard to Fig. 7. As well, spool 804 may be rotationally biased within housing 806 by
operation of associated spring 218, as has been described in detail hereinabove with regard to
Fig. 5. Leash 802 may be constrained in its motion, using stop means and details of
construction well-known in the art, so that a fixed length remains outside of housing 806. As
well, leash 802 may be constrained by housing 806 and associated components and details of
construction well-known in the art, so that leash 802 spools out and retracts smoothly during

operation,

[00151] Like spool 200 depicted within Fig. 3, spool 804 is provided with a plurality
of braking notches 808. Pawl clearance areas 810 arc provided between braking notches 808,

the purpose of pawl clearance areas 810 to be explained in greater detail hereinbelow.

[00152] Retractable lcash assembly 900 is further provided with brake 912 having
pawls 914. Pawls 914 are configured so as to be cooperatively operable at one end thereof

with spool 804, pawl clearance areas 810, braking notches 808, and cam surfaces 816.
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[00153] Brake 812 is further configured so as to be captured by, and cooperatively
operable with, operating button 918. Operating button 918 is configured so as to be
cooperatively and interoperably associated with locking button 820. Operating button 918

and locking button 820 are configured to be retained in relative position by housing 806.

[00154] Perhaps best seen with reference to Figs. 26A-26C, operating button 918
partially or wholly retains pawls 914, pawl carrier 936, and pawl stop wedge 932. Operating
button 918 is cooperatively biased outwardly by one or more compression-type spring 928
bearing against shoulder pin 930. Operating button 918 further carries and is associated with
compression spring 927, which acts to bias pawl carrier 936, and thereby pawl stop wedge
932 and pawls 914, toward spool 804. It will be observed that travel of pawls 914 are
limited at stop position 933; whereby, pawl stop wedge 932, bearing against slot 934, keeps
operating button 918 in place. In association with operating button 918, compression spring
927 and associated pawls 914, pawl carrier 936, and pawl stop wedge 932 act to dispose
pawls 914 in position sufficient for spanning and, as appropriate during operation, engaging
spool 804. Compression spring 927, thus, serves to bias brake 912 into an appropriate
position for interaction with spool 804, pawl clearance areas 810, braking notches 808, and

cam surfaces 816, all as described in greater detail hereinbelow.,

[00155] When operating button 918 is not engaged (depressed) by a user, it is held in
an outwardly biased, neutral position by operation of spring 928. Spring 928 bears at one end
against an internal surface of operating button 918, and at the other end against shoulder pin
930. When operating button 918 is depressed by a user, spring 928 compresses, and such
compression acts to bias operating button 918 outwardly with respect to housing 806 and

toward its neutral position.

[00156] Similar to that operation previously described with regard to the
embodiment of Figs. 18-22, operating button 918 is further configured to provide bearing
surface 832, which may take the form of an externally molded shoulder, or the like. Locking
button 820 is provided with abutment surface 834, which, when locking button 820 is
engaged by a user, is urged into contact with bearing surface 832, and which acts to hold
operating button 818 in its downward-most position with respect to housing 806. This, of
course, serves to hold spring 928 in a compressed configuration with respect to operating
button 918.
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[00157] Once operating button 918 has been depressed by user action, and as locking
button 820 is urged into a locked configuration by further user action, extension 836 cams
along inner wall 838, which carries wall cam surface 840. Abutment surface 834 is, thereby,
urged into contact with bearing surface 832. Force exerted by abutment surface 834 against
housing 806 and bearing surface 832 enables locking button 820 to maintain operating button
818 in its locked, downward-most position. User disengagement of locking button 820
allows extension 836 to disengage from wall cam surface 840, biasing locking button 820 to
unlocked configuration. The user may thereafter allow operating button 818 to return to its

neutral position, assisted by the aforedescribed operation of spring 828.

[00158] We will now turn to those aspects of the present disclosure providing and
allowing for self-winding of retractable leash 802 associated with spool 804 thereof, without

regard to whether or not associated brake 912 is engaged.

