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ELECTRONIC RODENT TRAP WITH
REMOTE MONITORING CAPABILITY

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention is related to the field of pest
control and, more particularly, to an electronic rodent trap that
demonstrates improved rodent interaction and dispatch and that
has remote monitoring capability with improved reporting

accuracy.

Description of the Related Art

Electronic rodent traps have been available for many
years. These traps typically have a single entrance door and are
equipped with two or three killing plates which serve to both
detect the rodent and deliver a high voltage pulse train to
dispatch the rodent. FElectronic rodent traps having two or three
killing plates include those described in U.S. Patents Nos.
6,735,899 (“the ‘899 patent”) and 7,219,466 (“the ‘466 patent”),

which are owned by the assignee of the instant application.
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One problem with many rodent traps is that rodents have
a documented behavior of being cautious around, or completely
avoiding, single entrance traps and bait boxes. Because of this
behavior, having only a single entrance to a rodent trap can lead
to lower interactions or complete trap avoidance.

Another problem with existing electronic rodent traps
is that the plates are oriented in series so that, in a three
killing plate configuration, the rodent first encounters plate
one, then plate two and then plate three. Plates one and two are
not energized by the high wvoltage c¢ircuit wuntil the rodent
contacts plate three. As a result, the trap may not be triggered
if the rodent does not fully enter the trap. Alternatively, the
trap may be triggered by a rodent that is not properly oriented
within the trap, increasing the likelihood that the rodent will
spring back when the high wvoltage i1s initiated and escape
electrocution.

Yet another problem with currently deployed electronic
rodent traps having remote monitoring capability is the
propensity for false triggering of the trap due to environmental
conditions, such as water, or trap interaction with a non-target
species, such as upon insects entering the trap. When
notifications of such false triggers are sent by the remotely
reporting traps, time 1s wasted checking traps that have not, in

fact, been triggered by a rodent. A remote wireless notification

Date Regue/Date Received 2022-12-02
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electronic rodent trapping system and method is disclosed in U.S.
Patent No. 9,743,657 (“the ‘657 patent”) which is also owned by
the assignee of the present invention.

Accordingly, a need exists for an electronic rodent
trap that is more likely to be entered by a rodent and that, upon
such entry, is more likely to effectively dispatch the rodent
through better plate arrangement and related trap structural
design features. A need also exists for an electronic rodent
trap with remote monitoring capability that is both more robust
in operation and less susceptible to false triggers so as to
reduce the number of incorrect notifications sent to the user as
a result of environmental conditions and/or non-rodent

interactions with the trap.

SUMMARY OF THE INVENTION

In view of the foregoing, the present invention is
directed to an electronic rodent trap and, preferably, to an
electronic rodent trap having remote reporting capability. The
trap includes a high voltage killing circuit having at least two
lower plates adjacent the floor of the trap and a third or upper
plate positioned above the floor of the trap, preferably adjacent
the ceiling. The two lower plates, which extend longitudinally,
are oriented in parallel with one another and are separated by a

central channel so as to extend like train tracks. The upper

Date Regue/Date Received 2022-12-02
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ate is the triggering plate so that, az a rodent firsl enters

the trap and comes into contact with the two parallel lower

Howaver, once the rodent
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plates, the trap dos:
hag entered the trap sufficiently to touch the upper plate, such

a5 with its nose, the two lower plates upeon which the roi&nt is

43

standing are snergized along with the upper plate to deliver

high voltage pulse train to dispatch the rodent.

¢

Tach of the lower plates iz preferably substantially

&

L-shaped in cross-section, having a first planar member gensrally

ot

parallel with the floor and a second planar member generally

perpendicular to ths first planar member so as Lo groject
upwardly away from the floor. Preferably, the first and second
planar members are unitary with one another, baing formed by &
single plece of elactrically conductive material bent at about
a 90° angle. The second planar members, also referred to as the

: T e} 1 o A o e em by 4 i
upwardiy bent inner edges of the lower plates, =2xtenc Jgenerailly

parallel with one another and with the central channel.
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According to one embodiment, the lower plsa

spaced above the flicor while the bottom of ths
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central channel corresponds with the floor of the trap.

upper plate 1s preferably positioned on a center bafifle that

’D

projects downwardly toward the filocor to create a helght-

constricting barrier substantially transverse to the longitudinal

isngth of the trap.

.

The trap preferably has at least two

D

ntrance openings
on opposing ends of the trap that are aligned with one ancther
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to create a tunnel which allows a rodent to zee longitudinally
through the trap from one entrance to the cther. The upper plate
is arranged approxzimately midway along the longitudinal leﬁgth
of the trap tunnel =sc as to bhe agually accessible from either

5 antrance while the parallisl plate exwtend approximately The

o3

entire length of the trap.
‘he trap preferably alsoe includes a depending entrey

haffie at each end of ths acent and inside the respeactive

o
Q
b
L_J -

entrance opening. The entry baffles force the rodent to be in

14G contact with the upwardly bent inner edges of the lower plates
upon entering the trap and, by contacting the rodent in the mid-

back when the trap is triggered, reduce the ablliity of the rodent

to Jump back and/or off the lower plates during the shock coycle,
According toe a preferrsd embodiment the trap has

15 remobe monitoring and reporting capsbility. The elavated

nosition of the lower plates above the floor of the trap enables

1,

the trap to operate sffect

ot

ively in a “hose down” or outdoor
environment with limited susceptibility to false triggers dus Lo
water or molsture condensation, In addition, the reguirement
20 that the pest contact both the lower plates and the upper plate

impervious to

o activate the trap renders the trap virtus

unwanted tyd ects entering the trap. As 2 result,
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false triggers and the associated generation of incorrect

b
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s

otifications sent to a remots monitoring station are reduced,.

The trap according to the present invention further

Ny
(8

includes an improved baiting method. The bait cup is positioned
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above the center paffle which is vented with at least one and
preferably several holes, glots or other apertures that allow the
flow of air to spread the scent of the balt throughout the trap.
This vented baffle acts as a shield, preventing the rodent from

v

stealing the bait, while yet allowing the smell of the bait to

effeatively draw the rodent to the upper triggen
oroperly position the rodent for trap activation and dispatch.

