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METHOD AND SYSTEM FOR PROVIDING PREIDENTIFIED PETS SELECTIVE ACCESS
TO A PREDETERMINED LOCATION OR OBJECT

BACKGROUND OF THE INVENTION

The present invention relates generally to a method and system
for providing pets with controlled access to various different
locations and/or objects. More specifically, the present invention
relates to an automated system whereby pets wearing an ID tag are
allowed access to various locations and/or objects, for example food
contained within a feeder dish, while a sensor system, responding to
the presence of other animals or people, causes the device to close

preventing unauthorized access thereto.

It should be noted by one skilled in the art that while the
technology of the present invention is presented in the context of a
preferred embodiment pet feeder dish such disclosure is meant only to
be illustrative and is not intended to limit the scope of this
invention to a particular configuration. It is also intended within
the scope of the present invention that the method and system
disclosed herein can be applied equally for controlling access to
litter boxes, pet watering systems (including circulating and outside
of the house non circulating), pet toys, pet crates, pet gate access,
pet doors, pet beds and pet containment systems. Accordingly, the
general scope of the method and system are directed to the pet
identification and access control technology and not to a specific
embodiment. This provides a broad range of pet products that are
improved in the context of the method and system of the present
invention.

Generally portions of the technology disclosed herein has been

discussed in the prior art only in the context of controlled access

feeders. It is well known that some animals are restricted to certain
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diets for many reasons ranging from the type or breed of animal, the
age of the animal, the animal’s weight or even specific health issues,
such as diabetes for example. However, it is often inconvenient based
on the pet owner's schedule to accommodate the dietary needs of the
animal. This is particularly true when the pet owner has more than one
pet, each requiring different dietary needs. The net result is that
feeding time can become an issue for not only the pet owner but also
for the pet, leading to further aggravation of the above listed issues
and the creation of new issues where none existed before. In
addition, the presence of young children who may try to eat pet food

poses yet a further problem for pet owners.

In an attempt to resolve these issues there is a need for a pet
feeding system that can be set to automatically recognize and operate
for a specific pet including systems that deliver specific amounts of
food according to whether the pets are on a diet, maintaining their
weight or eating therapeutic foods. The feeders should prevent pet
access to food other than the specific amount prescribed. 1In response
there are wvarious types of Mautomatic" animal feeding devices
disclosed in the prior art. There are several devices that generally
fall into a few distinct categories. One category of devices relies
upon timer mechanisms that are programmed to operate on a 24-hour
timetable. When a predetermined elapsed time or specific clock time is
met, the device opens to allow the animal access to the food. These
products generally have a cover that opens at the specific time set.
The doors themselves in general open exterior to the device or require
significant space to relocate into the feeder. Other devices simply
depend on the pet to self-regulate its consumption of food and simply
include a bulk storage device that automatically fills an exposed

uncovered bowl.

Still other systems in the prior art control access to the food
contained therein based on the presence of the pet at the feeding
device. More particularly, as described in US Patent No. 5,570,655
(Targa); and US Patent Nos. 3,897,753 and 4,036,178 (Lee et al.), a
complex control system is provided that generates an electric field
around an open food receptacle. An animal wearing a special collar

that is provided with a conductive portion to alter the electric field
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signals to the system when the proper animal approaches the device.
In response to the signal from the proper animal, a shock or other
signal-generating device 1is disabled thereby allowing the proper
animal to access the dish. Should an animal not wearing the special
collar reach over the lip of the dish and make contact with the
metallic strip thereon, the animal receives a shock that frightens the
animal away from the dish. These methods do not require a cover for
the food, and have not been commercialized. In another alternate
embodiment, upon identifying the presence of the proper animal, the
device activates a hopper that operates to fill a food receptacle.
These devices operate with exposed food in the dish, which any
determined pet can eat and therefore portion control is not achieved.
In addition this creates the risk that small children in the household

will play with or eat the pet's food.

Similarly, US Patent No. 5,669,328 (Lanfranchi) provides a cone-
shaped device that partially opens when a receiver positioned within
the device receives a signal from a collar on a pet. Since only a
small triangular opening is provided for feeding, it is possible that
the animal will get its head stuck in the device making it unlikely
that the proper animal would to want to return to such a device. This

is similarly true for US Patent No. 7,458,336 (Eu).

Still further, US Patent No. 7,395,782 (Lindsay) provides a
segmented door that collapses into itself and opens to form a
hemispherical cover over the bowl, but is large and external to the
system and each panel uses the same hinge point so the door uses many
different size panels in order to “collapse” into a relatively smaller
space resulting in higher part and tooling cost. Further, during
closing the door comes forwards and down on the pets head should the

pet not get out of the way.

US Patent No. 7,127,707 (Clarke) provides a linear door system
driven by a rack of gears that is connected to the single piece door
by means of a spring. A combination of the spring force and time are
used to prevent a pet from getting stuck and or hurt by the door when
it is closing. Monitoring the closing time or adding in a force sensor
to determine the load on the door are disclosed as a means to solve

this potential problem. Adding a force sensor for the door spring
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requires and extra system with cost and complexity. Time based closing
is not a reliable method of understanding the presence of a pet trying
to keep the door open as debris build up or wear will also affect the

doors time of closing.

US Patent No. 6,044,795 (Matsuura et al.) shows an animal tag
having a memory for storing a history of the animal feeding times. The
device samples the tag every 10 minutes and, if the animal is present,
dispenses food to a separate dish. As is the case with the other
prior art discussed herein, the food is exposed once dispensed, making
it available for other animals or children to access. This device also
appears rather complicated, especially when it is considered that it

can only feed one animal.

US Patent Nos. 7,228,816 and 7,426,901 (Turner et al.) discloses
a pet feeding system that also operates based on identifying animals
with tags, however, the system requires a complex system for moving
the food bowl from inside the feeder to the outside. In addition the
feed system can easily trap the animal as it is closing should the pet
try to keep it open.

US Patent No. 7895973 (Whelan) shows a feeder with similar pet
identification technology, and it also defines specific operational
modes in order to provide some level of control to the feeding
patterns of the pets. The invention discloses how at initial use the
feeder can monitor the amount an animal is present at the feeder for
an initial period then calculate a targeted daily feeding time.
Further, Whelan discloses operational modes such as limiting time per
feeding to discourage over eating at any one meal, the user entering
in a reduced food portion so as to put the animal on a diet, running
the feeder open and only closing upon sensing an unauthorized animal,
and excluding dogs from being fed at night when programmed by the
owner. However, being a gravity feed device the system can only
control the amount of food by controlling any animals time at the
feeder. The system therefore uses time as an indirect method of
controlling the amount of food. Simple testing shows that the animals
simply change their eating habits as a result of any attempted control

by the system therefore invalidating the entire system.
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In view of the prior art, there is a need for an automatic
system that has a strong yet safe cover which has the capability to
deliver controlled portions of food and uncovers food contained
therein when the assigned pet approaches allowing the animal to eat
the specific food the owner has placed in that feeder, while also
recognizing all other animals in its proximity in order to cover the
food or keep it covered when those animals or people approach. There
is a further need for a system that safely covers the food while not
disturbing the pet when the cover opens and closes controlled by an
algorithm that sense if there is a blockage in the door and responds
by pausing or reversing momentarily then resuming its progress in
closing. In this way a pet trying to keep the door open will not be
hurt, yet the door will continue to attempt to close and eventually do
so by giving time for the pet to remove itself at intervals until the
door has fully closed. Still further there is a need for a simplified
pet feeding system that controls access by a plurality of animals to
food, which can provide the correct food amount according to their
dietary needs by means of one of several food delivery algorithms that
deliver either a consistent daily food amount, small portions as
needed for multiple feedings per day, especially with cats, and one or
more food delivery protocols for maintaining and or reducing food
amounts for periods of time that enable safe weight 1loss for
overweight pets by providing less calories safely to the correct
animal and is relatively less complex and cost-effective in regard to

its use and operation.

