wo 2010/059901 A2 I 0K 0 OO RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

s . N
(19) World Intellectual Property Organization /g [} 1M1 AN 0000 1.0 D 00O O
ernational Bureau v“ )
(43) International Publication Date \!/ (10) International Publication Number

27 May 2010 (27.05.2010)

WO 2010/059901 A2

(51) International Patent Classification:
A61D 99/00 (2006.01) AOIK 15/02 (2006.01)
AOIK 13/00 (2006.01)

(21) International Application Number:

PCT/US2009/065261

(22) International Filing Date:

20 November 2009 (20.11.2009)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:

12/274,783 20 November 2008 (20.11.2008) Us

Inventor; and
Applicant : ANDERSON, Mark [US/US]; E1111 Cen-
tral Avenue, Spring Valley, MN 54767-1012 (US).

(72)
1

(72)
(73)

Inventor; and

Inventor/Applicant (for US only): PITZEN, James, F.
[US/US]; 13238 20th Street Court N., Stillwater, MN
55082 (US).

(74) Agent: SKINNER, Joel, D.; 212 Commercial Street,
Hudson, WI 54016 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: LICK DETERRENT WITH BATTERY PACK

( (

FIG. 1

(57) Abstract: A lick deterrent device having a surface
mounted battery pack that is in electrical contact with two
sets of traces on the lick deterrent device. The surface
mounted battery pack is readily attachable to the lick deter-
rent device, and in some embodiments, may be readily re-
movable and replaceable. At least one of the battery termi-
nals is in direct electrical contact with a trace on the sub-
strate. The second terminal may have electrical contact with
a different trace via a terminal extension element.



WO 2010/059901 A2 I 0000 )00 N0 A0 A

Published:

—  without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2010/059901 PCT/US2009/065261

LICK DETERRENT WITH BATTERY PACK

FIELD OF THE INVENTION

The present disclosure relates to electrically activated devices for deterring animals from
licking or disturbing wounds and/or dressings. More particularly, the present disclosure

relates to battery packs for use with lick deterrent devices.

BACKGROUND OF THE INVENTION

Various designs of lick deterrent devices have been designed for discouraging animals from
licking their wounds or wound dressings. For the most part, these devices have been
cumbersome when attached to the animal, difficult to affix to the desired area, difficult to
retain in the desired area, or have inadequate deterrent properties. Many of the deterrent
devices include a battery or other power source electrically connected to the lick deterrent
device, to provide a mild electrical shock to the animal when contact is made, for example,
by the tongue of the animal. There is always room for improvement in the designs of lick

deterrent devices and their deterrent modes.
BRIEF SUMMARY OF THE INVENTION

The present disclosure provides a lick deterrent device having a surface mounted battery
pack that is in electrical contact with two sets of traces on the lick deterrent device. The
surface mounted battery pack is readily attachable to the lick deterrent device, and in some
embodiments, may be readily removable and replaceable. The battery pack consists of a

case for holding the battery to the electrical traces.

In each of the embodiments of this disclosure, the battery pack is positioned on a generally
planar substrate having electrically conductive traces thereon. A battery, having a first
terminal (e.g., anode) and a second terminal (e.g., cathode) is retained by the battery pack in
electrical contact with the traces. In accordance with this invention, at least one of the
battery terminals is in direct electrical contact with a trace on the planar substrate. The
second terminal may have electrical contact with a different trace via a terminal extension

element.
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In a first embodiment, this disclosure provides an electrically actuated lick deterrent device
that has a flexible substrate with first side surface and an opbosite second side surface, a
first conductive trace and a second conductive trace both on the first side surface, with the
second trace separate from the first trace. A battery pack is electrically connected to the
substrate, the battery pack retaining a battery having an anode and a cathode, the battery
pack retaining at least one of the anode or the cathode electrically against the first trace, and
the battery pack including a terminal extension for connecting the other of the anode or the

cathode to the second conductive trace.