For enhanced durability and cost effective operation,
particularly as implemented within a commercial pest control
system and method, the elsctronic rodent trap sccording to the

present invention can have a modular construction. According to

& eferred embodiment, the modular construction includes an

{

outer housing with a base configured Lo yeceive a removable
electronics module and a removable tunnel assembly, or tunnel
module, as inner trap comgonents. The base is coversd by a lid,
which may be hinged to the base, and further includes access
openings that align with entrance openings in the remcovable
funnel assembly. The outer housing protects the idnner trap
components, making the trap more resistant to possibly damaging
conditions in the environment or associated with handling of the

trap, while the modular design allows thesge inner components or

5y
v

modules to be removed and replaced separately by opening the 1id

St
”

5

of thes outer housing.
In the modular configuration, the electronics module
includes a waterproof, or water resistant, electronics nodule

nousing that contains a power source (battery) and the high

SUBSTITUTE SHEET (RULE 26)
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voltage clircultry used to activate the killing platss which are

ﬂ

positioned in the killing chamber of the tunnel assembly. An

2

outer wall of the electronics module housing and an outer wall

0n

of the tunnel module are each provided with mating electrical

contacts that interact toe connect the power source and the high

voltage circuiltry in the electronics module with the killing

B

plates in the tunnel module when the trap is fully assembled.
The tunnel assembly includes a tunnel base having a
floor and twe side walls extending betwsen opposed entrance
openings, and a removable cover panel that together with the
tunnel base define the killing chamber. The lower plates are
positioned adjacent the floor of the tunnel base, and are
preferakly on elevated tracks above the floor, as has already

baen described. The entry baffles and the center bhaffle with ths

third plate project from the inner or lower side of the cover

[y

sanel to extend downwardly into the killing chamber whsn Lhe
J . o
"

panel is secured to the tunnel base. The outer or upper side of

-ha cover panel includes an opening into the center bafile fox

the electronics module and the tunnsel
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module are fitted adiacent one another and enclosed within the
cuter housing with the electrical contacts on the outer wall of
the tunnel base coupling the killing plates in the tunnel module
to the contacts on the electronics module housing. When the 1id
of the outer housing is oclesed, roedents may enter the killing
chamber through the aligned outer housing access cpenings and

SUBSTITUTE SHEET (RULE 26)
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tunnel module entrance openings while the electronics module

ot
e

LY

housing keepes the high voltage clrcouit components safely isolated

from rodent contact.

Accordingly, it is an object of the present invention
LY s je

5 to provide an electronic rodent trap having a high voltage

3

killing circuit that dincludes a plurality of killing plates

piates arranged in substantially

including at lesast two lowe

.«g}

ks
73

parallel spaced relationship with one snother and extending
longitudinally through the trap, like train tracks generally
G perpendicular to the entrance opening or openings, and a third
trigger plate in an elevated poszition spaced above the lowér

1

y, the rodent contacts a first

2

H

plates so that, as the rodent enterns
lower plate on the left side of the trap with its left feel and
a second lower plate on the right side of the trap with its right

5

get while the trap remains inactive and then, upon the rodent

L
h

contacting the third trigger plate while standing on the lower

nlates, the third plate triggers activation of the killing

Another ohiject of the present invention is to provide
20 an electronic rodent trap in accordance with the preceding object

in which the lower plates are genevall L-shaped 1in oross—

ot
T
frt
S‘p
o
[
a

section, having a firs member generally parallsl with the

floor and a second planar membsr generally perpendicular to the
first planar member, preferably formed by bending the platse about
25 907, so that the second planar menber vrojects as an upwardly

bent inner edge, the bent shape of the lower plates increasing

SUBSTITUTE SHEET (RULE 26)
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W
;

a rodent’s contact with the lower plates, particularly when the

Yet another obiect of the present invention 1is to
provide an electronic rodent trap in accordance with the
preceding obiects in which the trap includes at lsast two
entrances that are preferably on oppeosing ends of the trap and
aligned with one another to create a tunnel which allows a rodent
to see longitudinally through the trap from one entrance to the

v

cther teo increase interaction with, and ingress into, the trap.

A further obiect of the present invention is to provide

n electronic rodent trap in accordance with the preceding

%

te is positioned adjacent the

o

acts in which the upper pil

0]

O
g
(O

]
[0]
fre
bt
E,s.

ng of the trap and the lower plates are raised above the
floor of the trap to enable the trap to operaste effectively in

a “hose down” or outdoor environment with limited susceptibility

2

to false triggers dus to water or moisture contacting the lower
plates, thereby avoiding the gensration of incorreact
noetifications sent to a remote monitoring station.

Yet a fFfurther obiject of the present invention is to
provide an electronic rodent trap in accordance with the
preceding obiects in which false triggers in response to insect

entry, and the associated generation of incorrect notifications

insects, are also

Q.

)
2

bose

sent to a remote monitoring station cause
reduced due to the requirement that kbothh the upper and lLower

plates be contacted before the trap will activate

SUBSTITUTE SHEET (RULE 26)
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provide an electronic rodent trap in accordance with the

5 baffles forcing the rodent into contact with the lower plates,
especially the upwardly bent inner edges of the lower plates and,
being positioned to contact the rodent in the mid-back when the

rodent triggers the trap, serving to hold the rodent in place and

prevent it from jumping backward during the shock cycle.

]
[

Ancother okiect of the present invention is to provide

W

an electronic redent trap in accordance with the precedin
obiects in which the trap ls tunnel shaped with an entrance at

each end, and the upper plate is positioned on & center baffls

that extends downwardly toward the floor to create a height-

15 restricted barrier substantially transverge to, and agproximately
midway along, the longitudinal length of the trap.

Yet ancther obiect of the present dnvention is to

provide an electronic rodent trap Iin accordance with the

preceding objects in which a bailt cup is positioned above the

by
=

¢
<

center baffle, the center baffle protecting the bait from being

of the

o+

C

¢
U
0

stolen by the rodent but being vented to allow th

bait to spread throughout the trap and draw the rodent toward the

It is another obiject of the present invention to

]
[y

provide an elsctronic rodent trap, with or without remote
reporting and/or monitoring capability, that includes the

SUBSTITUTE SHEET (RULE 26)
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combination of a pair of oppositely charged kil
arranged substantially parallel with one ancther nesar the trap

iy of

(}J

flocor, tha p olates extending at least partly aliong the

el

longitudinal length of the trap, generally perpendicular to the
trap entrance opening, and beilng spaced from ong another by a
longitudinally extending gap or channel, and a trigger or sensing
element, preferably a third charged plate, in an =2levated
position above the floor of the trap, rodent contact with the
trigger or sensing element triggering the high voltage cirouilt
and activating the plates to dispatch the rodent.

Ancther obiect of the present invention is to provide
an electronic rodent trap in accordance with the preceding object
in which the trap has a tunnel shape with two oppoesing entrances
in aligrnment with one another to allow the rodent to see through
the trap from one end to the other.