Alternately there is a need for applying this access control and
door technology to litter boxes where there is a need to prevent dogs
and small children from getting into cat litter boxes. Litter boxes
are, by nature, not a clean environment. The possibility that children
or other household pets such as dogs may enter a litter box represents
a health hazard to the children of families with cats. In addition, in
multi pet households it is desired to have a litter box for each cat
and certain cats can get territorial about their litter boxes. To date
litter box prior art is limited to varying techniques for cleaning the
litter boxes of clumped litter and other waste products, not to the

health issues associated with this dirty environment and the free
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access all creatures have to these products. This invention can be
utilized on either the simple covered litter box by adding the
controlled access door and identification system or the door can be
integrated directly into the rake system of the self-cleaning system
where the two powered systems can be integrated into a single
structure which is lower in complexity and cost than two separate

systems.

Pet crate, gate access, pet doors, pet beds, and pet containment
systems all are used to separate pets from each other in multi pet
households, other animals outside of the home, or the pet owners and
children. These systems can all be integrated with the proposed door
system as it is easily integrated into these structures due to its
ability to fit in tight spaces, store around corners and out of the
way. The safety controls integrated into the system also make this
system an improvement over the prior art. The extended range of
detection in the 2 foot range enables the access doors of all these
products to react in time to safely and reliably interact with the

pets.

Still further there remains an alternate need to apply the
identification and access control technology to pet watering systems
including circulating and outside of the house non-circulating and pet
toys. These products can all be significantly improved from the
addition of this technology resulting in improved health and safety of
both pets and family members for households with pets.

BRIEF SUMMARY OF THE INVENTION

In this regard, the present invention provides a method and
system that controls pet access to various different locations and/or
objects in a safe durable and low cost manner. More specifically, in a
preferred embodiment, the present invention provides an automated
system whereby identified pets are allowed controlled access to
various locations and/or objects, such as food contained within a
feeder dish for example, while a door structure and control system
keeps the pet safe through the use of a door which is made up of
several repeated panels which together move from the front and under

the food bowl to over and to the back of the product upon closing and
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having a jam sensing system in order to protect pets from being caught
in the closing door. Further it is an aspect of this invention that
the same logic is used for controlling a food jam in the food delivery
system. In yet another aspect of the present invention the product has
an integrated door in the food delivery channel that is used to
monitor the movement of food both during food delivery and when a pet
is eating and in combination with sensors will cause the main door
cover to close should a pet attempt to remove food from the food
delivery channel. In a still further aspect of this invention the food
delivery system 1is controlled by algorithms to aid in the proper
delivery of food to the pet in several modes ranging from eating too
fast, eating too much, eating throughout the day as best suites a

dog/cat, and combinations of the above.

In one embodiment, the present invention is disclosed as a
single bowl pet feeder. Generally, the feeder includes a body or
housing that has a compartment and a door guide track therein and a
food bowl 1located in the interior of the body. During normal
operation the door in the guide track is closed thereby covering the
food bowl making it inaccessible to either animals or small children.

The feeder further includes one or more sensors on the top and/or
front face for the identification of tagged animals, non-tagged
animals or children. Preferably, the sensors function wusing RF
technology, ultrasonic, infrared, visible spectrum light or
combinations thereof to verify the presence of both approved and/or
non-approved animal(s) in any combination in close proximity to the
feeder. Approved and non-approved pets may be determined through
comparison of the sensed signature to a signature or signatures
established at system setup. Close proximity is defined as within 4
feet and preferably within 2 feet so that the feeder is only reacting
to animals that are approaching the feeder and not just in the area
such that the feeder does not react and open or close to an animal
that is just passing by. The preferred embodiment utilizes this range
in order to understand and react to approaching pets so that the
feeder may either open to present the food to an authorized pet or
more specifically close in a manner that is safe to an approved pet at
the feeder, but before a non-approved pet can get to the feeder and

acquire food targeted for the approved pet(s) only.

7
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In operation, as a pet approaches the feeder, sensor(s) identify
if the pet is authorized. If the pet is authorized or approved, the
door opens or remains open to allow the pet access to the food
contained therein. When the authorized pet departs, the door closes
preventing access to the food. In contrast to the prior art, the
present invention also may employ more than one sensor to determine
the presence of other non-authorized animals or children. Should such
a presence be detected (even when an authorized pet is accessing the
feeder) the door is closed thereby preventing a non-authorized animal
or child from accessing the food contemporaneocusly with the authorized
pet. In addition, should a non-authorized tagged pet approach the
feeder the sensors will pick up that and will close the door. The
system may also operate in a mode where a single pet may be set up as
non-authorized while all other pets are considered authorized. In this
way a single product such as the feeder could support and or feed
multiple animals while not allowing the single non authorized pet to
gain access. This could be done by running the feeder or other product
in one of two ways. (1) The door is always open and only closes when
the non-authorized pet is within the sensing range of the feeder, or
(2) the feeder could remain closed, to keep the food from sight and
open for all sensed pets and either not open or close when only the

single non-authorized pet is detected.

In a further embodiment the feeder could have more than 1 food
bin such that more than one food type could be stored in the product.
These foods could be selectively delivered to more than one bowl. In
this structure a feeder having food bowls on opposite sides or side by
side but spaced apart could enable more than one animal to feed out of
the feeder at the same time and having different food. In this
instance the combination of sensors would identify not only which pets
are present in the vicinity of the feeder, but which is at which food
bowl and the feeder would allow access or not to each food bowl
depending on the preprogrammed authorization or recognition of a tag
and or biometric recognition including visual light based digital

signatures of authorized animals biometric features.

It is also within the scope of this invention that sensors alone

be employed to identify the target animal as contrasted to the non-
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target pet or person. In this regard, the sensors will identify the
visible, infrared or ultrasonic signature of the target animal and
only operate when that signature is detected. The approved “signature”
data of the one or more authorized pet is programmed into the feeder
control at first set-up. Additional and/or non-matching signatures
will cause device to close or not open when the product is approached.
As was stated above this pet identification technology is also
disclosed in an alternate embodiment in the context of litter boxes.
Another embodiment discloses pet watering systems including
circulating and outside of the house non circulating watering dishes.
Still a further embodiment depicts pet gate access, pet containment
systems, pet doors and pet toys. All totaled the pet identification
and access control technology can be applied across a broad range of

pet products.