[00159] Best seen with regard to Fig. 23, retractable leash assembly 800 is depicted
with operating button 918 up, in its neutral and outward-most, unengaged, unlocked position.
In this configuration, retractable leash assembly 900 acts in a free spooling mode of
operation. In such mode of operation, leash 802 is played-out under tension when an
attached subject moves away from the user. On the other hand, leash 802 is retracted by

rotational operation of spring-biased spool 804 as the attached subject moves toward the user,

[60160] As depicted in Fig. 24, during leash 802 roll-back (also referred to as leash
retraction or leash take-up), with operating button 818 held down by a user, and locking
button 820 engaged by the user, pawls 914 of brake 912 are biased into pawl clearance arca
810 when operating button 918 is depressed and locked down by the user, and pawls 914 are
engaged against braking notches 808. In this configuration, spool 804 is placed in a resulting

locked mode of operation, since spool 804 cannot rotate against pawls 914.

[00161] Fig. 24 depicts retractable leash assembly 900 allowing leash 802 roll-back,
with operating button 918 in a depressed position, locking button 820 engaged, pawls 914
engaged, and spool 804 in a resulting locked mode of operation, all as described above. In
this configuration, the user merely needs to hold onto handle H to maintain the locked

configuration and, thereby, prevent leash 802 play-out.

[00162] Best seen with reference to Fig. 25, retractable leash assembly 900 is

depicted during leash 802 retraction operation, with operating button 918 in a locked
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position, locking button 820 engaged, and pawls 914 and spool 804 in a leash retracting mode
of operation. With the above-described details of operation in mind, it now may be easily
observed that spool 804 is urged and biased to rotate in a reversing, retraction mode of
operation by spring 218. In this direction, spool 804 is allowed to rotate freely, since pawls
914 of brakc 912 arc allowed to traverse pawl clearance areas 810 by operation of
compression spring 927, which acts to bias pawls 914, pawl carrier 936, and pawl stop wedge
932 toward spool 804, while still allowing pawls 914 to to ride easily and smoothly along
cam surfaces 816. Spool 804 can, thereby, act wind-up leash 802, since there is no static

engagement between pawls 914 and braking notches 808.

[00163] Should the leashed subject pull away from the user while brake 912 remains
engaged and/or locked, spool 804 is reversed into its play-out direction. Pawls 914 of brake
912 traverse pawl clearance areas 810; whereafter, pawls 914 are biased by compression

spring 927 to drop into and re-engage against braking notches 808.

[00164] It will now be seen that, in operation, a leashed subject can be allowed to
frecly roam, pulling away from and coming closer to the user, when retractable leash
assembly 900 is in its deactivated, unlocked configuration, such as depicted in Fig. 23. When
the user determines that it is dangerous or disadvantageous to allow the subject further
outward travel, the user may depress operating button 818, as depicted in Fig. 24; thereby,
locking spool 804 against further play-out movement through engagement of brake 912, as

described above.

[00165] Importantly, it should be noted that, although retractable leash assembly 900
is locked, should the user move toward the leashed subject, or should the leashed subject
move back toward the user, biased spool 804 will operate to retract and take-up leash 802,
best seen with reference to Fig. 25. Should the leashed subject thereafter attempt to move
away from the user while operating button 918 is depressed, retractable leash assembly 900
will maintain its locked configuration against such movement, and any amount of leash 802

that had previously been taken-up will be maintained on spool 804.

[00166] Should the user decide to maintain a locked configuration, the user may
engage locking button 820, as depicted in Fig. 24. In such configuration, the user may
release hold of operating button 918, and merely hold onto handle H, as provided by
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interoperation of locking button 820 with operating button 918, as has been described

hereinabove.