In a second embodiment, this disclosure provides an electrically actuated lick deterrent
device that has a flexible substrate with a first side surface and an.opposite second side
surface, a first conductive trace and a second conductive trace both on the first side, with the

’ second trace separate from the first trace. A battery pack is present on the first side surface
and is electrically connected to the substrate, the battery pack retaining a battery having an
anode on a first side and a cathode on a second side opposite the first side against the
substrate, the battery pack providing direct electrical contact between at least one of the
anode or the cathode anvd'the first conductive trace. The battery pack also provides

electrical contact between the other of the anode and the cathode and the second conductive

trace.

The battery pack may have a two part housing, with a first part of the housing present on the
first side surface of the substrate and a second part of the housing present on the second side
surface. The first part of the housing may be hingedly connected to the second part of the
housing, such as by a living hingé. The first part of the housing may be configured to
engage the second part of the housing. The first part of the housing and the second part of
the housing may be on the same side or opposite sides of the ﬂexible substrate, and, either

or both parts may extend partially through the substrate.

These and various other features and advantages will be apparent from a reading of the

.following detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

The disclosure may be more completely understood in consideration of the following
detailed description of various embodiments of the disclosure in connection with the

accompanying drawings, in which:

F1G. 1 is a partial side view of the body of a pet, having a lick deterrent device secured to

the leg;

FIG. 2 is a perspective view of a lick deterrent device having a first embodiment of a battery
pack according to this disclosure; FIG. 2A is an alternate embodiment of the lick deterrent

device of FIG. 2;

FIG. 3. is a cross-sectional view of the lick deterrent device and battery pack taken along

line 3-3 of FIG. 2;

FIG. 4. is a cross-sectional view of the lick deterrent device and battery pack taken along

line 4-4 of F1G. 2;
FIG. 5 is a top view wire frame of the battery case of FIG. 2;
FIG. 6 is an isometric view wire frame of the battery case of FIG. 2;

FIG. 7 is a perspective view of an alternate embodiment of a lick deterrent device with the

battery pack of FIG. 2;

FIG. 8 is a perspective view of a portion of a lick deterrent device and a second embodiment

of a battery pack;
FIG. 9 is a cross-sectional side view of the lick deterrent device and battery pack of FIG. §;

FIG. 10 is a perspective view of a portion of a lick deterrent device and a third embodiment

of a battery pack;
FIG. 11 is a side view of the lick deterrent device and battery pack of FIG. 10;

FIG. 12 is a perspective view of a portion of a lick deterrent device and a fourth

embodiment of a battery pack; and
-3-
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FIG. 13 is a perspective view of a portion of a lick deterrent device and a fifth embodiment

of a battery pack.
DETAILED DESCRIPTION OF THE INVENTION

In the following description, reference is made to the accompanying set of drawings that
form a part hereof and in which are shown by way of illustration several specific
embodiments. It is to be understood that other embodiments are contemplated and may be
made without departing from the scope or spirit of the present disclosure. The following
detailed description, therefore, is not to be taken in a limiting sense. Any definitions
provided herein are to facilitate understanding of certain terms used frequently herein and

are not meant to limit the scope of the present disclosure.

Unless otherwise indicated, all numbers expressing feature sizes, amounts, and physical
properties used in the specification and claims are to be understood as being modified in all
instances by the term “about.” Accordingly, unless indicated to the contrary, the numerical
parameters set forth in the foregoing specification and attached claims are approximations
that can vary depending upon the desired properties sought to be obtained by those skilled

in the art utilizing the teachings disclosed herein.

As used in this specification and the appended claims, the singular forms “a”, “an”, and
“the” encompass embodiments having plural referents, unless the content clearly dictates
otherwise. As used in this specification and the appended claims, the term “or” is generally

employed in its sense including “and/or” unless the content clearly dictates otherwise.