It is therefore an object of the present invention to provide an
automatic system that uncovers food contained therein when the
approved pet approaches allowing the animal to eat the specific food
the owner has placed in that feeder while also recognizing all other
animals in its proximity in order to cover the food or keep it covered
when those animals or people approach. It is a further object of the
present invention to provide a system that excludes pets from one
feeder while allowing access to yet another feeder so that they may be
able to eat the food they require. It is still a further object of
the present invention to provide a simplified pet feeding system that
controls access by a plurality of animals to food, which can provide
the correct food in the correct amount for specific feeding needs of
pets safely to the correct animal and is relatively less complex and
cost-effective in regard to its use and operation. It is vyet a
further object of the present invention to provide a system that
provides selective control and access to other pet related items such
as litter boxes, pet watering systems including circulating and
outside of the house non circulating, pet toys, pet crate and gate
access, pet doors, pet beds, and pet containment systems.

These together with other objects of the invention, along with
various features of novelty that characterize the invention, are

pointed out with particularity in the claims annexed hereto and
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forming a part of this disclosure. For a better understanding of the
invention, its operating advantages and the specific objects attained
by its uses, reference should be had to the accompanying drawings and
descriptive matter in which there 1s illustrated a preferred

embodiment and specific additional embodiments of the invention.

3BRIEF DESCRIPTION OF THE DRAWINGS
In the drawings which illustrate the best mode presently

contemplated for carrying out the present invention:

FIG. 1 is a front perspective view of a pet feeding dish in
accordance with the teachings of the present invention;

FIG. 2 is a front, exploded perspective view of the pet feeding
dish of Fig. 1;

FIG. 3 is a perspective view of the controlled access portion of
the pet feeding dish of Fig. 1;

FIG. 4 is an exploded perspective view of the controlled access
portion of Fig. 3;

FIGS. 5A, B and C are a representation of a slat constructed for
use in forming the retractable access door;

FIGS. 6A, B and C include various views of an assembled access
door;

FIG. 7 is a cross-sectional wview of the controlled access
portion of the pet feeding dish of Fig. 1;

FIG. 8 1is a detailed partial view of the drive system for
opening and closing the access door;

FIGS. 9A, B and C show the operation of the food dispenser
mechanism;

FIGS. 10A and B show a flowchart detailing the operational steps
of the system;

FIG. 11 is an alternate cross-sectional view of the controlled

access and food delivery portion of the pet feeding dish of Fig. 1;

FIGS. 12A, B and C depict different portions of the food
delivery system including the drive mechanism;
FIG. 13 1is a cutaway view of the interior food storage

compartment;

10
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FIG. 14 is a view of the bottom panel of the device;

FIG. 15 is an illustrative depiction of a control panel for the
device;

FIG. 16 is a perspective view of an alternate embodiment of the
present invention in the context of a pet door;

FIG. 17 is a perspective view of an alternate embodiment of the
present invention in the context of a watering dish;

FIG. 18 is a perspective view of an alternate embodiment of the
present invention in the context of a litter box;

FIGS. 19A, B and C depict a control door and cleaning mechanism
for a litter box; and

FIGS. 20A and B depict the operator for the litter box cover

access door.

DETATLED DESCRIPTION OF THE INVENTION

Now referring to the drawings, a method and system is provided
that controls pet access to various different locations and/or objects
and more specifically, in the preferred embodiment, as depicted at
Figs. 1-4, provides an automated system whereby identified and
authorized pets are allowed access to wvarious locations and/or
objects, such as food contained within a feeder dish for example. Non-
authorized pets cause the device to close or not open preventing
unauthorized access thereto. The construction of a panel door with
interlocked and overlapping panels which move from a position under
and to the front of the bowl and in closing moves above the bowl and
towards the rear of the feeder in order to isolate the food from non-
authorized pets in a safe manner. Further, the door system is driven
by a gear drive system where the door panels incorporate gear teeth
such that they are driven directly and controlled by logic where the
system can react to the possibility that a pet or other item is
preventing the closing of the door that the control system will sense
the restriction and react to it by pausing and if needed reverse
somewhat before resuming. This action will repeat as long as a pet
attempts to limits the doors closing. In conjunction with the
direction of closure and the control logic, the door will close in a

safe way eventually overcoming the pets attempt to keep the door open

11
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with the pace of the system and its continuous efforts not allowing

the pet to remove food from the food bowl.

In the most general embodiment of the present invention, a

system is provided for controlling pet access to locations or objects.
The system includes a location or object to be controlled, a means
for preventing pet access to said location or object and a sensor
system configured and arranged to selectively disengage the means for
preventing pet access. The sensor system may include at least one tag
or a means to identify the pets through the use of other frequency
based identification such as wvisual light which could be captured as a
digital image. In operation, the system compares the received signal
to a preprogrammed group of signals reduced to digital information
which may be either authorized or non-authorized. Comparison of the
received information to the pre-stored information provides

authorization to access or not to access the location or object.

It should be noted by one skilled in the art that while the
technology of the present invention is presented most generally as a
system for controlling pet access to locations or objects and that the
invention 1s illustrated in the context of several preferred
embodiments, such disclosure is meant only to be illustrative and is
not intended to limit the scope of this invention to a particular
configuration. It is also intended within the scope of the present
invention that the method and system disclosed herein can be applied
equally for controlling access to litter boxes, pet watering systems
(including circulating and outside of the house non circulating), pet
toys, pet crates, pet gate access, pet doors, pet beds and pet
containment systems. Accordingly, the general scope of the method and
system are directed to the access control system and not to a specific
embodiment. This provides a broad range of pet products that are
improved in the context of the method and system of the present

invention.

Turning now to Fig. 1, the method and system of the present
invention is specifically illustrated in the context of a pet feeder
dish 10. The feeder dish 10 can be seen to include a housing 12 with
a Dbase portion 14 that includes a compartment 16 therein and

electronics 18 for controlling the overall system. One or more

12
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sensors 20 can also be seen on the face of this base portion 14. The
sensors 20 may also not be wvisible and operate, for the identification
of either tagged and non-tagged animals or children. Preferably, the
sensors 20 function using RF, ultrasonic, infrared or visible light
technology to identify if there are animal(s) in close proximity to
the feeder. In addition, electronic controls 18 are shown that
include programming capability that may include a user interface
including but not limited to buttons, switches and/or a liquid crystal
display (LCD). A second compartment 22 can be seen on top of and
extending upwardly from the base portion 14. The second compartment
22 is optionally provided as a food storage region so that rather than
operate as a single feeding device, the feeder 10 can be operated on a
controlled basis by dispensing food over a number of days without
needing to be refilled. Additionally, a means for controlling access
to the food compartment can be seen in the form of a door 24. The
door 24, as will be described in greater detail below, serves as a
means to restrict and control access to the food contained within the

compartment 16 in the housing 12.