[00167] Turning now to Figs. 27-32, a third alternative embodiment of a retractable
leash assembly for a single leash subject is shown. Retractable leash assembly 1000 for a
single leash subject may be seen to share aspects operably similar to those disclosed within
those embodiments depicted in Figs. 1-17, Figs. 18-22, and in Figs. 23-26; and, most
specifically, thosc aspects providing and allowing for self-winding of a retractable lead
associated with a spool thereof, without regard to whether or not an associated brake is
engaged. Like the embodiments depicted within Figs. 1-17, Figs. 18-22, and Figs. 23-26,
retractable leash assembly 1000 for a single leash subject is intended for one handed
operation by a user thereof. Accordingly, a user may grasp retractable leash assembly 1000
at handle H. Handle H may, of course, take various forms, including, but not limited to, such

forms as have been depicted within the disclosure hereof.

[00168] With reference to Figs. 27-28, leash 1002 (also known in the art as a lead or
tether) associated with spool 1004 may be attached to spool 1004 in a manner similar to that
described in detail hereinabove with regard to Fig. 7. As well, spool 1004 may be
rotationally biased within housing 1006, housing 1006 comprising housing left side 1006a
and housing right side 1006b, by operation of associated spring 218, as has been described in
detail hereinabove with regard to Fig. 5. Leash 1002 may be constrained in its motion, using
stop means and details of construction well-known in the art, including, for example, leash
guide 1003a disposed and captured within housing 1006, and leash fitting 1003b attached to
leash 1002 outside of housing 1006, so that a fixed length of leash 1002 remains outside of
housing 1006. As well, leash 1002 may be constrained by housing 1006 and associated
components and details of construction well-known in the art, so that leash 1002 spools out

and retracts smoothly during operation.

[60169] Like spool 200 depicted within Fig. 3, spcol 1004 is provided with a
plurality of braking notches 1008. Pawl clearance arecas 1010 arc provided between braking
notches 1008, the purpose of pawl clearance areas 1010 to be explained in greater detail

hereinbelow.

[00170]) Retractable leash assembly 1000 is further provided with brake 1012 having
pawls 1014 and pawl tab 1015. Pawls 1014 are configured so as to be cooperatively operable
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at one end thereof with spool 1004, pawl clearance areas 1010, braking notches 1008, and

cam surfaces 1016.

[60171] Brake 1012 is further configured so as to be captured by, and cooperatively
operable with, actuator button 1018. Actuator button 1018 is configured so as to be
cooperatively and interoperably associated with select lever 1020. Actuator button 1018 and

select lever 1020 are configured to be retained in relative position by housing 1006.

[00172] Perhaps best seen with continuing reference to Fig, 28, select lever 1020 is
engaged within housing 1006 via pivot pin 1016a, pivot pin 1016a cooperatively engaging
select lever 1020 through hole 1022, Pivot pin 1016a may be received into one or more
appropriate feature molded, fabricated within, or otherwise associated with housing 1006. A
distal end of select lever 1020 engages brake 1012 between pawls 1014, via pawl positioning
pin 1016b, which is cooperatively engaging through shaped, cam slot 1024 and into holes
1026 formed within each of pawls 1014. Brake 1012 is engaged within housing 1006 via
pivot pin 1016¢, which is centrally disposed through elastomeric sleeve 1028, which is, in
turn disposed within hole 1029 of brake 1012. Pivot pin 1016¢ may be received into one or
more appropriate feature molded, fabricated within, or otherwise associated with housing
1006.

[00173] Turning briefly to Fig. 29, and in view of the above discussion, it will be
noted that the relative motion of actuator button 1018 with respect to the housing is
demonstrated by arrow A,. That motion may best be defined as linear, and is initiated by a
pressing-type force imposed by a user’s digit; most likely his or her thumb, Similarly, it will
be noted that the relative motion of select lever 1020 with respect to the housing is
demonstrated by arrow A;. That motion may best be defined as a curvilinear motion, and is

initiated by a sliding-type force imposed by a user’s digit; again, most likely his or her thumb.

