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1
APPARATUS TO DISCOURAGE A CANINE
OR OTHER ANIMAL FROM RUNNING

This application is a U.S. national stage application of
international application no. PCT/US2015/028499 and
claims the benefit of U.S. provisional application No.
61/986,318, filed 30 Apr. 2014.

BACKGROUND

(1) Field of Invention

The invention relates generally to the field of animal
training and control. In particular, but not by way of limi-
tation, the invention relates to an apparatus that can be used
to discourage a domesticated canine or other animal from
running.

(2) Description of Related Art

The field of animal training is concerned with modifying
certain behaviors in an animal. In many instances, it may be
undesirable for an animal to run. For example, a domesti-
cated canine (dog) that is running outdoors may quickly
distance itself from its human master. Allowing a dog to run
indoors may also be undesirable in many circumstances.

Leashes are well known for maintaining physical control
over an animal. But leashes have many shortcomings. For
instance, using a leash to prevent running requires constant
and direct control by a human handler. Moreover, in use,
leashes can create an interference hazard to humans and
objects in ways that are not always predictable. Shock
collars are also known for maintaining physical control over
an animal. But, like the leash, shock collar use requires
constant human supervision. In addition, shock collars also
have a limited geographic range of operation, are not uni-
versally effective, and both the remote controller and collar
require sufficiently-charged batteries for operation. More-
over, shock collars may cause physical pain and/or emo-
tional stress to the animal. For these and other reasons, an
improved way to discourage a dog or other animal from
running is needed.

SUMMARY OF THE INVENTION

Embodiments of the invention seek to overcome one or
more limitations of the prior art devices described above. To
achieve this objective, embodiments of the invention pro-
vide a training and control apparatus that does not require
full-time human supervision. The training and control appa-
ratus preferably includes a pendant that is coupled to a
spring loaded retractable reel via a tether. The apparatus can
be fitted to a canine or other animal via a collar. When the
canine or other animal begins to run, the pendant is auto-
matically deployed away from the spring loaded retractable
reel, interfering with legs of the canine or other animal and
discouraging running. In embodiments of the invention, the
pendant includes ornamental features. An alternative
embodiment includes a remote control feature that can
selectively enable or disable the training and control appa-
ratus.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are described with refer-
ence to the following drawings, wherein:

FIG. 1 is an elevation view of a spring loaded retractable
reel, according to an embodiment of the invention;

FIG. 2 is a side view of a spring loaded retractable reel,
according to an embodiment of the invention;
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FIG. 3 is an elevation view of a training and control
apparatus in a pre-deployment state, according to an
embodiment of the invention;

FIG. 4 is an elevation view of a training and control
apparatus in a deployed state, according to an embodiment
of the invention;

FIG. 5 is an elevation view of a training and control
apparatus in a pre-deployment state, according to an
embodiment of the invention;

FIG. 6 is an elevation view of a training and control
apparatus in a pre-deployment state, according to an
embodiment of the invention;

FIG. 7 is an elevation view of a training and control
apparatus in a pre-deployment state, according to an
embodiment of the invention;

FIG. 8 is an exploded assembly view of a spring loaded
retractable reel, according to an embodiment of the inven-
tion;

FIG. 9 is a functional block diagram of a remote control
system for a training and control apparatus, according to an
embodiment of the invention;

FIG. 10 is a functional block diagram of a controller,
according to an embodiment of the invention;

FIG. 11 is a schematic diagram of an actuator when a
training and control apparatus is in an enabled state, accord-
ing to an embodiment of the invention; and

FIG. 12 is a schematic diagram of an actuator when a
training and control apparatus is in a disabled state, accord-
ing to an embodiment of the invention.

DETAILED DESCRIPTION

Embodiments of the invention will now be described
more fully with reference to FIGS. 1-12 where like compo-
nents are tagged with the same reference designator, and
where features are not necessarily drawn to scale. The
invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein.

Apparatus

FIG. 1 is an elevation view of a spring loaded retractable
reel, according to an embodiment of the invention. FIG. 2 is
a side view of the spring loaded retractable reel illustrated in
FIG. 1. As shown therein, a spring loaded retractable reel
105 includes (but is not limited to) a housing 110, clip 115
and ring 120. The clip 115 facilitates the attachment of the
spring loaded retractable reel 105 to a collar (for instance a
conventional dog collar, not shown). The pull ring 120
facilitates the coupling of a pendant 305, as will be described
below with reference to FIGS. 3-7.