An exploded view of the pet feeder 10 can be seen at Fig. 2. 1In
this figure the housing 12 can be seen to enclose a removable dish 26
within the compartment 16. Further, the second upper compartment 22
can also be seen to be removable thereby allowing easy removal and
cleaning of these components as they directly contact and house the
pet food. Further, the housing 12 encloses a dispensing assembly 28
that is formed with the compartment 16. This dispensing assembly 28
is shown to be formed as a single unit with the compartment to
facilitate manufacturing resources and costs although both assemblies
may be made separate and apart from one another which would facilitate

food delivery system cleaning.

Figs. 3 and 4 provide a detailed illustration of the dispensing
assembly 28 and the means for controlling access to the compartment
containing the food dish 26. The door 24 is shown as being
retractable and is preferably a segmented type door that allows it to
slide freely within a track 30. This arrangement allows easy opening
and closing of the door 24. Such operation is controlled by wvarious

motor 32 and gear 34 arrangements as are well known in the art.

13
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Turning to Figs. 5a, 5b, and 5c¢, a single door panel is shown to
include interlocking 100 and 101 that connect one door panel to the
next when placed in axial arrangement as shown in Figs. 6a, 6b and 6c.

The door assembly 24 is then formed from the door panels which are
guided in channel 30, Figs. 3 and 4, created by the bowl supporting
structure. Once installed the assembly of door panels maintains its
form through the interlocking features 100 and 101 and the guide
channel 30. In an alternative embodiment the panels could be snapped
together forming a true hinge joint at the snap. Once configured as a
group of panels in the guide channel, the door assembly cannot be
pushed together or pulled apart as a result of the interlocked
features 100 and 101. This structure also allows the assembly to be
driven around a radius allowing the door to turn a corner much the
same way as a garage door system does allowing the door to present a
full closure and yet move into an unused space when the food door is
open. In this embodiment that unused space is fully under the food

bowl.

The door panel arrangement further includes Interlocking
features 102, 104, and 105 as seen in which provide locking features
that do not allow vertical movement between door panels while held in
axial relation to one another. Further the upper feature 105 spans the
full width of the door panel and covers over the adjacent door panel
so that there is no accessible gap between the door panels. This
structure keeps pet claws from being able to get caught between the
panels resulting in a safe structure. Further the overlap may project
towards the front of the feeder so that a pet’s natural orientation of

clawing at the door to open it will not have any surface to grab onto.

Fig. 8 shows the interaction of the main drive gear 34 and the
meshing of the teeth 106 with the corresponding teeth 103 in the door
as the door is driven in the channel 30. This system allows a very
small structure surrounding the food bowl maximizing space utilization
and enabling the desired pet safe door motion. The result is an
embodiment that requires only a door panel structure to build an

entire door assembly resulting in an improved low cost door system.

A notable feature of the operation of the means for controlling

access 1s that the operation is controlled in such a way as to prevent
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a pet from being trapped yet also closes the door in the event the pet
is trying to prevent the closing action. Fig. 10 provides a flow
chart detailing the logic for that controls the door system such that
if a pet gets caught by the door or tries to stop the door 24 from
closing, the system will sense the increased current draw by the
motor. When a pre-established current threshold flowing to the DC
motor driving the door gear system is exceeded the system will stop
the door closing and either pause or reverse briefly and then quickly
resume closing. Pause and reverse times are typically less than 1
second and ideally around *s second. Should the pet continue to try to
stop the door, this process will repeat until full closure is reached.
In this way the door will close, but will not pinch a paw in the
decreasing gap that results in the food opening as the door closes
will pause to release the pet yet still try to close in a manner that
urges the pet away from the compartment. Further, in this particular
arrangement the door 24 slides from the lower front of the device to
the upper rear of the device in a manner that nudges the pets head or

paw(s) out of the food dish 26.

This control arrangement is also used in case there is an
obstruction or buildup of debris causing the door not to close. In
this instance the door will utilize the same stop, reverse, and resume
closing logic with the exception that since the feeder, through its
sensors, knows there is no pet causing the issue it will repeat this
process 5 times. If the door is not successfully closed within the 5
tries, as identified by a position micro switch or other means, then
the feeder will pause the door closing efforts and blink warning
alerts on the LCD as well as send out an alert via the internet to a
web connect device running the feeder monitoring application to inform
the pet owner of the door issue. Further, the feeder will initiate a 5
minute timer which when counted down completely the feeder will try
again to complete the door closure. This action will happen for up to
5 tries at which point it will wait for action by the owner. Should
this action overcome the cause of the door restriction then the feeder
will resume normal operation stop the LCD blinking and in the case of
the internet enable feeder the feeder will send an alert notifying the

owner that the issue is resolved.
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As seen in Fig. 8 the door panels are operatively connected to
the drive system similar to a linear gear drive system with the
improvement that instead of a solid linear gear mounted to a moving
system, the gear teeth are formed into the door panel ends. The gears
used are standard spur gears 34, 35 and the door has one at either end
connected by a torque carrying shaft 38. One side is driven by power
from a motor with a gear 35 on its output shaft. These gears drive the
door driving gear 34. The drive gears 34 teeth 106 interface with gear
teeth integrally molded into the door panels 103. It is also noted
that the motor drive gear system may comprise other types of gears for
example worm gears 36 (Fig. 4), helical, or other. The door panel
spacing defined by the Interlocking geometry is defined in order to
result in the tooth spacing of the assembly to exactly (or close)
match the gear tooth spacing on the drive gears where the door wraps
around the drive gear. In the current embodiment, the drive gear 34 is
located where the door changes direction to go from on the top of the
food bowl to curl under the food bowl. In this way there is no
requirement to push or pull the door through the higher load portion
of the track. During this change of direction of the track, the door
teeth and drive gear teeth are meshed defining their location.
Therefore, in the highest load portion of the track, there is no load
on the door interconnections 100, 101 which allows them to be
relatively light in structure yet be functionally strong. This novel
door requires few parts, is low in cost and has high strength for low
material usage. In addition it has a very small form factor. It can be
repeated in any orientation and size can be scaled to fit the needs of

the product.

The food dispensing assembly 28 as seen at Figs. 2 and 3 1is
operative to transport food from the food storage compartment 22 to
the food dish 26 based on commands issued by the controls 18. The
timing and frequency of this dispensing operation will be covered in
more detail below. The same logic, Fig. 10b, used for door not
closing is employed to make sure any food debris or pile ups in the
feed system that may cause it lo overload and stop are resolved as
well. Should food become lodged such that it does not want to be

delivered to the bowl the same current rise system will sense this
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undesired situation and stop/reverse/resume the food delivery system
in order to clear the obstruction. Although the food system 1is
relatively clear of features that may cause an issue, it is critical
that the pet be fed the proper portion of food therefore a food jam
must be minimized and overcome should one occur. The reversing process
may be increased to up to 3 seconds in order to reorient the food and
therefore clear the obstruction. As in the door system this clearing
cycle will be repeated up to 5 times and then should that not be
sufficient the feeder will wait up to 5 minutes and then try again
repeating that up to 5 times before alerting the pet owner. The same
type of alerting methods with LCD flashing and internet application
messages are included as part of this system as well. During the food
delivery process any pause or reversal time, as well as time required
to return to the prior position does not affect the delivered quantity
of food as that time is accounted for in the food delivery system by
hating the food delivery counter during any of this activity or in
another environment adding time back into the delivery program during
a jam.