Yet another cbiject of t%eﬂgr sent invention is to
provide an electronic rodent trap in sccordance with either ox

both of the preceding two cbiects in which the lower plates are

1]
ot
=2
3
’i
o
a1
o)
§..J
‘3)
)]
o
O
,4
&
(i
jng
€

supported on quSﬂ” tracks that spac
flgdr, -he bottom of the gap or channel that separates the lower
plates corresponding with the floor of the trap.

8till another object of the present invention is to
provide an electronic rodent trap in accordance with any or all
of the preceding three objects in which the
at about 5%0° with & planar portion 1lyving flat on the raised
tracks and an upwardly directed bkent inner edge portion, ths bent

SUBSTITUTE SHEET (RULE 26)
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shape of the lower plates increasing

Vet s)
Can

I n ey
the rodeant.

and

:

A further object of the present
acocordance

obijects in which sach ent

baffle, forcing

lower plates, especially the

portions thereof, and

-
i

the mid-back when the rodent triggers

chiject of tha

provide an acae

of the preceding five obijects in

of a center baffle downwardly

the trap including a balt

baffle, the center baffle protecting the

rodent but being vented to

crovide an electronic rodent trap i
a longitudinal length greater than a widt

ance to an opposite

within the

FAPN

gxrual

ding

SUBSTITUTE SHEET (
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being positioned t:
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charged killing
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between the plates

with any or all of
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o o 3 e PERrIEE T o Wi A Aen
the rodent inte contact
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u:?wa:r:'“a« Joent innayry 24age

Lrap.

crdance with any ox

2 upper plate i1s part
from the trap ceiling
cantaer

the

from baing stﬂ‘en

allow the scent of the bhait to

the middle

invention is to
body having

and extending

h thereof

high voltage killing

2.5,
el
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killing oirounit
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raspactive one of the

being spaced from ons another by
between the plates,
and spaced

of plates inwardly

T
o

rodent must enter the trap

contact by the rodent with the

voltage killing clrcult to

the rodent.

A still further obiject

provide an electronic rodent

at least one trap entrance and a

from the trap entrance 1o

5

voltage killing cilrcoult

incliudes a palr of oppositely

]

in substantial parallel

longitudin

3

the plates, and

rodent pusiticned across

killing circuit to

plates and dispatch the rodent,.
it is ancther obje

capability in accordance with any

that «an be modular in design,

‘

side walls,

and a third plate positioned
from the entrance
before

third plate

trap
define

charged
relationship
ally extending floor, the pair of killing plates
spaced from one anaﬁﬁe: by a longitudinally extending

a trigger sensor

configured Lo receive ramovable inner

PCT/US2019/022523

the pailr of killing plates

a longitudinally extending gap

sbhove the palry

Jor

door so that a

it csn reach the third plate,

hlgu

triggering the

e plates and disgpatch

of the present invention is to

ody having
longitudinally
chamber, & high

& killing

within the trap body that

killing plates saxtending
with one another along the

@ 111

Z‘\

gap between
presence of a
ling plates and to

activate the palr of

of the precading obj
including an outer housing

Lrap Ccomponents
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ém electronics module and a tunnel assembly, or tunnel module,
the outer housing protecting the inner trap components while
allowing wuﬁk innexr components of modules to be replaced
separately.

Yet another obiject of the present invention is to

Lt

provide a modular electronic rodent trap in accordance with the

sreceding obiects in which the electronics module includes a

rzg

waterproof electronics housing that contains the powsy sounce
(battery! and high voltage circuitry used to power the plurality
10 of killing plates positioned in the killing chamber of the tunnel
assembly, an outer wall of the electronics module housing and an
outer wall of the tunnel wmodule being provided with mating
electrical contacts that interact o connect the power source and

tha high voitage circultry in the electronics module with the

killing plates in the tunnel nmodule when the tra iz fully
e} e

it
[y
'.?’
o

$till another obiject of the present inventi is to

provide a modular electronic rodent trap in accordance with the

preceding cbiects in which the removable tunnel module includes
A sz tunnel base having a floor and two side walls extending betweean

two opposed entrance openings, and a remcovable cover panel that
covers the tunnel base to define a killing chamber, ;he palr of
lowsr plates being positioned adiacent the floor of the tunnel
pasa, and the entry baffles and the center kaffle with the thirxd
25 plate thereon projecting from the inner or lower side of the

cover panel te extend downwardly into the killing chamber when

SUBSTITUTE SHEET (RULE 26)
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the panel is secured to the tunnel base, the outer or upper side
of the cover panel including an opening intoe the center baffle
for receiving the bait cup.

t 1is another object of the gpresent invention to
provide a modular electronic rodent trap having an outer housing

ceilve a removablse electronlics

b
bt

with & base configured to re
and & removable killing chamber module, the killing chamber

mnoduie containing & plurality of killing plates and having at

jad

i=ast one entrance opening, the outer housing base having an

3

accassa opening in alignment with the killing chamber module
entrance opening when the trap is assembled, the electronics

module including & waterproof or water rvesistant electro

;.
;.,. -
?f}

tJ

housing that contains a power source and the high voltags:

4

circuitry used to ensrgize the plurality of kiiling plates

pd

pogitioned in the killing uhamnﬁr module, an outer wall of the

3

electronics module housing and an outer wall of the killing

chanber module being provided with mating electrical contacts

:

that interact to connect the high veoltage circuitry in the

&

5

electronice module with the killing plates in the killing chamber
moduls when the modules are mounted adiacent one another within

the outer housing, the outer housing having a lid that fits over

killing chamber may be gained

A

the base so that access into th

snly through the entrance opening as aligned with the housing

st£ill another object of the present invention o

71

provide a modular electronic reodent trap in accordance with the
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preceding object in which the plurality of

oppositely charged lower gl

adiacent & floor of the kiiling chamber

module,

PCT/US2019/022523

killing plates

ates noesitioned

=

the killing

chamber module also including a triggering element in an elevated

position spaced above the flocr, activation of

e,

3

rouitry being triggered when the rodent contacts

)
st -

P.

such as with ite nose, while

Yet another objlect of ent

the pres

provide a mcodular electronic rodent trap in acoor

preceding twoe cbijects in which the two lower plat

with one ano

- 2 I T 3
DrLions that extend lo

coriented p

T .y 3 % ke em Y e A o of A
contacte one plate with its left feet and ths

parallel plate with its right feet, the longitudinally ext

portions of the lower plates being separated from

a longitudinally extending channel.