The present disclosure relates to apparatuses for deterring animals from licking or otherwise
disturbing protected areas, generally areas of their own body. In most embodiments, the
deterrent device is attached to the animal’s body over or proximate a wound or dressing.
The lick deterrent device is a self-contained, relatively flat or planar device having a battery
power source attached thereto to provide sufficient energy to the device to inhibit the animal

from contacting the device.

FIG. 1 illustrates a portion of a pet 1, specifically a dog, having a lick deterrent device 10

attached to a hind leg. Device 10 at least partially encircles the leg, protecting an area

-4-
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beneath or proximate device 10 from the pet’s licking or other tampering. Although lick
deterrent device 10 is illustrated on a hind leg of pet 1, it is understood that lick deterrent
device 10 could be positioned on other areas of pet 1, such as a front leg, paw, tail, torso, or
the like. It is not necéssary that lick deterrent device 10 encircles an appendage or other
part of pet 1, but rather, lick deterrent device 10 could be applied as a patch on an area, such

as the torso.

Lick deterrent device 10 is an electrically actuated device that inhibits pet 1 from licking
itself proximate device 10 (and also inhibits others from licking proximate device 10) by
providing a mild electrical shock to the licking animal when contact is made with device 10.

The discomfort is usually sufficient to inhibit future contact with device 10.

Device 10 may be adhesively attached to the skin, hair or fur of pet 1, for example, by a
water soluble or solvent-based adhesive that is non-toxic to the pet. Alternately, device 10
may be encircled and connected to itself, for example, by a mechanical connection or
adhesive. For embodiments that utilize an adhesive, a liner may be present over the
adhesive, This liner is removed immediatély prior to attachment of device 10 to pet 1,
generally after attachment of the battery pack to the substrate. In some embodiments, that

portioh of the liner under the battery pack is not removed.

FIGS. 2 and 2A illustrate lick deterrent device 10 having a first embodiment of a battery
pack 20 electrically connected thereto to provide energy to device 10 to produce the desired
mild shock. Lick deterrent device 10 has an elongated flexible substrate 11 having a first
side orbsurface 12 and an opposite second side or surface 14 (see FIGS. 3 and 4) with
opposite side edges 11A and 11B and end edge 11C. An electrical circuitry 15 is present on
first side or surface 12, with battery pack 20 electrically connected to circuitry 15 on first
side or surface 12. Circuitry 15 has a plurality of conductive traces, first traces (e.g., anode
traces) 15A and second traces (e.g., cathode traces) 15B, spaced: from each other and
extending generally the length of substrate 11. Second side or surface 14 has preferably no

conducting material thereon, and is preferably electrically insulating.

Battery pack 20 and the later described embodiments of battery packs provide electrical
connection to each of first traces 15A and second traces 15B, so that upon electrical
connection between first traces 15A and second traces 15B (for example, by contact by the

-5-
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animal’s tongue), the electrical circuit is completed and electricity flows through the circuit.
Orthogonally oriented cross-sectional views of battery pack 20 mounted on substrate 11 are
illustrated in FIGS. 3 and 4, and detailed figures of battery pack 20 are illustrated in FIGS. 5
and 6.

Battery pack 20 has a top housing 22 defining an interior chamber 23 for receiving a battery
therein. Top housing 22 is configured to sit on first side or surface 12 of substrate 11,
proximate circuitry 15. Battery pack 20 also includes a lower housing portion 24,
configured to be on the opposite side of substrate 11 (i.e., on second side or surface 14).
Together, top housing 22 and lower housing portion 24 provide a case for receiving the
battery therein. Top housing 22 and lower housing portion 24 are hingedly connected by a
living hinge 25. Top housing 22 and lower housing portion 24 can be releasably engaged
via latch 26 to gain access to interior chamber 23. Top housing 22 has a first portion 26A of
latch 26 and lower housing portion 24 has second portion 26B of latch 26; portions 26A,
26B engage to hold top housing 22 and lower housing 24 together. In FIG. 3 battery pack
20 is readily seen attached to substrate 11, with top housing 22 on first side or surface 12
and lower housing portion 24 on second side or surface 14, with hinge 25 at side edge 11A.
Battery pack 20 may be positioned proximaté any of side edge 11A, side edge 11B or end
edge 11C. FIG. 2A illustrates battery pack 20 attached to substrate 11 at end edge 1 1C.