A further aspect of the present invention is also related
to the importance of delivering the right amount of the right food to
the right feeder. Existing product attempts to deliver a specific
amount of food to 1 or more animals have failed to do so in large part
because the food is delivered from a storage location to the bowl
through some form of a channel. That channel often stores a portion of
food within it. Hungry pets can be aggressive in their desire to have
more food than they may be allotted for a given meal or day. The pets
will often attempt to get more food by bumping or hitting the feeder
and or reach their paws up the feed channel to release additional food
even i1if it is only 1 kibble at a time. Once they learn they can do
this they will work continuously to get additional food out of the
feeder and thereby increase the amount of food eaten daily. Therefore,
an aspect of this invention includes a food channel door with a
position sensor integrated into it and control logic to lock out pets

attempting to get additional food.

Turning to Figs. %a, b, and c, the food delivery system 28 has a
door 33 at the juncture from the food delivery channel 29 and the food
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bowl 26 portion of the feeder. The door 33 is preferably spring biased
closed. In operation, the food being delivered pushes this door 33
open against the urging of the spring. As the door 33 position changes
a sensor such as a rotary potentiometer detects the motion and by
correlating the sensor reading to the mechanical door 33, the door
position is known as well as if it is opening or closing. The primary
function of this system is to prevent a pet that is approved for
feeding, from eating all the food that has Dbeen delivered and
attempting to circumvent the system to obtain more. The food channel
door 33 covers the food delivery channel 29 so in order for the pet to
get more food it must 1lift the door to reach the food still in the
feed channel 29. When the door 33 is lifted the sensor makes the
system aware of this action and causes the main bowl covering door 24
to close locking out the pet from eating any more food. In the
preferred embodiment the food covering door 24 will remain closed

until the next meal is delivered.

An additional function is to monitor the food amount being
delivered and in the bowl so that the feeder can alert the pet owner
if the pet is not eating the target amount of food. When the feeder is
in operation if the pet is not eating all the food being delivered by
the programmed feeder or the family has gone away and left the feeder
running, the food bowl 24 may fill completely full with food. When
this happens the door 33 will be held fully open by the food. In this
situation the feeder will not deliver the next meal and will alert the
pet owner through LCD flashing and or internet delivered alerts a
notification of the overfilled bowl. Additionally, if the door is open
at the start of any preset food delivery time, the food amount
delivered may or may not be modified for that specific feeding.
Repetitive times with the door open some amount between feedings
indicates the pet is not eating each meal fully and the system may
again alert the owner through LCD flashing and or internet delivered
alerts to the system application. In some modes of operation the
feeder may self-adjust to reduce delivered food per meal in small
steps until the amount of food eaten matches the amount of food
delivered over the course of several meals. There are several
operational modes that can be taken based on this door position

sensing because it is located at the back of the food bowl and the
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food is pushed in from the feed channel the door position has a direct
correlation to the amount of food in the bowl. This information can be
used to modify the food delivery program for individual or successive

feedings.

In a still further aspect shown at Fig. 11, a load sensing
device 35 such as a pressure sensor or a load cell is 1located
relatively under the food bowl. Through measurement of pressure or
displacement the amount of food in the bowl can be determined as the
weight of the bowl is known. This system can then feedback to the food
delivery system to allow for many options of feeding pets as the
accuracy in delivering small portions of food can be more easily
achieved. In addition the feeder control system can completely monitor
when and how much food was delivered and when and how much 1 or more
known pets ate during a day and over a period of time. This
information may be tied to a weight loss plan and the feeder can be
programmed to reduce daily food delivery according to either pet owner
settings, or preprogrammed weight loss protocols. In a still further
embodiment this data can be evaluated in the feeders control system or
remotely through an internet connection and both pet owners and the

registered veterinarian for the pet can be notified.

Returning now to Fig. 3, the door 24 is shown in a closed
position thereby covering the food dish 26, making it inaccessible to
either animals or small children. Optionally, an override switch may
be provided that is used by the owner to open the feeder for bowl

filling and removal for cleaning.

As seen in Figs. 12a, b, and ¢, the food delivery structure 28
can be a separate system that is removable for cleaning. The food
delivery system is powered by a dc motor 40 and gear drive system 40
and is coupled to the food delivery system through a torque delivering
system utilizing a splined structure on the food delivery drive shaft
36. The drive feature 36 may be disengaged when removing the food
delivery module 28 by actuating a release button 37 which is acted on
by a spring 38 which keeps the gear train drive shaft 39 engaged to
the food delivery drive shaft end 36. When the button 37 is depressed
the gear train drive shaft 39 is moved out of engagement allowing the

food delivery module to be removed. The structure of the button 37 has
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a cam surface 41 which upon insertion of the food delivery module 28
the drive shaft 36 urges the cam surface 41 of the button 37 to
depress. Once past the cam surface the spring 38 urges the gear drive
shaft 39 into engagement with the food module drive shaft end 36 and

the system is ready to deliver food again.

In yet another aspect of the present invention as seen in
Fig. 13 the bowl supporting structure has a contoured opening 43 that
projects through a mating opening 44 in the feeder bottom 42. With
this structure the food bowl area can be more easily cleaned as
debris, cleaning chemicals, and water can pass through the base of the
product eliminating the more difficult aspect of pulling debris up and

out of the recessed food bowl region.

Fig. 15 shows yet another aspect of the present invention.
The pet feeder reduces the complex operational requirements to a
simple user interface so that the pet owner can more easily program
the feeder for the needs of the family pets. Current feeders even when
they are just basic timed feeders can be complex to program and often
take several pages of a user manual to properly set up the feeder.
Whether the feeder is set up using buttons 49, 50, 51 and an LCD
screen 48 on the product or the touch screen LCD on a phone, tablet,
or computer (not shown) the number of steps to program and their
complexity must be simple as many pet owners are may not be very

technical.