Still another object of the present

provide a modular electronic rodent

preceding thrse objects in which

third charged plate that proijects downwardly

chamber while remsining sgpaced above the lower

Yet another obiject of thes pressnt

provide a modular electronic rodent trap

preceding foux which the killing

b

obdects in

SUBSTITUTE SHEET (RULE 26)

the high x

standing on
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ther, ha

invention iz

triggering

into

invention
in acoordance wi

chamber module

the triggsring

the lower

invention is to

dance with the

&
)
]
6]
O
;-.a
(;1
o
s
@
(O

ngitudinally like train tracks
erpendicular te the entrance opening so that the rodent

other substantially

ending

other by

one an

3
ot
O

rdance with the

element is

j&1]

the killing

plates.

is to

the

has
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e
o i -
Lo

two entrances on opposing ends of the trap that are alignad with

nne another to oreate a tunnel which allows the rodent to see

longitudinally through the trap from one entrance Lo rhe otherxr
14

the outer housing base having corresponding access openings on

opposing sides therenf, the third charged plate being asspciated

I

(811

with a center baffle positiocned approximately midway along the
iongitudinal length of the tunnel trap.
& further obiect of the presgent inventicn is to provide

a modular electronic rodent trap having an outer housing, a

10 removable tunnel module configured to be received within the

el

outer housing and defining a killing chamber sxtending from an
sptrance opening at one end of the champber, the kiiling chamber

a ]

having at least two killing plates and a triggering &l

srent
nositioned therein, and a remcvable electronics module configured
7 pe

ceived within the outer housing and containing high

-+
V]
&
F
1

voltage clrouitry operative to power the killing pilates, the

tunnel module and the slectronics module each having opposed side

walls with slectric contacts which mate with each other when the

modules are positioned within the cuter housing so that the high

20 voltage olrculitry activates the killing plates when a rodent

inside the killing chamber contacts the killing plates and the
triggering element at the same tTime.

A still further obiect of the present invention is to

provide & modular electronic rodent trap in.accordance with any

']

[#1

of the preceding obiscts that hasg an s2lectronics module with a
microprocessor coupled to bhoth a mouse circuit and a rat cireult,
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1

e )
i

the outer housing having a 1id eguipped with a safety switch t

prevent activation of the high veltage cirycuitry until the 1lid

iG]
o
¢
®

is cloged, the safety switch including first and second closu

engagements each having a respective input Lo the microprocessor,

o

closure engagement instructing the

.
tan
)
5]

9]

ot
J

activation of 2

microprocesscr to activate the rat circuilt, activation of the

ny

second closure sngagement ins 1t1ﬂt1n the micgroprocesscor teo

[}
[
E.._J
I}
¢
Pt
i3
o
o]
J.Jw
(@]
3]
=
8}
3
o
M

activate the mouse circuit, whereby the sam

can bha used to operate both
the electronlc rodent trap through inputs from the safety switch,

Yet a further object of the present invention is to
provide a modular electronic rodent trap with remote netification
capabllity in accordance with the preceding objects that is
robust in a warehouse or other pseudo-outdoor environment whears

T

ter exposure is possible, the trap providing improved

Lu

functionality in  both rodent dispatch and accurate Kkill
notificaticns, and the modular design making the trap more
durable and cost effective in operatilon.

These together with other objects and advantages which
will become subsequently apparent reside in fthe details of
construction and cparation as more fully hereinafter describad
and claimed, reference being had teo the accompanying drawings
forming a part herscf, wherein like numerals refer to like parts

throughout.
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Figure 1 is a perspective view of an electronic rodent
trag in accordance with a firs embodiment of the present

PR

invention, shown with part of one side removed Lo €Xpo the trap

figure 2 1s another perspective view of the trap shown

in ¥Ficure 1 in which the entire one side and lid have been

Flgure 3 1s a partiasl end perspective view of the trap
igure 1, showing the lower plates with the upwardly
bent inner edges and entry baffle.

Figure 4 is an end view of the trap shown in Figure 1,

b .

alss showing the lower plates with the upwardly bent inner edges

°

and entry baffle
Figure § is a top view taken along line A-A of Figure
4, showing the lower killing plates and central channel.
Figurse 6 is a side cut-away perspective view of the
trap shown in Figure 1, showing the bait cup positioned in the

hollow interior of a V-shaped center baffle.

Yigure 7 is a cross-sectional view taken along line A-A
of Figure 2, showing the vented center baffle and upwar bent

Filgure 8 is a partial upper perspective view of the
center of the trap with the lid removed to sh@wnthe bait cup
inside the center baffle in accordance with the trap embodiment
shown in Figure 6.
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ve view of a modular elec

rodent tTrap

tunnel module

prasant invention.
Yigure 10 1s a perspective view of the modular trap
EN N PN
1id of the cuter housing clossd.

shown in
Figure 11 is an isclated perspective view of the cuter

shown in Figure 8, with 1id open.

- o e -
nouging oL Tha Tlap

ve view of the

?,J‘

Figures 12 is an isolated pearspectls

of the trap shown in Figure 9 showing & power-

il

alectronics moduls

onn button, a wirsless connection indicator and an LED power

indicato
ctive view of the

N . . . .
Figure 13 is anotbther persps

slectronics showing the electrical
-~

D

modula

tde wall of the electronics

contacts on the innexr sic
housing.
Figure 14 is an lsclated perspective view of the tunneil

module of the trap shown in FPlgure showing the electrical

2
Xy

1 glectrical ocontacts on  the

conta*cs that mate with the
electronics module shown in Figurs 13.
Figure 132 1s an exploded perspective view of the

tunnel module shown in Figure 14.
plate of thée tunnel module

thae cover

Figure 15B shcows th

in the process of being nested within the tunnel base of the

tunnel moduls shown in Filgure 15A.
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Figur

module shown in

glectronics modul
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e
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o

Figure

"rJ

Lo]
o
™
Hy
.Y
Lt
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Figure

P

o
5

¢

with

Figure 218 is an upg

shown in

Figure 21C is a

thres

stages

modle

Foa

3

1l

k’fl

rodent trap in

that acts Lo oon

"Figure 14 with

1 module shown in Figure

T N ) e e g
shown in Figure

Tunnel m

E..J
Pt'j
o
+

Figure

how

of the modular el

I

[t

wiuding a

- L " e
figure the slegtronics
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18 is an end view taken along line A-A of Figure

17 is an upper perapective the tunnel

it

lower killing

and view of the tunnel

L ’ : - | 3 " = Y EQEes
20 i8 an =2nd view of the tunnel module shown in

¥
4
f
.
9]
Qar
b
¢
~
3
[
5]
.
in
Mz
Fi3)
i

TR e om . -t xre srd @ne o F T
218 1z a perspacilive viaew Or Tne

cdule shown in Figure 14.

ser perspective view of the bait cup
theraein.

ag opened Lo place

cup mounted

. ,
Lop viaew ol

r panel of the ssembly shown in Figurse

3 s

BA~220 are upper perspeactive views showing in

to remove the tunnel assembly and electronics

ectronic rodent trap shown in Figure 9.