Lower housing portion 24 includes a moveable flap 28 integral with portion 24. Flap 28 is
readily moveable into and away from interior chamber 23 when lower housing portion 24 is
engaged with top housing 22 to form an enclosure. Flap 28 has an inherent spring constant
based on the material of lower housing portion 24 and the physical configuration of flap 28.
On flap 28 is a protrusion 29 that extends toward second side or surface 14 of substrate 11

when battery pack 20 is engaged with substrate 11.

Illustrated in FIGS. 3 and 4 within interior 23 of battery pack 20 is a battery 30, such as a
button battery. It should be understood that a “battery” may be one or more battery cells
electrically connected in series. Battery 30 has a first side 31 and an opposite second side
32 opposite first side 31. Present on first side 31 is a first terminal 33 (e.g., the anode) and
present on second side 32 is a second terminal 34 (e.g., the cathode). To obtain electrical

contact with both first terminal 33 and second terminal 34 on the same side of battery 30, a
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terminal extension 35 is electrically connected to first terminal 33 of battery 30 and extends

toward second terminal 34 without contacting _second terminél 34. See FIG. 4, where
terminal extension 35 is composed of two legs of electrically conducting material. Terminal
extension 35 may be permanently attached to battery 30 or to top housing 22 or may be
removably positioned in relation to battery 30. Upon placing battery 30 into housing 22,
extension 35 contacts first terminal 33. Terminal extension 35 has ends 35A, 35B that
contact first side or surface 12 of substrate 11 when top housing 22 is fitted against substrate
11. In FIGS. 5 and 6, top housing 22 includes guides 27 for maintaining the position of

terminal extension 35.

Returning to FIGS. 2 and‘ 2A, substrate 11 of lick deterrent device 10 is a flexible, non- .
conductive substrate, such as paper or plastic. Substrate 11 is preferably a rectangular strip
with surfaces 12, 14 generally being flat. Side edges 11A, 11B are preferably parallel and
linear, although other designs could be used. End edge 11C is typically orthogonal to side
edges 11A, 11B. |

Circuitry 15 is present on first side or surface 12 of substrate 11. Traces 15A, 15B of
circuitry 15 are electrically conducting stripes present at the surface of substrate 11. In
some embodiments, traces 15A, 15B may be presenf on the surface of substrate 11 (e.g.,
coated or plated onto substrate 11) or may be partially embedded into substrate 11. In other
embodiments, traces 15A, 15B may be provided on a separate carrier layer that is applied
onto substrate 11. The conductive material may be provided, for example, as particulates
that are coated or printed from a slurry or dispersion. Alternately, the conductive material
may be deposited (e.g., by chemical vapor deposition) or plated. Examples of suitable
electrically conductive material include carbon (e.g., carbon black, graphite), silver, gold,
titanium, platinum, palladium, and various combinations thereof, such as silver-impregnated
carbon, silver and chloride mixtures (e.g., Ag/AgCl). Traces 15A, 15B may be designed to
control and/or limit the current flow therethrough, for example, so that pet 1 does not
receive too large of a shock or to inhibit the device from shorting. FIn preferred

embodiments, traces 15A, 15B have a resistivity of about 500-50,000 ohms.

In use, battery pack 20 is electrically connected to substrate 11 and attached to an animal, as

illustrated in FIG. 1. In order to properly function and provide a mild shock to prevent
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future contact with lick deterrent device 10 by the animal, both terminals 33, 34 of battery
30 need to contact circuitry 15, for example, terminal 33 needs to contact traces 15A and

terminal 34 needs to contact traces 15B.