Variations to the apparatus illustrated in FIGS. 1 and 2 and
described above are possible. For instance the clip 115 could
be differently shaped. Moreover, fasteners other than the clip
115 could be used to temporarily or permanently affix a
spring loaded retractable reel 105 to a collar. The shape of
the pull ring 120 could be varied according to design choice.

FIG. 3 is an elevation view of a training and control
apparatus in a pre-deployment (pendant retracted) state,
according to an embodiment of the invention. As illustrated
therein, a pendant 305 is connected to the pull ring 120 via
a coupling ring 310. Other types of mechanical couplings
that do not require the pull ring 120 and/or coupling ring 310
could be used to connect the pendant 305 to a tether 405
(illustrated in FIG. 4) of the spring loaded retractable reel
105.

The pendant 305 could be formed, for example, from
thermoplastic, rubber, or other rigid or semi-rigid material.
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In one respect, the mass (m) of the pendant 305 is pre-
determined such that a retraction force (F,) of the spring
loaded retractable reel 105 is greater or equal to an opposing
force (-F,) caused the gravitational pull (acceleration a,) on
the pendant 305. This is the pre-deployment state charac-
terized by no downward extension of the pendant 305, as
illustrated in FIG. 3, and can be expressed as follows:

F,=-F,, where F,=m a,

FIG. 4 is an elevation view of a training and control
apparatus in a deployed state, according to an embodiment
of the invention. FIG. 4 shows the training and control
apparatus in a deployed state, the pendant 305 being sus-
pended by a tether 405 that has at least partially unwound
from the spring loaded retractable reel 105 due to the
addition of sufficient motion-based acceleration (a,,) acting
on the pendant 305. Accordingly, the mass (m) of the
pendant 305 must be great enough so that the retraction force
(F,) is overcome (at least temporarily) when a sufficient
motion-based acceleration (a,,), whether centrifugal or oth-
erwise, is added to the gravitational pull (a,) on the pendant
305:

F,<-F,, where F,=m(ag+a,,)

Variations to the pendant 305 illustrated in FIGS. 3 and 4
are possible. For example, instead of being styled as a dog
bone, the pendant 305 could instead have the shape and/or
texture of a basketball, golf ball, heart symbol, or other
decorative item. In embodiments of the invention, a housing
of the spring loaded retractable reel 105 may also include
ornamental features. For instance at least a portion of the
housing of the spring loaded retractable reel 105 could
include a stylized baseball mitt to cooperate with a pendant
305 that is styled as a baseball. Similarly, at least a portion
of'the housing of the spring loaded retractable reel 105 could
include a stylized ring setting to cooperate with a pendant
305 that is styled as a gemstone.

The mass (m) of the pendant 305 need not be uniformly
distributed. In an embodiment of the invention, the pendant
305 includes a storage cavity. Such a pendant 305 is illus-
trated in FIG. 5 (in an opened state to reveal the storage
cavity 505) and in FIGS. 6 and 7 (in closed state). One or
more weights could be inserted into the storage cavity 505
of'the pendant 305 in FIGS. 5-7 to configure the pendant 305
with an appropriate mass (m).

In embodiments of the invention, the training and control
apparatus is removably coupled to a collar 705. In alterna-
tive embodiments, the training and control apparatus may be
permanently affixed to a collar 705 or may be an integral part
of a collar 705, according to design choice.

FIG. 8 is an exploded assembly view of a spring loaded
retractable reel, according to an embodiment of the inven-
tion. As shown therein, a spring loaded retractable reel 105
may include a top housing 110-1, a bottom housing 110-2,
an upper reel component 805, a lower reel component 810,
and a spiral torsion spring 815. The spring loaded retractable
reel 105 is configured such that the upper reel component
805 and the lower reel component 810 rotate with respect to
the housing (i.e., the assembly of the top housing 110-1 and
the bottom housing 110-2). A tether 405 is wound onto
components of the spring-loaded retractable reel 105. A clip
115 (not shown) could be disposed on the bottom housing
110-2. The spring loaded retractable reel 105 is configured
so that the spiral torsion spring 815 applies a rotational
torque to the upper reel component 805 to exert a retraction
force F, on the tether 405.
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In embodiments of the invention, the top housing 110-1,
bottom housing 110-2; upper reel component 805, and lower
reel component 810 could be manufactured, for example,
from a thermoplastic or other polymer via well-known
plastic injection molding processes. The spiral torsion spring
815 is preferably manufactured from a flat steel (or other
metal) strip using a winding process, and the tether 405 is
preferably nylon or metal cord.