1

23 is a block diagram of the modular elecironic

: P £ g . PR 1
switoh foy the outer .*‘f.zm;i%‘ﬂ\ 1id

safety

module for operatlion as

b2

a3 a rat trap depending on switch contact
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operating and

Pigure 24 is a flow chart of a method of

monitoring slectronic rodent traps of the types disclosed herein

in ancordance with the present invention.

Tt is to ke understood that the embodiments described
hersin are disclosed by way of illustration only. It is not
intended that the invention be limited in its scop2 to the
Qetails of construction and arrangement of components get forth

3

in the following description or i1llustrated in the drawings.

Also, in describing the preferved embodiments, apecific
terminology will be rescrted to for the sake of clarity. It is

to be understood that sach specific term includes all technical

eguivalents which cperate in a similar mannsr to acc ~omplish a

similar purpnss

Further, the electronic rodent trap according to the

oy

present invention may be configured as & mouse Lrap or as a rat

%

¢
e

»

i

trap with appropriate adjustments in sizing, dinmen

i o \
L ONS, DRDOWaYX

and the like as would be understood by gpersens of skill

i

in the art as being reguired for the differences in rod

o

nt size

o]

and hardiness. Therefore, in the absence of a specific
description pertaining to only one versicen or configuration of
the trap, the following description is intended to cover both

mouse trap and rat trap versions of each of the embodiments

described herean.

SUBSTITUTE SHEET (RULE 26)



It

2
“
PR W
B

Y
H 3

e

CA 03090900 2020~08~10

WO 2019/157536 PCT/US2019/022523

H
N

-
3 -

e 3 i N - 3 N 3 - - 5. . 33 . 3
As gshown in Figure 1, the presgsent invention is directed

to an electronic rodent trap generally designated by reference

numeral 10. The trap 10 includes two side walls 12, 14, a fioox

16, and a ceiling 1B (see Figure &) that define a trap body

generally designated by reference numeral 20, In Figure 1, pant

of side wall 12 iz cut awayv to show the interior of the trap.

i3

P B ; s e o ~ L
In use, the ceiling of the trap body ig preferably coversed by

X

ramovakble 1lid 22, such as when the trap is configured with a

modular structure having an outer housing as

later herein in connection with Figures $-23.

=

In the embodiment shown in Figures 1-8, the trap body

extends longitudinally with a first entrance generally designated

by reference numeral 24 and a second entrance gensrally

-

designated by reference numeral 26 on opposing ends thereof. The
entrances 24, 26 are preferably aligned with one another to

create a tunnel which allows a rodent to see longitudinally

1,

tnrough the trap from ¢ne entrance to the other. This visibility

o g o A A e g
encourages redent interaction with, and ingress into, the trap.

However, the trap according to the instant invention i1s not

intended to be limited to a tunnel-shaped trap or even to traps

having more than ong entrance Liling plate configuration

Cu
e
-
o]

and other features to be described hersin may also b use

m

traps having only a2 single entrance. 8¢, more generally, th

DEase

invention includes an electronic rodent trap including

a trap body or housing having two side walls, a 1id or celling,

"

and a flcor with at least one trap snbtrance, a longitudinal
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~ 24 -

body being greater than & width thereof and

axtending from the trap entrance to an oppesite end, with the

. ‘ .
oppnsite end prefersa

bly having a second sntrance.

A generslly vertical entry baffle 28 is positioned

LI - - -, '_' o *
adiacent and inw

g'n

T3

2

rradly

" -

v of each trap entrance. Rach entry baffl

0

$e.

extends downwardly from the ceiling 18 toward the floor 16 and

preferably has a generally semi-circular cutout that forms an

arch-shaped lower edge 30. This particular shape 13 not

and also limit the

Trag

sgered as will be

The entry baffles 28 serva to assgist in

to make the trap most effective

rodent’s rangse of movement once the trap is

discussed further hervginaftesr.

Also extending downwardly from the ceiling 1B is a

32, better seen in Figure 2 where a partial view

is provided with the 1id 22 and side wall 12

removaed. The centsr baffle 32 extends downwardly toward the

filoor to create a

. . 3 - . e s » TN o - PR B S, M
cransversae teo, and approximately midway along, the longitudinal

length of the trap.

The center baffle 32 in the embodiment shown

tapers from a generally rectangular upper opening 34 intoc a V-
N 1 - 3 - Hadli A =

shaped body 35 having an angled or pointed lower edge !

o

A%
[o3

"

4 6k T
This

shape may be varied without departing from the intended scope of

b3

[ D oy e omy e R b R dm R &= d o -~ oy oma o gmn cm -
the invention. However, the upper opening 34 provides access Lo

a nhollow interior generally designated by reference numeral 38

within the baffle 32

8}, By removing the

£

ds a balt cup 40 {(see Flgures ¢ and
1id 22, the user can gplace bailt in the baix
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i
1]
}

[
o

cup 40 through the upper opening Once in the cup and with

the lid replaced, the bait cannot be stolen by the rodent while

is nonetheless able to spread throughout

}:.

the smell of the bal
the trap through the vent openings 42 in the center bafflie 32
{see Figure 7). The location of the bait in the center of the
trap also assists in proper placement of the rodent pricr to trap

activation and, by providing access to the bait cup through the

top of the trap, makes it easy for the user to introduce a

As best zeen in Figures 2-5, the flcor has two elevated
tracks 44 that sxtend longitudinally along each side wall 12, 14,
The width of each of the tracks is between about 0.1 inches and
about 3.0 inches, and preferably about 0.75 inches for mice and

about 9.87% inches for rats. The tracks 44 are separated by 2

‘channel 4¢ that runs at least part of the lengih of the trap body

betwesen the two entrances. The width of the channsl 46 may be
up to about 1.5 imchés, and is preferably between about 0.1
inchss and about 1.5 inches for rats and up to about .75 inches
for mice and, more preferably, 1s about 0.5 inches for rats and
about 0.375 inches for mice to provide a comfortable spacing for

A\

the average zize of the rodent {rat or mouse) £«

L
=

which the trap
iz intended. The height of the elevated tracks 44 above the
fioor may be up to about 1.5 inches and is preferably about 0.5

3,

inches, The tracks preferably incliude a further raised inner

fu
g
&
O
4]
bos]
+
[a)
w
fooct

edge 48 that runs along and defines the sides of

SUBSTITUTE SHEET (RULE 26)



oy
et

15

\
™3
I3y

CA 03090900 2020~08~10

WO 2019/157536 PCT/US2019/022523

channel 46, The edge 48 may be integral with the tracks 44 or

dasignated by reference numerals 50

i

ludes at  least thres killing plates

B

including at least two oppositely charged lower plates generally

5% arranged substantially

oy

sarallel with one another and extending longitudinally through

he trap on tep of the eslevated tracks 44. &= shown, he

rarallel plates 50, 52 are gen%rally perpendicular to the

gntrance openings 24, 256, The trac! and the plates thereon

extend longitudinally within the

plates being approximately

1

p body and adijacent a

sepective one of the side walls, with the width of the two lower

ot

he saime as the widith of the tracks
pon which they are mountead.