To electrically attach battery pack 20 to substrate 11 to form lick deterrent device 10, as
shown in FIGS. 1, 2 and 2A, battery pack 20 is positioned with top housing 22 on first side
or surface {2 and with lower housing portion 24 on second side or surface 14. In most
embodiments, hinge 25, the connection between top housing 22 and lower housing portion
24, is positioned adjacent an edge of substrate 11, e.g., end edge 11C (see FIG. 2A) or side
edge 11A (see FIG. 3). In the embodiment of FIG. 3, latch portion 26B is passed through
aperture 16 in substrate 11, and latch portion 26B is engaged with latch portion 26A to close
lower housing portion 24 with top housing 22 and form interior chamber 23 for retaining
battery 30 therein. Battery 30 may be a permanent fixture of battery pack 20 or may be
placed within interior chamber 23 before or after passing latch portion 26B through
substrate 11, but definitely before engaging latch portion 26B with latch portion 26A.

With latch 26 closed, protrusion 29 on flap 28 provides sufficient pressure against second
side or surface 14 of substrate 11 to provide direct electrical contact between one of traces
15A or 15B on surface 12 with second terminal 34 of battery 30. Simultaneously, at least
one of terminal extension ends 35A, 35B, which are electrically connected to first terrhinal
33 of battery 30, electrically contacts the other of traces 15A, 15B. Battery pack 20 may be

adjusted after placement on substrate 11 to ensure good contact with traces 15A and 15B. .

FIG. 7 illustrates an alternate configuration for a lick deterrent device, in particular, an
alternate configuration for the substrate. In FIG. 7, lick deterrent device 10’ has an .
elongated flexible substrate 11° with opposite side edges 11A” and 11B’ and end edges
11C’, 11D. Electrical circuitry 15° is present on substrate 11°, with battery pack 20
electrically connected to circuitry 15°. Circuitry 15” has a plurality of conductive traces,
first traces (e.g., anode traces) 15A” and second traces (e.g., cathode traces) 15B’, spaced
from each other and extending generally the length and width of substrate 11°. Battery pack
20 and the later described embodiments of battery packs provide electrical connection to
each of first traces 15A’ and second traces 15B’, so that upon electrical connection between

first traces 15A” and second traces 15B’ (for example, by contact by the animal’s tongue),
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the electrical circuit is completed and electricity flows through the circuit. In this
embodiment, battery pack 20 is positioned on a tab 18 of substrate 11°. Tab 18 is
configured to be folded under after application of lick deterrent device 10° over the desired
surface; folding tab 18 hides battery pack 20 and inhibits the pet from damaging or playing
with battery pack 20.

This particular configuration of substrate 11° and circuitry 15’ allows the user to physically
configure substrate 11” to a desired length and width. For example, the width of substrate
11’ could be reduced by trimming substrafe 11’ along either or both side edges 11A, 11B.
Alternately or additionally, the length of substrate 11” could be reduced by trimming

substrate along end edge 11D.

For battery pack 20 and the additional embodiments of battery packs described below,
substrate 11 remains essentially planar proximate the location of battery pack 20 after
electrical connection of battery pack to traces 15A, 15B. That is, substrate 11 isnot
significantly bent, folded or otherwise manipulated in order to activate battery 30; substrate
11’ may be bent, for example, to hide battery pack 20. In each of the following '
embodiments, battery pack 20 contacts both traces 15A, 15B on the same side of battery

pack 20 and in the immediate proximate area of substrate 11.