In the present invention the feeder shows the 12:00am
upon starting, time setting is the accomplished using traditional
up/down buttons 49, 50 for hours and minutes with an enter button 51
when the correct time 1is reached. Once entered, the system
automatically jumps to the next step, which is how much food which is
desired per day and is entered in % or 1/8 cup intervals. The system
comes preset at 1 cup minimizing the number of pushes needed since 1
cup 1is a typical amount for a cat or small dog. Larger feeder for
large dogs would be only %% cup increments and preset to 2 cups. Again
using the up/down buttons 49, 50 the daily amount of food is selected
and the enter button 51 pushed the feeder then requests how many meals
the pet owner desires. Again since 2 is common for dogs that is the

preset number select up or down to change the amount from 1 to 8 meals

20



[45]

WO 2016/089596 PCT/US2015/061234

per day and press enter. If the owner selects 3 or less meals per day
then the feeder knows this is a dog. More than 3 meals selected and
the feeder knows this is for a cat. After pressing the enter button 51
the feeder requests when the 1°" meal of the day should be and it is
preset at 6:00am since morning is typical time for the 1°F meal, so
again number of changes to get to a preferred time is minimized by
using a logical preset. Again time is set using the up 49 down 50 and
enter 5lbuttons, same as setting the current time. The feeder now
knows everything it needs to know and so it sets itself up. The feeder
divides the total amount of food per day by the number of meals and
delivers that amount per meal. Further the feeder then sets all meal
times. If the meals are 3 or less it divides the meals into 12 hour
day and sets each subsequent meal either 6 hours later (for 3 meals)
or 12 hours later for 2 meals and makes sure the feedings are all
daytime feedings so the dog can be walked after a meal. For 4 or more
meals, this indicates a cat which should be fed many small meals
throughout the day so the feedings are divided into a 24 hour day.
Therefore for example, for 6 meals and 1.5 cups the feeder will
deliver % cup every 4 hours around the clock. In this way setting up
the feeder is simple and fast while also presetting intelligent
feeding plan for each day. The last step is assigning the specific pet
to the feeder, which in the case of the RFID tag happens just by
bringing the tag into feeder proximity for the first time Digital

signature systems require presenting the pet to the feeder.

In another aspect of the invention, Figure 14 shows where
the invention has 2 power jacks 45 on the lower surface of the feeder
base 42. These are mounted at an angle to the floor to make it more
difficult to pull out the power cord should a pet push the feeder
around. Often pets are fed in the kitchen and in many kitchens there
are limited power outlets at floor level, therefore, the presence of
the second power jack 45 allows one feeder to be plugged into the wall
at one power jack 45 and the second power jack 45 can be used in
conjunction with a two male connector power cord accessory to power a
second feeder without requiring the availability of a second wall
plug. Further since the system is powered from a low voltage DC input
from the wall plug which is a common electrical component. The power

could be supplied by a separate battery based that is plugged into the
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same power Jjack 45. The separate battery power supply may be
integrated to match and sit under the feeder or may be separately
located. The battery system may be a custom or may be an adapter
connector that connects to an already available battery power source
such as those available for cordless power tools. This would include a
mating plug for the feeder, a connecting cord, and an adapter to fit

the currently available battery structure and contact location.

In yet another aspect of the feeder has resilient feet that
may be designed with a concave bottom surface in order to act as a
suction cup on certain smooth floors in order to resist the pet’s
attempts to move the product. The feeder electronic controls further
include a tilt sensor that will monitor that the feeder is upright
such that should a pet knock the feeder over the tilt sensor will
alert the pet owner through the internet app connection as well as

flashing the buttons and LCD.

In a still further aspect of the present invention, the
product has been design with a backup battery power supply. This
battery backup only comes into play when the unit loses power. There
are two modes for which this system works. Mode 1 initiates if the pet
owner turns off the product and then unplugs it, or the house loses
power when the product is off or paused, then the product will store
and retain all the settings that have Dbeen programmed into the
product, if any. This aspect also allows the feeder to be
preprogrammed at the factory or veterinarians office and then supplied
to the pet owner who then only needs to plug it in and place the tag
on the targeted pets collar. Mode 2 initiates if the product is
running and power is lost. In this situation the feeder keeps all
system information while the power is out. In addition when the power
resumes, the feeder automatically resumes as if the power were never
lost. If the power is out during a preprogrammed food delivery time,
the feeder may be programed to either deliver the missed meal when
power is restored, or not deliver food for that particular time. It
will deliver food at the next food delivery time as programmed. In
this way since most power outages that the pet owner may not be aware
of do not interrupt the proper operation of the feeder. Longer power

outages that may be a hardship for any pets should they not be fed are
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often well known by the pet owner and the owner will take care of the
pet until power resumes. In an alternative embodiment the backup
battery has sufficient capacity to deliver the food during a power
outage. In a still further embodiment the backup battery is
rechargeable and never goes dead, because it is kept charged while the

feeder is plugged in.

Where basic feeder operation is based on ongoing fixed
food amount entered at the start of operation, the feeder also has the
option to run more complex food delivery protocols such as automated
weight loss protocols. It is anticipated that at least 2 weight loss
modes are preferred, slow and fast weight loss. In these modes of
operation, the feeder would deliver the preset food for a period time
at which point it would reduce the amount, 1-10% for slow weight
reduction, or 10-25% for a rapid results mode. The feeder would then
deliver this for a period of time allowing the pet(s) to get used to
the reduced level for 1-4 weeks or more and then reduce by the chosen
preset amount and hold again for 1-4 weeks, and repeat until a preset
maximum reduction is achieved perhaps 30-50% total reduction achieved
over several months at which point the feeder maintains that level of
food and delivers the final reduced amount indefinitely or until the
feeder 1is reprogrammed by the pet owner. An alternative control
protocol for sensitive pet(s) / families may cause the feeder to lower
the food amount 1-3% or more per week until the maximum level has been
reached. This type of feeder control is critical as it is well known
that although pets may need to lose weight, ©pets on a diet may start
to act out (begging, eating anything they can find, etc.) and that pet
owners may intervene and supplement the limited food with other
calories such as treats or table scraps. Should this happen the system
will fail to deliver the reduced calories and little to no weight will
be lost. Therefore, it is desirable that the weight loss be steady
allowing the pet(s) to adjust vs act out while also enough that the
pet owner can see the weight loss progress expected. Further having
the feeder do the reduction automatically removes the anxiety from the
owner to have to periodically reduce the food level themselves which
they may be leery of doing as can be seen that the pet was given more
calories than its breed, size, and activity level required resulting

in the weight gain that must now be reversed.
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In a further operating mode, the feeder can be programmed to
correct what is known as binge eating where some pets, especially
cats, desire to eat drives them to consume too much food in short
periods of +time. Unfortunately when pets do this, they often
regurgitate the food in a very short period of time. The preferred
embodiment having a door that is controlled from an open to closed
position and back as a function of its programming may also have a
programmed routine that allows the proper pet to have the food exposed
(door open) when they approach to eat. Once open for normally eating
pets the door remains open until the pet leaves at its own timing. In
the case of pets that “binge” eat the feeder has an operating mode
that may be set by the pet owner where the door remains open for a
limited period of time. The base time frame is fixed, and may be
between 1- 3 minutes, during which time the pet can eat the food in
the exposed bowl. After the time has expired, the food covering door
will close and remain closed for a period of not less than 20 minutes.
Twenty minutes is enough time for a typical pet’s stomach to begin
processing the limited amount of food ingested such that regurgitating
is less likely. The pet can then eat more food which is again time
limited followed by 20 minute lock out which may continue until the
delivered food at that meal is eaten. In this way pets with binge
eating disorders are managed in such a way that the pet can retain the
food it has eaten, improving its health and keeping the pet owners

property clean of regurgitated piles of food.