Alternative materials and/or manufacturing processes
could be used for any one or more of the aforementioned
components, however. Moreover, the training and control
apparatus could use an alternative reel mechanism rather
than the spring loaded retractable reel 105 that is illustrated
in FIG. 5 and described above.

Operation of the Apparatus

In use, the collar 705 is disposed on the neck of a dog or
other animal, and the training and control apparatus is
connected to the collar 705. In a pre-deployment state, the
tether 405 is fully (or at least substantially) retracted into the
spring loaded retractable reel 105, and the pendant 305 is
disposed adjacent to the collar. The training and control
apparatus is configured so that when an animal wearing the
training and control apparatus begins to run, a motion-based
acceleration (a,,) causes the pendant 305 to be deployed
downward, interfering with the animal’s front legs and
disrupting the running activity. Once the animal stops run-
ning, the spring loaded retractable reel 105 and tether 405
cooperate to automatically draw the pendant 305 back
towards the collar. Through repeated cycles of deployment,
the animal is discouraged from running.

Optional Remote Control Feature

FIG. 9 is a functional block diagram of a remote control
system for a training and control apparatus, according to an
embodiment of the invention. As illustrated in FIG. 9, an
operator console 905 is configured to communicate with a
collar system 910 via radio frequency (RF) signaling. The
operator console 905 includes a transmitter 915 that is
connector to a power supply 920 and antenna 925. The
transmitter 915 may operate, for example, in the 10 MHz-10
GHz range. The power supply 920 may be or include, for
instance, a battery pack.

The collar system 910 includes a receiver 930 that is
connected to a power supply 945, antenna 935, and control-
ler 940. The receiver 930 is configured to cooperate with the
transmitter 915 and may operate, for example, in the 10
MHz-10 GHz range. The power supply 945 is also coupled
to the controller 940 and may be or include, for instance, a
battery pack. The controller is connected to an actuator 950.

In operation, the transmitter 915 sends an RF control
signal (not shown) to the receiver 930 to enable or disable
a training and control apparatus (not shown). The receiver
930 converts the RF control signal to an electrical control
signal. The controller 940 converts the electrical control
signal to a high-current control signal to operate the electro-
mechanical actuator 950.

FIG. 10 is a functional block diagram of a controller,
according to an embodiment of the invention. In the illus-
trated embodiment, the controller 940 includes a latch 1010
coupled to a switch 1015. In embodiments of the invention,
the electrical control signal is a digital pulse. The latch 1010
latches the digital pulse to retain either an enabled or
disabled control state, and the switch 1015 provides a
high-current control signal based on the control state for
operation of an electro-mechanical actuator 950. The switch
1015 may be or include, for example, a mechanical relay, a
solid-state relay, or a switching transistor, according to
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design choice. The actuator 950 may be or include a solenoid
as described below with reference to FIGS. 11 and 12.

FIG. 11 is a schematic diagram of an actuator when a
training and control apparatus is in an enabled state, accord-
ing to an embodiment of the invention. FIG. 12 is a
schematic diagram of an actuator when a training and
control apparatus is in a disabled state, according to an
embodiment of the invention.

FIGS. 11 and 12 illustrate a solenoid 1105 and reel
component 1110. The solenoid 1105 is an exemplary actua-
tor 950. The reel component 1110 may be or include, for
instance, the upper reel component 805 or the lower reel
component 810. The solenoid 1105 includes a plunger 1125.
A thrust pin 1145 is disposed at one end of the plunger 1125.
A return spring 1130 is connected to an opposite end of the
plunger 1125 and disposed around a portion of the plunger
1125. A coil 1135 having terminals 1140 is wrapped around
another portion of the plunger 1125 within the body of the
solenoid 1105. The reel component 1110 includes a hole
1115 that is offset from a rotational axis 1120 of the reel
component 1110.