[00174] It should be noted that the construction and operation of actuator button
1018 may be similar in some aspects to that which was described hereinabove with regard to
the embodiments of Figs. 18-22 and Figs. 23-26, More specifically, actuator button 1018 is
cooperatively biased outwardly by one or more compression-type spring, such as

compression-type spring 928, bearing against a shoulder pin, such as shoulder pin 930.

[060175] The following discussion will describe the operation of retractable leash

assembly 1000 in several different configurations,
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[00176] Turning to Figs. 30 and 30A, the operation of retractable leash assembly
1000 is shown in a first, locked configuration. In this locked configuration, select lever 1020
is moved in the direction of arrow Aj. In this configuration, pawl positioning pin 1016b is
disposed within shaped, cam slot 1024 at an inwardmost, or distal, position. Pawl spring
1030 bears against pawl tab 1015, assisting in rotating pawl tab 1015 outwardly toward select
lever 1020; thereby, pivoting pawls 1014 inwardly and into braking notches 1008.
Accordingly, with select lever 1020 in the “up” position, pawls 1014 are locked in a forward,

or inward, position, and leash 1002 does not extend or retract.

[00177] Turning to Figs. 31 and 31A, the operation of retractable leash assembly
1000 is shown in a second, leash take-up configuration. In this leash take-up configuration,
actuator button 1018 is depressed, or pressed inward, in the direction of arrow A4. In this
configuration, spring 928 of actuator button 1018 is compressed. An incline-shaped surface
of actuator button 1018 bears against cam surface 1020 of select lever 1020, rotating select
lever 1020 into a central, neutral position. In this configuration, pawl positioning pin 1016b
is disposed within shaped, cam slot 1024 at an intermediate position. Pawl spring 1030 bears
against pawl tab 1015, tending to rotate pawl tab 1015 outwardly toward select lever 1020,
and maintaining, in the first instance, distal portions of pawls 1014 in an inward position and
within braking notches 1008. In this configuration, however, with pawl positioning pin
1016b disposed within shaped, cam slot 1024 at an intermediate position, pawls 1014 are
allowed to move forward or backward. That is to say, although pawl spring 1030 keeps
pawls 1014 engaged with spool 1004, it has insufficient force to override spool return spring
218; thereby, allowing leash 1002 to retract (also described variously herein as retraction or
roll-back motion), but not to extend. Accordingly, with actuator button 1018 depressed,
sclect lever 1020 is placed in the “ncutral” position, pawls 1014 are allowed to move forward
or backward, and leash 1002 is allowed to take-up on spool 1004,

[00178] Turning now to Figs. 32 and 32A, the operation of retractable leash
assembly 1000 is shown in a third, free configuration. In this free configuration, select lever
1020 is moved in the direction of arrow As. In this configuration, pawl positioning pin 1016b
is disposed within shaped, cam slot 1024 at an outwardmost, or proximal, position. Pawl tab
1015 rotates inwardly, or away from select lever 1020, and bears against pawl spring 1030,

acting to compress it. Pawls 1014 are pivoted outwardly and are withdrawn from braking
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notches 1008. Accordingly, with select lever 1020 in the “down” position, pawls 1014 are

locked in a rearward, or outward, position, and leash 1002 may freely extend and retract.

[060179] In summary, select lever 1020, as shown in the free spooling configuration
of Figs. 32 and 32A, can be moved to a locked spool position, as shown in Figs. 30 and 30A,
by moving it upwardly with the user’s thumb. Select lever 1020 can also be moved back into
the free spooling position. Neither position requires depressing actuator button 1018, which

may also be called the roll-back or retraction button.

[00180] Pressing actuator, or roll-back, button 1018 will shift select lever 1020 into
the roll-back position, as shown in Figs. 31 and 31A, without regard to whether it is presently
in the free or locked position. Actuator button 1018 does not have to be held down by the
user, and it will return by operation of spring 928 to its beginning, or outwardmost, position.
Accordingly, the roll-back feature allows retractable leash assembly 1000 to take-up any

slack in leash 1002, and will not allow leash extension.