The paralliel arrangement of the two oppositely charged

pilates 50, 52 ensures that the rodent contacts both plates

immediately aupon entering the trap. with reference to the

e

1

ntrance 24 shown in Figure 3, upoen entry to the trap the rodent

ontacts the right lower plate 50 with right front foot and the
aft lower plate 52 with left front foot, and the rodent stays

n contact with both plates, including subssguent contact with

ne back feet, as it moves through the trap. The trap iz not

:

viggered, however, until contact is made with an elevated thixd
] 7 ¥

plate which energizes all of the plates as will be described
hereinafter.
The lower plates 50, 52 are generally L-ghaped in

cross—-section, each having a first planar member &4 generally
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i
[
H

parallel with the floor central channel 46 and a sscond planar

member 56 generally perpendicular to the first planar member H4

{zee Figures 4 and 7). The +two planar nmembers 54, 5& are

preferably formed by bendin 50, 52 about 20°%, so that

o]
]
i
0
s

o}
3
i
e
3B

the second planary member 56 projects upway
edge positioned adiacent, and generally parallel wi
respective raiged inner edge 43 of the elevated track upon which

the plate iz supported. As shown, the upper edge 58 of the

second planar menber 5§ extends upwardly beyond the upper edge

4%, having 2 height of up to about 0.75

inches and preferably szbout 0,25 inches. The pent shape of the
lower glates 50, 52 inoreases a rodent’s contact with the lowex
plates as the rodent’s feet are on the first planar member 54
while the sscond planar member 56 provides additicnal contact

with the rodent near 1ts chest and/or belly through its fur,

particularly as the rodent squeezes under the entry bafile. This

is advantageous both during trap activation, as the bent shape

provides better contact with the rodent and also brings the shock

to being across the rodent’s chest/body for a guickex

g]
}

O
0
O]
-

after trap activation.

e

dispatch, and also for kill ve
With respect to the latter, the trap of the present

nvention, agsording Lo a has renote

monitoring capabili and is configured to verify the continued

presence of the rodent after a killing ovele before sending a

on to the user. This process is the same as that
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described in the ‘466 patent. However, unlike the flat plates
in the ‘466 patent which may be degraded in resistance sensing
capability due to dirt and debris on the plates creating poor
contact, the upwardly directed second members 56 of the bent
lower plates 50, 52 enable the trap to detect a resistance passed
through the rodent’s fur to their skin. This improves kill
verification and the accuracy of remote monitoring.

The trap further includes a third or upper plate 33
which may be separate or built into the center baffle 32. The
upper plate 33 of baffle 32 is the trigger plate that activates
the trap’s high voltage circuit to dispatch a rodent that is
standing on the lower plates. Therefore, when a rodent enters
the trap and contacts both lower plates 50, 52 the trap remains
inactive. However, when the rodent is drawn toward the bait and
touches the upper plate 33 on the baffle 32, such as with its
nose, the trap i1s triggered and activates the upper plate along
with the two lower plates in like manner as described in the
three-killing-plate configuration of the ‘466 patent. The rodent
will likely lose contact with the third plate during the killing
cycle but the baffle 32 aids in keeping the rodent in the trap
for the full duration of such cycle.

Placement of the upper plate 33 in the center of the
trap ensures that the rodent is far enough into the trap to have
proper contact with the lower plates 50, 52 on the raised tracks

44 before the trap is triggered. Once triggered, the entry

Date Regue/Date Received 2022-12-02
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bhaffle 28

the rodent’s poesitioning

rodent din
Jumel

contact

member 56

the lower

about

distancs

member 54 is preferably

C 0
Q o]
. -
+ b
4] -
9} -
[ [t
]
[83 ]
¥

i

o
£
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@
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B
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LOWar
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with The bent
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4.25

from the

First,
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W
b

{whichever one ls ehind the rodent) further e”hqrﬁu

‘ '

and contact with the plates, hitting the

the mid-back which both prevents the rodént from

ng backwards out of the trap and forces the rodent into

members 56 of the lower plates through its
*

with the planar members 54 ugeon which it is

lower edge 30 of

whe

b
o

distance

; 52 is between about 0.75 inches and

first planar manber

edyge of the second

mice, the distance beiweaen

the plates 530, 52 is beltween

TEnge the
I

this

"'i

inches and about 1.5 inches. Within

lower edge 30 of the baffle to the first planar

about 0.7 upper edge

pLanan

member 56 is

s
3
(o

o+
o 3
j$H]
ot
-
e
0,
D]
o
s
33
in

additien to making sure

within the trap before the trap

.
sueh ag

alevated third plate,

the trap, and the reguirement that the upper plate be

along with the lowser plates before the trap iIs

provides two ificant benefits to trap opsration.

the separaticn between the upper plate and the

virtually ensures that the will not be

trap
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activated by insects. By reducing or eliminating such false

triggers, the number of incorrect notifications sent to a remote

monitoring station by the trap are also reduced, saving the time

.

x

ffort that would otherwise be expended in checking empty

{1
ey
ol
-~
5
o
Py

Traps.

Second, and in conjunction with placement of the lower

3

H 4 L vy B R | o o 3 » " LN o~ o ol s - L y
plates on the raiged tracks, the in acscordance with the

hy water. As

coresent invention is resistant to being triggs

& result, the trap may be used effectively in a “hose down” or

3 P L T ey PRV N S SR S SRR v o~ SN PP SR S FR i . RO < BPTIT i iy oy en
outdoor anvivronment with limited susceptibility to faise Ygyers
4 o - P JRNpe P - v EOR % T oo p e e I P L 3 O] T g e e P
dus to water ocontacting the lowsr plates, thexsby furthex

avoiding the generation of incorrect notifications sent To a

remote monitoring station. Placement of the bait within the

center baffle and under the 1id alsoe protects the baln from water
in the event the user were to hose down the area arcund the trap.
Should the trap be triggered in a hose~down situation,

3

s 5 . ) - e s ] . . s o
such as by water bouncing off the positive lower plate and

hitting the upper plate, the trap could complete a killing cycle.