When the training and control apparatus is enabled (and
also when the collar system 910 is not powered), the
solenoid is positioned as shown in FIG. 11 and the reel
component 110 is free to rotate when the training and control
apparatus is deployed. In the enabled state, the training and
control apparatus can either be in a pre-deployment (pendant
retracted) state or in a deployed state. When the training and
control apparatus is disabled, a high current control signal at
terminals 1140 creates an electromagnetic field (EMF) that
causes the plunger 1125 to shift (e.g., centering within the
solenoid body), the return spring 1130 to compress, and the
thrust pin 1145 to engage the reel component 1110 at the
hole 1115, as shown in FIG. 12. Accordingly, the state
illustrated in FIG. 12 prevents rotation of the reel component
1110, which prohibits deployment of the pendant and fixes
the training and control apparatus in a pre-deployment
(pendant retracted) state.

CONCLUSION

Embodiments of the invention provide many potential
benefits. For example, full time human control and super-
vision is not required to discourage a dog or other animal
from running. A pendant of the training and control appa-
ratus may provide entertainment value through ornamenta-
tion. In addition, the training and control apparatus
described herein does not suffer the other shortcomings of
leashes and shock collars described above. Those skilled in
the art can readily recognize that numerous variations and
substitutions may be made in the invention, its use, and its
configuration to achieve substantially the same results as
achieved by the embodiments described herein. Accord-
ingly, there is no intention to limit the invention to the
disclosed exemplary forms. Features variously described in
this specification could be combined in ways not expressly
illustrated or described.

I claim:

1. An animal control apparatus comprising:

a spring loaded retractable reel;

the spring loaded retractable reel configured to cooperate

with a collar;
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a tether coupled to the spring loaded retractable reel; and

a pendant coupled to the tether, the animal control appa-
ratus configured such that, in use, the pendant is
secured relatively close to the spring loaded retractable
reel at rest and the pendant is deployed relatively far
from the spring loaded retractable reel when the pen-
dant is subjected to an acceleration caused by move-
ment of the animal that adds to a gravitational pull on
the pendant and overwhelms a retraction force of the
spring loaded retractable reel in order to inhibit the
movement of the collared animal.

2. The animal control apparatus of claim 1, wherein the
spring loaded retractable reel includes a clip configured to
removably couple the animal control apparatus to a collar.

3. The animal control apparatus of claim 1, further com-
prising the collar, the spring loaded retractable reel fixably
coupled to the collar.

4. The animal control apparatus of claim 1, further com-
prising the collar, the spring loaded retractable reel being an
integral part of the collar.

5. The animal control apparatus of claim 1, wherein the
spring loaded retractable reel includes:

a housing;

at least one rotating component movably coupled to the

housing; and

a spiral torsion spring coupled to the housing and the at

least one rotating component, the spring loaded retract-
able reel configured to receive the tether, the spiral
torsion spring applying a retraction force on the tether
in use.

6. The animal control apparatus of claim 5, wherein the
housing and the at least one rotating component is made of
plastic, and wherein the spiral torsion spring is manufac-
tured from a metal strip.

7. The animal control apparatus of claim 1, wherein the
tether includes nylon.

8. The animal control apparatus of claim 1, wherein the
pendant includes ornamentation.

9. The animal control apparatus of claim 1, wherein the
pendant includes a storage cavity.

10. The animal control apparatus of claim 1, wherein, in
use, the animal control apparatus is disposed such that the
pendant is in a position inferior to a neck of the animal.

11. The animal control apparatus of claim 1 further
comprising means for remotely controlling the animal con-
trol apparatus.

12. A method for using the animal control apparatus of
claim 1 comprising:

securing the animal control apparatus to the animal; and

after the securing, decoupling a user from the animal

control apparatus, the user being distinct from the
animal.

13. An animal control apparatus comprising:

a collar;

a pendant movably coupled to the collar; and

means for distancing the pendant from the collar in

response to an acceleration caused by movement of the
animal that acts on the pendant in order to inhibit the
movement of the collared animal.
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