Additional embodiments of battery packs for use with lick deterrent device 10 aré illustrated
in FIGS. 8 through 13. Each of these embodiments provides a battery on first side or
surface 12 of substrate 11 that is electrically connected to both first traces 15A and second
traces 15B. In the embodiments of FIGS. 8 through 11, the battery packs have a first
portion on the first side of substrate 11 and a second portion on the second side of substrate
11 and are held onto substrate 11 by mechanical engagement of the two portions, as is the
embodiment of FIGS. 2 through 7. The embodiments of FIGS. 12 and 13 are single portion
battery packs, held onto substrate 11 by mechanisms such as adhesive, solder, welding, or

the like.

FIGS. 8 and 9 provide an embodiment of a battery pack having a first portion on the first
side of substrate 11 and a second portion on the second side of substrate 11. Battery pack
80 has a top portion 82 generally present on first side or surface 12 of substrate 11 and a
lower portion 84 present on second side or surface 14 of substrate 11. Lower portion 84
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includes a protrusion 89 that extends toward second side or surface 14 of substrate 11 when
battery pack 80 is engaged with substrate 11. In this embodiment, top portion 82 does not
encircle battery 30 forming an interior chamber, but rather, top portion 82 extends over top

side 31 of battery 30 toward bottom side 32.

In this embodiment, top portion 82 is similar to terminal extension 35 of battéry pack 20,

; dcscribed above, but is not present within a chamber. Top portion 82 extends over top side
31 of battery 30 and includes end legs 85, in this embodiment end legs 85A, 85B that
extend through substrate 11 and contact second side or surface 14 of substrate 11. End legs
85 also extend through aperture 86 in lower portion 74. End legs 85 may be manually bent
after passing through lower portion 84 to lock lower portion 84 to second side or surface 14

of substrate 11. Top portion 82 and legs 85 are electrically conductive.

To electrically attach battery pack 80 to substrate 11 to form lick deterrent device 10, as
shown in FIG. 1, top portion 82 is attached to battery 30 and positioned on first side or
surface 12. End legs 85 are passed through apertures 16 in substrate and through apertures
86 in lower portion 84. In this embodiment, apertures 16 pass through one of traces 154,
15B (in the illustrated embodiment, traces 15A). Legs 85A, 85B are configured (e.g., bent) -
to hold top portion 82 tight to both first terminal 33 and to traces 15A and to hold lower
portion 84 tightly against second side or surface 14 of substrate 11. With this configuration,
second terminal 34 has direct electrical contact to trace 15B and electrical connection
between first terminal 33 and trace 15A is via end legs 85. Battery 30 may be permanently
attached to top portion 82 or may be placed proximate top portion 82 (and optionally
adhered or otherwise affixed to top portion 82) before or after passing legs 85 through
substrate 11, but definitely before bending legs 85A, 85B. With lower portion 84 held tight
to surface 14, protrusion 89 provides sufficient pressure against second side or surface 14 of
substrate 11 to provide electrical contact between traces 15B on surface 12 with second

terminal 34 of battery 30.

FIGS. 10 and 11 provide an embodiment of a battery pack having a first portion on the first
side of substrate 11 and a second portion on both sides of substrate 11. Battery pack 100
has a top portion 102 present on first side or surface 12 of substrate 11 and a second portion

104 present on both first side or surface 12 and second side or surface 14 of substrate 11.

-10 -



WO 2010/059901 PCT/US2009/065261

In this efnbodiment, top portion 102 is similar to top portion 82 of battery pack 80 of FIGS.
8 and 9, in that it does not encircle battery 30 forming an interior chamber, but rather, top
portion 102 extends over top side 31 of battery 30 toward bottom side 32, where tdp portion
102 terminates in contact with traces 15A at legs 105. Top portion 102 and legs 105 are
electrically conductive. Second portion 104 holds top portion 102 in tight connection with -

traces 15A.

Second portion 104 has a member 104A and a member 104B which define a channel 106
therebetween. Second portion 104 is configured to slide and seat onto substrate 11 with
member 104A adjacent first side or surface 12 and member 104B adjacent second side or
surface 14. Second portion 104 may include an optional protrusion 109 on member 104B
that extends toward second side or surface 14 of substrate 11 when battery pack 100 is
engaged with substrate 11, to increase the pressure against second surface 14 and pushing
trace 15B against battery terminal 34. In FIGS. 10 and 11, béttery pack 100 is positioned so

that second portion 104 seats against substrate end 11C.