-
¥

water

p
7

However, the gap between the ralsed plates would prevent

from bridging across the lower plates such that the resistance

reqgquired to confirm a kill would be absent. As a result, false
rriggering of the trap is less likely to result in the sending
of a’confizmed kill notification.

Should a flooding situation cccur such that the water
1 in the room rises to the poilnt where the upper plate is

contacted, all of the user’s traps on the same level would be
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tyloy
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rg
i
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i

ok
I

s nearly the same time. Upon such an event, the pest

ay can warn the user t

0]

wat another problem ~ bevyond rodent

control ~ has besen experienced.

The ralsed parzsllel plates with upper trigger plate

less susceptible to false trigyers

(]
e
-~
o
'
i8]
s
-
k34

and the sending of inaccurate kill notifications. By forcin

rodent to have at least one foob on both plates when the trap is
triggered, and by delaving triggering wuntil the rodent is
sufficiently within the trap teo contact the uppsr plate, the

likelihood of a successful kill is enhanced.

According to a preferred embodiment of the present

invention as shown in Figures £-23, the electronic rodent trap

durability and cost

s omodular in design, providing 2nhance

effective operaticn, particularl when inplemented within a

IS

sommarcial pest oontrel system and method.

More particularly, ¥Figure 9 shows a nodular electronic

rodent trap generally designated by reference numeral 100 that

£

includes an outer housing generally designated by refereance

n removable and replaceable inner components

including an electronics module gensrally designated by reference

p=s

numeral 104, and a tunnel assenbly or tunnel module generall

e

using 102

includes a pase 108, inte which the electronics medule 104 and
tunnel module 10§ are cleosely fitted adiacent one another, and

a lid 110 that iz closed and secured to the base when the trap

is in wuse as shown in Figure 10. The 11d 110 may be hinged to
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the base or may be fully separable from the base 108. In the
‘ ¥ ¥ I

enbodiment shown, the couter housing base 108 haz two acosss

openings 112 that align with the two entrance openings 114 in the

unnel module 106 as shown. The base 108 may also includes inner

(82

ribs or alignment structures {(not shown) te help position and
gecure the inner component modules to prevent siiding or shifting
thersof within the outer housing.

The outer housing 102 protects the inner trap
components, i.e., the electronics module 104 and the tunnel
10 odule 106, making the trap more resistant to possibly damaging
sonditions in the environment or asscciated with handling of the
tragp, while the modular design allows these inner components or
modules to be removed and replaced separately by opening the lid

of the outer houszing. The lid 110 of the cuter housing 102 is

&

- - < LR R o s e e T f o W T P T
15 also preferably provided with a safety switch {(not shown) that

prevents the trap from being activated when the lid isg open.
As shown in  Figures 12 and 13, the removable

slectronics module 104 includes a waterproof electronics housing

120 that contains the high voltage circultry used to power the

N
]
=
% S
i_,_-
h
’.J.u
o
b}
fosst
§
v
m
¢4}
ot
g
&
§

are positioned in the tunnel module 106, An

. N e 1 Ry il .. - Yn pon kot : . g sy : "
ocuter wall 122 of the electronics housing is provided

+trical contacts 124 that are brought into active engagement

s

the tunnel module 1086 {(ses

5
o
s’

with correszponding contacts L

Figure 14). The contacts 126 on

coupled to the killing plates inside the killing chamber when the

Ny
(J'i

o W o 1 3 3 i . e g o TR o~ - 3 Nt RPN E- Ry
trap is fully assembled. The outer wall 122 of the electronics
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D
housing 120 is also provided with that align with and

T . , . \ . o . o s P
slide into projecting channels 130 on the outer wall of the

tunnal module to secure the housing 120 to the tunnel moduls and

keep the contacts 124, 12¢ in firm connsction when the trap i

4

in use {see Figures 22A-22C for the inner component removal

[

saguences) . T
preferably includes a power~con button 11
111 and a trap wireless connectlon indicator 119,

Jurne

f 0 s -
ad 18 shown in Flg

~

The tunnel module 106 as assenb

10 14 and inoludes a tunnel base amnexatlg’d&ﬁifnatﬁd by referance
numeral 136 and a removable cover panel generally designated by
reference numeral 133, Figure 15A is an exploded view of the
tunnel base 136 and cover panel 138, while Figure 15B shows the

cover panel being put in place. The tunnel base 138 and cover

panel 138 together form the tunnel module that defines the

}5
(913

killing chamber generalily designated by reference numeral 13
{see Plgure 16},

The tunnel base 136 includes a floor 140 and two zide

walls 141, 142 extending between the oppoessd entrance openings

NI
)
[
P
2 =
E
e
}..J
ot
6]
[
o
o
t
?_)
<
o

21y, the cover panel could ke constructed with
the two side walls so as to fit onte the floor of the base. As
shown, the contacts 126 are on side wall 141,
1,

150, 152 are positicned adjacent the floor 140 of the tunnel

hase, and ars preferably on elevated tracks 144 above the floor,

25 as has already besen described. The

cantey affle 232 with the third plate 132 (see Figure .16}
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proitect from the inner or lower side of the cover panel 138 to
extend downwardly intce the killing chambexr 137 when the cover

panel 138 13 secured to the

activating the trap as the

contact

17~19 show the

in the modular confi

150, 152 1 Fioguration
150 is T-shaped, having a long side 1

with and a
longitudinal
electrically coupled through side
module 1064, Plate 152 is

positioned adiacent side wall 141.

unnel base

jagged or uneven

the baffle and plate v

with its

arrangemant of

pﬂrﬁwuam
length of
wall 141 to
made of tw

The

126, As shown, the thizd

lower edge.

thed lower

without
readily gt past
hody. The outer or uppsrn
inte the
cup 244,

the lower plates

P N W 1T 3
illustrated

42 adijacent to and parallel

w s

wlar stem 151 extending

trag and

ne B gom e B oy e P
o Shori plates

are electrically connected one another inside the electronios

] b o 4 o 3
module 104, As best geen in Figure 1%, short plates 15Za, 15Zb
are connected with contacts 1262, 1Z6b, respectively, while the

- =

perpendicunlar stem 151 of
1z6c. The thirxd plate 133

o the upper contac

Blates 150,
manner to the separation

SUBSTITUTE SHE
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provided by
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- 35
plates 50, 32 as previously described herein. In the
plates 150, 152 are preferably bent at about 90° with a plana

portion lying flat on the raised tracks 144 and an &pwardlv
directed edge portion 156 as in the embodiment already described
in connsction with Figures 1-8.