Turning now to Fig. 16, an alternate embodiment is provided that
depicts the teachings of the present invention in the context of a pet
access door 100. The pet door 100 includes a frame 102 that is
configured to be installed into an opening in a door or wall. A door
104 is provided within the frame 102 and serves as the means for
preventing access. The door 104 is displaceable by structure and
control logic as noted above to an open position when the sensor(s)
120 detects the presence of said at least one authorized or non-
authorized animal. Sensors would be the same as those disclosed in the

Feeder and may be visible as shown or not.

In still a further embodiment, Fig. 17 depicts the teachings of

the present invention in the context of a pet watering device 300.
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Much in the same manner as described above, with respect to the
feeder, the pet watering device 300 includes a housing 312 with a base
portion 314 that includes a compartment 316 therein and electronics
318 for controlling the overall system. One or more sensors 320 can
also be seen on the face of this base portion 314. In addition
controls are shown that include programming capability that may
include a user interface including but not limited to buttons,
switches and/or a liquid crystal display (LCD). A  second
compartment 322 can be seen on top of and extending upwardly from the
base portion 314. The second compartment 322 is provided as water
reservoir region. Additionally, a means for controlling access to the
water compartment 316 can be seen in the form of a door 816. The door
816 moves between an open and closed position when sensor(s) 320
detects the presence of said at least one authorized or non-authorized
animal. Sensors would be the same as those disclosed in the Feeder and
may be visible as shown or not. The door structure and control options
as defined above can be applied and used in conjunction with known

methods of water filtration.

Fig. 18 depicts another alternate embodiment in the
context of a litter box 200. The litter box 200 also has a housing
212 with a compartment 216 therein. 1In this case the compartment 216
is a litter compartment. The means for preventing access is a door
224 that moves between an open and closed position when said sensor(s)
220 detects the presence of said at least one authorized or non-
authorized animal. Sensors would be the same as those disclosed in the

Feeder and may be visible as shown or not.

Figs. 1%9a, 19b, and 19c depict an embodiment of the
inside structure of a litter box where the door assembly 224 moves on
rollers 226 along a guide track 225. The door assembly includes a door
panel 227 which has a waste cleaning rake 228 structurally attached to
it. Additionally the door panel 227 has a mechanical 1link 229
structurally attached to it which engages the door motion control
drive train. The drive train consists of the engaging structure, shown
as a drive nut with rollers mechanically attached thereto 230, which
is designed to interact with the link 229 such that as the drive nut

230 moves from one end of the litter box to the other under the
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rotational urging of a lead screw 231. The lead screw is coupled to a
drive train that can be of many options such as gears or pulleys
attached to a rotational motor. It is also understood that the door
motion system can be connected to and driven by several configurations
well known to those skilled in the art of mechanical systems. The
disclosed embodiment results in a structure where the door cover and
waste rake can be operated together and from a single drive system.
This results in a lower cost system. The operational controls of the
door rake system can be controlled incorporating the restriction
sensing and reacting protocols as defined above in the feeder

embodiment.

Further it is an aspect of this invention that the rake can be
mounted to the door such that it can be rotated up and out of contact
with the litter. This is important allowing the rake to glide over the
top of the litter on the reverse action when the door is opening
reducing loading on the system. Further the rake may be lifted up and
retained above the litter at specific times to allow the door to move
forward without engaging the cleaning function as there are times when
the cover should close quickly yet the soiled litter should be given
several minutes for it to properly set up before scooping the clumps.
This is accomplished by an additional reverse function which backs the
rake up further lifting it out of the litter and engaging a simple
latch (not shown) which holds it up until getting to the fully closed
end at which point a protrusion engages the latch releasing the rake
to be in contact with the litter upon opening and ready to engage the
litter on the next forward action of the door. In an alternative
embodiment the rake position can be controlled by a mechanical or

electromechanical driven system.

Figs. 20a and 20b depict another alternate embodiment of a
litter box where the litter box has a separate cover 250. The litter
box not shown, used in conjunction with the cover 250 creates a
compartment therein. In this case the compartment is a litter
compartment. The means for preventing access is a door 254 that moves
between an open and closed position when said sensor(s) detects the
presence of said at least one authorized or non-authorized animal. The

segmented and interlocking door 254 moves in a supporting guide track
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structure 251 under the urging of the motor and gear train arrangement

252.

It can therefore be seen that the present invention provides
several improved systems that aid in the execution of selective
control and access to wvarious locations and objects such as pet
related items 1like feeders, 1litter boxes, pet watering systems
including circulating and outside of the house non circulating, pet
toys, pet crate and gate access, pet doors, pet beds, and pet
containment systems in a relatively less complex and cost-effective in
regard to its use and operation. For these reasons, the present
invention is believed to represent a significant advancement in the

art, which has substantial commercial merit.

While there is shown and described herein certain specific
structure embodying the invention, it will be manifest to those
skilled in the art that various modifications and rearrangements of
the parts may be made without departing from the spirit and scope of
the underlying inventive concept and that the same is not limited to
the particular forms herein shown and described except insofar as

indicated by the scope of the appended claims.
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WHAT IS CLAIMED:
1. A system for controlling pet access to a pet system having an
interior compartment comprising:
an interior compartment within a pet system to be controlled; and
a segmented door structure that opens and closes to control pet
access to said interior compartment,
wherein said segmented door structure resides inside the pet

system when access to said interior compartment is permitted.

2. The system of claim 1, wherein said pet system is selected from
the group consisting of: pet feeders, pet toys, pet doors, pet gates,

pet crates, litter boxes and pet watering systems.

3. The system of claim 1, wherein said segmented door structure is
formed from a plurality of door panels that are interconnected to one

another by interfitting mating formations.

4. The system of claim 3, wherein said plurality of door panels each
have structural elements configured to engage with a door drive system

at least one end thereof.

5. The system of claim 4, wherein said structural elements comprise

gear tooth structures.

6. The system of claim 1, wherein said segmented door structure is
formed from a plurality of door panels that each overlap with one

another such that no line of sight path exists between segments.

7. The system of claim 1, wherein said segmented door structure
travels in opposing channels positioned at opposite ends of the door

structure.
8. The system of claim 1, wherein said door structure travels along

a compound geometry path such that the door system does not travel in

a single straight line or single arc.
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9. The system of claim 1, wherein operation of said door opening or
closing 1is paused momentarily and subsequently resumed should
resistance to operation cause a rise in operational current in a motor

controlling movement of said door.

10. The system of c¢laim 9, wherein said pausing and resuming

operation is repeated least one time.

11. The system of claim 10, wherein said pausing and resuming
operation is stopped after a predetermined number of attempts for a

period of time and then resumed.

12. The system of claim 9, wherein an alert is sent to a connected
device over an radio frequency system should said door opening and

closing be paused.