To electrically attach battery pack 100 to substrate 11 to form lick deterrent device 10, as

- shown in FIG. 1, top portion 102 is attached to battery 30 and positioned on first side or
surface 12 so that legs 105 of top portion 102 engage traces 15A. Second portion 104 is slid
over substrate end 11C so that member 104A is adjacent first side or surface 12 and member
104B is adjacent second side or surface 14; substrate 11 and legs 105 are received into
channel 106. Second portion 104 holds legs 105 tight against traces 15A and also holds
traces 15B tight against battery second terminal 34 by applying pressure to second side or

surface 14 of substrate 11,

FIG. 12 provides a first embodiment of a battery pack having only one portion, which is on
the first side of substrate 11. Battery pack 120 has a holding portion 122 present on first
side or surface 12 of substrate 11. Holding portion 122 is similar to top portion 82 of
battery pack 80 of FIGS. 8 and 9 and to first portion 102 of battery pack 100 of FIGS. 10
and 11, in that it does not encircle battery 30 forming an interior chamber, but rather,
holding portion 122 extends over the top side of battery 30 toward the bottom side, where
holding portion 122 terminates in contact with traces 15A at legs 125. Legs 125 are

connected to traces 15A, for example, by solder, conductive adhesive, welding, or the like.
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Holding portion 122 and legs 125 are electrically conductive, to provide a continuous
connection from battery 30 to traces 15A. The bottom of battery 30 seats on and contacts
traces 15B; battery 30 may be connected to trace 15B, for example, by solder, conductive
adhesive, welding or the like, and may be readily removable and replaceable or may be

permanently attached to substrate 11.

FIG. 13 provides a second embodiment of a battery pack having only one portion, which is
on the first side of substrate 11. Unlike the previous embodiments, battery pack 130 utilizes
two batteries, battery 30A and battery 30B. Batteries 30A, 30B are attached to substrate 11
in opposite orientations, in the illustrated embodiment, with the first terminal 33 exposed for
battery 30A and with second terminal exposed for battery 30B. With these opposite
orientations, each battery 30A contacts one set of traces; in the illustrated embodiment, first
battery 30A contacts traces 15A and second battery 30B contacts second traces 15B.
Batteries 30A, 30B are connected to traces 15A, 15B, respectively, for example, by solder,
conductive adhesive, welding, or the like, and may be readily removable and replaceable or
may be permanently attached to substrate 11. Batteries 304, 30B are connected together by

a holding portion 132.

Any or all of the battery pack embodiments of this disclosure may be permanently attached

or affixed to substrate 11 or may be removable and replaceable.

Each of the embodiments of the battery pack (e.g., battery pack 20, 80, 100, 120) have
included battery 30 electrically connected to circuitry 15. Battery pack 130 utilizés two
batteries 30A, 30B, which are preferably identical. A suitable battery 30, 30A, 30B isa
button type battery having an output of at least about 3 volts, and in some embodiments, at
least about 9 volts, depending on the size of the lick deterrent device and the animal for
which it is intended. Batteries with 9-15 volts will typically produce a sufficiently
unpleasant sensation that deters the animal from future contact with deterrent device 10. |
Baﬁery 30 may be permanently attached within the battery pack itself (e.g., within top
housing 22, to top portion 82 or 102, or to holding portion 122 or 132).