{00181] It will now be seen that, in operation, a leashed subject can be allowed to
freely roam, pulling away from and coming closer to the user, when retractable leash
agsembly 1000 is in its deactivated, unlocked configuration, such as depicted in Fig, 32.
When the user determines that it is dangerous or disadvantageous to allow the subject further
outward travel, the user may depress actuator button 1018, as depicted in Fig. 31; thereby,
locking spool 1004 against further play-out movement through engagement of brake 1012, as

described above.

[60182] Importantly, it should be noted that, although retractable leash assembly
1000 may be locked, should the user move toward the leashed subject, or should the leashed
subject move back toward the user, biased spool 1004 will operate to retract and take-up
leash 1002, best seen with reference to Fig. 31. Should the leashed subject thereafter attempt
to move away from the user after actuation button 1018 is depressed, retractable leash
assembly 1000 will maintain its locked configuration against such movement, and any

amount of leash 1002 that had previously been taken-up will be maintained on spool 1004,

[00183] Should the user decide to maintain a locked configuration, the user may
move select lever 1020 into a locked spool position, best seen with reference to Fig. 30, by

moving it upwardly with the user’s thumb. In such configuration, the user does not need to
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hold actuator button 1018; rather, the user merely needs to hold onto handle H, as has been

described hereinabove.

[00184] Many modifications and other embodiments of the disclosure set forth
herein will come to mind to one skilled in the art to which this disclosure pertains having the
benefit of the teachings presented in the foregoing description. For example, although use of
single springs have been described hereinabove, a plurality of springs having appropriate
spring force characteristics might be substituted by an astutc engineer or manufacturcr,
without departing from the scope or essence of the disclosure provided hereinabove.
Similarly, springs having variable spring forces, or springs having a plurality of defined
spring constants might be substituted without departing from the scope or essence of the
disclosure provided hereinabove, Therefore, it is to be understood that the disclosure 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 appended claims. Although
specific terms are employed herein, they are used in a generic and descriptive sense only and

not for purposes of limitation.

[00185] The foregoing description of the preferred embodiment of the invention has
been presented for the purposes of illustration and description. While multiple embodiments
are disclosed, still other embodiments of the present invention will become apparent to those
skilled in the art from the above detailed description, which shows and describes illustrative
embodiments of the invention. As will be realized, the invention is capable of modifications
in various obvious aspects, all without departing from the spirit and scope of the present
invention. Accordingly, the detailed description is to be regarded as illustrative in nature and
not restrictive. Also, although not explicitly recited, one or more embodiments of the
invention may be practiced in combination or conjunction with one another. Furthermore,
the reference or non-reference to a particular embodiment of the invention shall not be
interpreted to limit the scope the invention. It is intended that the scope of the invention not
be limited by this detailed description, but by the claims and the equivalents to the claims that

are appended hereto.

[00186] Except as stated immediately above, nothing which has been stated or
illustrated is intended or should be interpreted to cause a dedication of any component, step,
feature, object, benefit, advantage, or equivalent to the public, regardless of whether it is or is

not recited in the claims.
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CLAIMS
What is claimed is:

L, A retractable leash comprising;

a housing;

a handle associated with said housing;

a leash;

a spool operable to engage said lcash, said spool rotationally biased to urge said
leash into a spooled configuration; and

a brake, said brake configured to engage with said spool by operation of a pawl
associated with a select lever, said select lever comprising a cam slot, a cam surface,
and a pawl tab, said pawl tab cooperatively associated with a spring disposed within
said housing, such that said spool is prevented from rotating in an unspooling
direction when said brake is engaged, but wherein said spool is enabled to rotate in a

spooling direction when said brake is engaged.

2, The retractable leash of claim 1, wherein spinning in said unspooling direction of said

spool is enabled when said brake is not engaged with said spool.

3. The retractable leash of claim 1, wherein said spool further comprises a braking notch

and a pawl clearance area.