13. The system of claim 1, wherein operation of said door opening or
closing is paused momentarily, reversed and subsequently resumed
should resistance to operation cause a rise in operational current in

a motor controlling movement of said door.

14. The system of claim 13, wherein said pausing, reversing, and

resuming operation is repeated least one time.

15. The system of claim 14, wherein said pausing, reversing, and
resuming operation is stopped after a predetermined number of attempts

for a period of time and then resumed.

l6. A system for controlling pet access to a pet system having an
interior compartment comprising:

an interior compartment within a pet system to be controlled; and

a door structure that opens and closes to control pet access to
said interior compartment,

wherein operation of said door opening or closing is paused
momentarily and subsequently resumed should resistance to operation
cause a rise in operational current in a motor controlling movement of

said door.

29



WO 2016/089596 PCT/US2015/061234

17. The system of claim 16, wherein said pausing and resuming

operation is repeated least one time.

18. The system of claim 17, wherein said pausing and resuming
operation is stopped after a predetermined number of attempts for a

period of time and then resumed.

19. The system of claim 16, wherein an alert is sent to a connected
device over an radio frequency system should said door opening and

closing be paused.

20. The system of claim 16, wherein operation of said door opening or
closing is paused momentarily, reversed and subsequently resumed
should resistance to operation cause a rise in operational current in

a motor controlling movement of said door.

21. The system of claim 20, wherein said pausing, reversing, and

resuming operation is repeated least one time.
22. The system of claim 21, wherein said pausing, reversing, and

resuming operation is stopped after a predetermined number of attempts

for a period of time and then resumed.

30



PCT/US2015/061234

WO 2016/089596

115




PCT/US2015/061234

WO 2016/089596




WO 2016/089596 PCT/US2015/061234
3/15

FiG. 58

102

FiG. 5C

FiG. BA

103




PCT/US2015/061234

ve "Old

28 "Sid

€29 "old

WO 2016/089596
L
-
w3



PCT/US2015/061234

WO 2016/089596

5/15

ttttt

/ 2in8i4 v



PCT/US2015/061234

WO 2016/089596

6/15

2 3ingi4




WO 2016/089596

PCT/US2015/061234

15
‘===E i
it
% G
. ¥
\\\ 4
\gj :
m /"/‘ o
(29
v <t "
18] v
N \&@‘ ‘ R
=3¢
Lo
m -]
o \> 4 L g
L l ;
; L
fb £
g
=
[0 3 W gt
&N
7 -
/ 7 g
- o
& m
o
b P
Bt
,f"x 4855
0 ©~d
[

FiG. 9C

FIiG. 9B



PCT/US2015/061234

WO 2016/089596

815

ey puas

HO 3300

O L00

LI § 3UnoD
Adanifop oo/ BIPIRY Rl

ASIBATY I0I0W

3 ASalep pooj
%*3u Ho) Duziem o3 ob

o

i
JRAD

TN
JOY0

PIBMIOS JO10})
O 10100
BEIBADY JOJOW
HO 0101

{paemiod)

S8

YOL "Oid

ui § asned g e
Wy pues
sfpuEd 1000/ MBINDRE Yulig
H0O 030K
DS IDASY 00N
HO 030K

J=TYe)
BN
JOI0W

BAEAO JOI0N
L0 1010}y
3S52A3Y SO0
HO 100

{piEnI0g)
003 3501

payoRag

JustusAold

A0 B

&

] JOI00 PEY5

DISUIS Jad]
parcidde
LON




WO 2016/089596 PCT/US2015/061234
8/15

i
1

e i

o BRte Lo
85 2 cogif

AU
N

/
\

Figure 11

o)
o

35

24




PCT/US2015/061234

WO 2016/089596

10115

VZi "9

gZ1 "oid
|

6 azL ‘014 el \
/ . 2 / .§ s
. =




WO 2016/089596 PCT/US2015/061234
11/18

Figure 14

Figure 13




PCT/US2015/061234

WO 2016/089596

12115

0%

. \
§§\\ . .

i

GT 24n8i



e s

VC "

e, T, e
oo, .

e,
.

PCT/US2015/061234
{‘..-
I

o

‘\—“M“fi;‘-f

S 9T 9

RIEMN

N

s S s
o

T

Pt

WO 2016/089596

RS



PCT/US2015/061234

1415

WO 2016/089596

st

e
. e 167
. \\\\\N~ .

7

7 \ o
.

kK

cer T \\\\\\\\\\\\

7
45 § 7 7
\.\ e 7 54 7 2
; . .

8CL




PCT/US2015/061234
15/15

WO 2016/089596

80z "9id

1474

14T
/

s\.s\

v0Z "91d /

\\\\

\\\\\\\\\\\\\\\\




INTERNATIONAL SEARCH REPORT

PCT/US2015/061234 02.03.2016

International application No.
PCT/US15/61234

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A01K 15/04, 5/02; GO7C 9/00 (2016.01)
CPC - AD1K 15/04, 5/02; GO7C 9/00111

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

IPC(8): AO1K 15/04, 5/02; GO7C 9/00 (2015.01)
CPC: AD1K 5/02, 5/0114, 11/006, 15/04; GO7C 9/00, 9/00111; USPC:

Minimum documentation searched (classification system followed by classification symbols)

119/51.02, 163, 712

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

canine, cat, cats, feline, alert, alarm, wamning, hazard, radiofrequency,

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, IN, CA, Other Countries (INPADOC), RU, AT, CH, TH, BR, PH); Google
Patents; Google; Google Scholar; EBSCO; PubMed/Medline; Search terms used: door, gate, panels, segmented, pets, dog, dogs,

smartphone, current, power, motor, obstacle, obstruction

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2012/0186525 A1 (JALBERT, DB et al.) July 26, 2012; figures 1-4, 6; paragraphs [0022], 1-3,6-8

- [0030], [0032)-{0034], [0037]; claims 1-2

Y 4.5,9-22

Y US 2001/0045512 A1 (BRENT, MR) November 28, 2001; figures 4, 6; paragraphs {0068]-[0069] |4-5

Y US 4247806 A (MERCIER, CE) January 27, 1981; column 3, lines 1-6; column 4, lines 33-61;  [9-22

clams 1,4,5,7

Y US 2012/0073200 A1 (BOSTYN, F) March 29, 2012; paragraphs [0013]-{0020] 10-11, 13-15, 17-18,
20-22

Y US 2005/0274463 A1 (BECKER, K) December 15, 2005; paragraph [0041] 12,19

Y US 2004/0020100 A1 (O'BRIEN, DM et al.) February 05, 2004; paragraphs [0029]-[0033) 12,19

D Further documents are listed in the continuation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L” document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O" document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the intermational filing date or priority
date and not in conflict with the apﬁlication but cited to understand

the principle or theory underlying the invention

wyn

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&” document member of the same patent family

Date of the actual completion of the international search

08 January 2016 (08.01.2016)

Date of mailing of the international search report

02 MAR 2076

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774

Authorized officer
Shane Thomas

Form PCT/ISA/210 (second sheet) (January 2015)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - claims
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - wo-search-report