The battery packs of this disclosure (e.g., battery pack 20, 80, 100, 120) are each relatively
small and non-obtrusive to the pet on which they are installed. A typically 3 volt battery is
no more than about 3 cm in diameter with a thickness of no more than about 1 cm. In many
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embodiments, the battery is no larger than about 2.5 cm in diameter. Some suitable
batteries have a thickness no greater than about 0.5 cm. In most embodiments, the battery |
pack is not much larger than battery 30, increasing either the diameter or height of battery
30 no more than about 1 cm and in some embodiments, no more than about 5 mm. In some
embodiments, the housing of the battery pack (e.g., top housing 22 of battery pack 20) is no
vmore than 2.5 mm thick, thus the housing having a diameter only about 5 mm greater than

battery 30 and only about 2.5 mm higher than battery 30.

Thus, embodiments of the LICK DETERRENT WITH BATTERY PACK are disclosed.
One skilled in the art will appreciate that the present invention can be practiced with
embodiments other than those disclosed. The disclosed embodiments are presented for
purposes of illustration and not limitation, and the present invention is limited only by the

claims that follow.
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What is claimed is:

1. An electrically actuated lick deterrent device comprising:

a flexible substrate having first side surface and an opposite second side surface, a
first conductive trace and a second conductive trace both on the first side surface, the
second trace separate from the first trace;

a battery pack electrically connected to the substrate, the battery pack- retaining a
battery having an anode and a cathode, the battery pack retaining at_least’one of the anode
or the cathode electrically against the first trace, and the battery pack including a terminal
extension for connecting the other of the anode or the cathode to the second conductive

trace.

2. The lick deterrent device of claim 1 wherein the battery pack comprises a two part
housing, with a first part of the housing present on the first side surface of the substrate and

a second part of the housing present on the second side surface.

3. The lick deterrent device of claim 2 wherein the first part of the housing is hingedly

connected to the second part of the housing.

4. The lick deterrent device of claim 3 wherein the first part of the housing is hingedly

connected to the second part of the housing by a living hinge.

S. The lick deterrent device of claim 2 wherein the first part of the housing is

configured to engage with the second part of the housing.

6. The lick deterrent device of claim 2 wherein the second part of the housing is

present on the first side surface and the second side surface.

7. The lick deterrent device of claim 2 wherein the terminal extension is present within

the first part of the housing, present between the battery and the housing.

8. The lick deterrent device of claim | wherein the battery pack is permanently

connected to the substrate.
-14 -
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9. The lick deterrent device of claim [ wherein the battery is permanently retained in

the battery pack.

10. The lick deterrent device of claim 1 wherein the flexible substrate is folded.

11.  An electrically actuated lick deterrent device comprising:

a flexible substraté having first side surface and an opposite second side surface, a
first conductive trace and a second conductive trace both on the first side, the second trace
separate from the first trace;

a battery pack present on the first side surface and electrically connected to the
substrate, the battery pack retaining a battery having an anode on a first side and a cathode
on a second side opposite the first side against the substrate, the battery pack providing

direct electrical contact between at least one of the anode or the cathode and the first

conductive trace.

12. The lick deterrent device of claim 1 wherein the battery pack comprises a two part
housing, with a first part of the housing present on the first side surface of the substrate and

a second part of the housing present on the second side surface.

13.  The lick deterrent device of claim 12 wherein the first part éf the housing is hingedly

connected to the second part of the housing.

14, The lick deterrent device of claim 13 wherein the first part of the housing is hingedly

connected to the second part of the housing by a living hinge.

15. The lick deterrent device of claim 12 wherein the first part of the housing is

configured to engage with the second part of the housing,.

16.  The lick deterrent device of claim 12 wherein the second part of the housing is

present on the first side surface and the second side surface.
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17. The lick deterrent device of claim 11 wherein the other of the anode or the cathode

is connected to the second conductive trace via a terminal extension.

18. The lick deterrent device of claim 11 wherein the other of the anode or the cathode

is in direct electrical contact with the second conductive trace.

19.  The lick deterrent device of claim 11 wherein the battery pack is permanently

connected to the substrate.

20.  The lick deterrent device of claim 11 wherein the battery is permanently retained in

the battery pack.
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