4, The retractable leash of claim 1, wherein said brake further comprises two pawls

biased to engage said spool.

5. The retractable leash of claim 4, wherein said pawls are biased to engage said spool

by cooperation with said spring.

6. The retractable leash of claim 1, wherein said spool further comprises a braking notch
and a pawl clearance area, and wherein said brake further comprises a pawl biased to

engage said spool by abutting said braking notch when said brake is engaged.

7. The retractable leash of claim 6, wherein said spool further comprises a cam surface,
and wherein said pawl is configured to travel along said cam surface when said brake

is engaged and said spool is enabled to rotate in a spooling direction,
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8. A retractable leash comprising:

a housing, said housing comprising a handle;

a leash operably affixed to a spool within said housing; said spool rotationally
biased within said housing to wind said leash upon said spool; said spool further
comprising a braking notch, a pawl clearance area, and a cam surface; and

a brake, said brake configured to engage with said spool by operation of a pawl
associated with a select lever, said select lever comprising a cam slot, a cam surface,
and a pawl tab, said pawl tab cooperatively associated with a spring disposed within
said housing, such that said spool is prevented from rotating in an unspooling
direction when said brake is engaged, but wherein said spool is enabled to rotate in a
spooling direction when said brake is engaged;

an actuator button associated with said housing, and configured to cooperate with
said select lever;

said brake, when activated, urging said pawl into said pawl clearance area, said
pawl configured to engage said braking notch when said spool is rotated in an
unwinding direction, and to engage said cam surface when said spool is rotated in a

winding direction.
9. The retractable leash of claim 8 wherein said sclect lever enables a locking condition,

10.  The retractable leash of claim 8, wherein said select lever enables a free spooling

condition,

11. The retractable leash of claim 8, wherein said select lever enables a roll-back or

retraction condition.

12.  The retractable leash of claim 8, whercin said actuator button further comprises an

inclined surface, and said select lever comprises a cam surface.

13, The retractable leash of claim 12, wherein said inclined surface bears against said cam

surface when said actuator button is depressed.

14, The retractable leash of claim 13, wherein when said actuator button is depressed,

said leash is enabled to roll-up.
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15. The retractable leash of claim 8 wherein said select lever further enables a leash take-

up position and a free spooling position.

16. A retractable leash comprising:

a housing, said housing comprising a handle;

a leash operably affixed to a spool within said housing; said spool rotationally
biased within said housing to wind said leash upon said spool; said spool further
comprising in association with each side of said spool a plurality of braking notches, a
plurality of pawl clearance areas, and a plurality of cam surfaces; and

a brake, said brake configured to engage with said spool by operation of a pawl
associated with a select lever, said select lever comprising a cam slot, a cam surface,
and a pawl tab, said pawl tab cooperatively associated with a spring disposed within
said housing, such that said spool is prevented from rotating in an unspooling
direction when said brake is engaged, but wherein said spool is enabled to rotate in a
spooling direction when said brake is engaged;

said brake, when activated, urging said each of said pawls into said pawl clearance
arcas on a respective side of said spool, said pawls each configured to engage a said
braking notch on a respective side of said spool when said spool is rotated in an
unwinding direction, and to engage a said cam surface on a respective side of said
spool when said spool is rotated in a winding direction; and

an actuator button carrying a portion configured to engage with a portion of said
select lever, and thereby to lock said brake against leash play-out when so engaged,

but further to allow leash roll-back.

17.  The retractable leash of claim 16, wherein said actuator button further comprises an

inclined surface, and said select lever comprises a cam surface.

18.  The retractable leash of claim 17, wherein said inclined surface bears against said cam

surface when said actuator button is depressed.

19. The retractable leash of claim 18, wherein when said actuator button is depressed,

said leash is enabled to roll-up.

20.  The retractable leash of claim 19, wherein said select lever enables a leash take-up

position, a leash locking position, and a leash frec spooling position.
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