A bait cup 240 to be received in the opening 150 in the

¢ shown in Figure 212 and as positioned in the

cpening in Figure 21C. The bait cup 240 may be made of two

Q
[61]

halves 240a, 240b thsat snap £it togstherx shown in Figure 21R,

{ ‘)
{{
g"f

noluds

g..s.

but other designs are also possible. The two halves

4

slits 239 to allow for dispersal of scent from the baillt while the

center baffle also includes vent holes 242 35 has
described in connection with the ambodiment shown in Fligures 1-8,
As assembled, the electronics module 104 and the tunnel

module 106 are fitted adiacent one ancother and enclosed within

o))
o
>
part
-
<
s
B
]
[
I
ate
7
g

the oubter housing 102. The electrical contacts 126

of the tunnel bass 136 couple the killing plates 100,

.

152 to the contacts 124 on the elsctronics module housing 104

i o ; T e n 3 N Tt o v
Lid 110 of the outer housging 102 iz closed, roedents may

o3

access openings 112 and tunnel module entrance openings 114 whils

the elsctronics module housing 120 keeps the high voeltage cirocuit

H

components safely ilsclated from rodent contact.

P

To disassenblis the trap 100, the lid of the outer

"

housing 102 is copened and the tunnel module 106 13 pulled

O]

upwardly, disengaging the flanges 128 of the electronics housing
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._.36_&
120 from the channels 130 on the tunnel module as shown in Figure
22A. The electronics module 104 is then pushed toward the bach

- . N . P . ~ 4Ty 112
wall of the heousing 1072 to access openings 11Z;

Figure 228, and lifted out,

P -

5 While the plates are enclosed within the tunnel module

106 making inadvertent wuser contact therewith unlikely, the

. . .
A FRN E v prie o - : A ST U ot A o omaFoty gt boh
alectronics module is preferably operative with a safety switch

o 3 3 3 3 { ooy AT T4 et T s 28 1y - =
502, depicted in the block diagram of Figure 232, to ensure that

00 in the electronics module 104 will not

Qs
}oa
[§]
-
LJ
T
]
O
iy
0
]
[35]
O
"

106 activate the high voltage circuit 501 unless an inpuit is sensed

indicating that the lid of the outer housing 102 is closed. To

increase the modularity of the trap, the safety switch 502

Bt
o
Y
bt 1
1
i
{3
G
o
[s]
;..k‘
[t}
o
o]
)
N
-
o
E...' -
o)
[
E.,_!
o
[oR
&
T
=
l’\

according to the present invention
possible contact closures which may bhe represented by first and
15 second 1id magnets 504, 506, which are in communication with
first and second Hall-effact devices 508, 310, respectively.

. 5

epending upon which magnet is engaged when the lid 110 of

o

:

utar housing 102 is closed, the safety s

H

‘
o
o
¥
@]
[
w
o
)
3
}. A
1]
9]
w3
1]
I
3
-
=
<
f

to communicate with the microprocessor 500 wvia the respective
20 Hapil-effect device which configures the high voltage circuit 301

5 .

for operation using either the mouse circult 520 or the rat

circuit B30 portions of the high voltage circul

magnet 504 lg contacted upon closure of the 1id 110 of the outer

jad
L
1ty
4+
teoe
-t
o
i~
k.
3
(SR
I3
0
o
a2
ot
(81}
;
s

and tells the microprocessor 500 to activate
Conversely, when magnet 506 1&g contacted upon lid clogure to
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I

15

r2
e

WO 2019/157536

trap

oparation

jagenent
ussy

Can

B

utiliza

described,

. .
alectroniac

of spacaed ki

another
dimension

e by
Lae

above
trigger pl
the

% - g apm
be contach

traps

L. e G
versions of the

o F R [T e 3
invention as described

powearn

t"f
foin
i
]
-

.

i

naayry the £ilod
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CA 03090900 2020~08~10

PCT/US2019/022523

P I
glli-effect device 510, the microprocesscr 500 proceeds

cirouit and rat

mouse

T T
Lne

trap according to

alectronic

which have different

in the tunnel assenbly and overall trap footprint, may

common 2lectronics assembly 104 with both modes of

being available, dependent upon the magnet closure

of the safety switch 502. With this wmodularity, the

of traps with the szsame electronlcs
increased

and

N o~ PN : . v - o 3
reduced eguipnaent COETS

While i1llustrated with all of the features as just

F = - R A B P P B - ~ an aen
the present invention is also directed to any

rap that includes the combination of a palr

L1ling plates arvanged substantlally parallel with one

¥

and extending along the longitudinal

of the trap and a third plate in an elevated position

third plate belng the

elevated positioning of the third plate, and

emant that both the lower plates and the uppsr plate

ad to trigger the itrap, may be used effectively with

ng shapes other than that of & tunnel, with traps

with which the lower plates

. ,
traps in

flooy or with traps that do not have a

paffles.
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As has been described, it is preferable that the lower
plates are bent at about 807 with a olanar portion lying f£iat on

the raised tracks and an upwardly directed sdge portion. The

5 - = S, iy T o b e 4y e e s - - U N P e
hent shaps of the lower plates increases contact with the rodsnt,

particularly when the trap 1s provided with entry baffles that
force the rodent inte contact with the upwardly bent %dgfﬂ F the
iower plates with the baffles being positioned to contact the
rodent in the mid-back when the rodent triggers the trap.
In addition, while a2 conflguration in which the uppesx
ate is part of a center baffle is preferable, the upper plate
may bsa pc sitioned alone, such ag directly on the ceiling or on
the side of the tra?‘ If on the side of the trap, the upper

clate should be spaced above the floor such as, for axample,

nalfway up the side wall or higher. It is not expactad zt the
rodent will remain in contact with the upper plate after

triggering the trap, but will rather be dispa tohed by, the

activated lower plates. Therafore, the upper plate may bhe at

various positions within

above the lower plates to iggering of the trap by water
contacting the upper and lower plates simultaneously or by
insects that, while crawling into the trap on the ficor or on
another surface, are typically not large enough to span a gap and
contact two spaced surfaces al once.

While the modular configuration  with  paralliel,
longitudinally extending, killing plates as described 1:reiﬁ is

craferred, those skilled in the art will readily appreciate that

SUBSTITUTE SHEET (RULE 26)
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the modular trap design disclosed hereln, having separate

eisctronics and tunnel modules with mating electrical contacts
within an outer housing, could include tunnel modules in which
the killing plates are arvanged in series as shown in the 839,
5 Y486, and ‘657 patents. Therefore, the medule design features
of the present invention are to be understood as not being

vdted to electronic rodent traps having a parallel plate

16

arrangesment in the tunnel module,
Acoordingly, the present invention may be directed to
10 a modular electronic rodent trap including an outer housing that
receives a removable eslectryronics module and a removable killing
chamber module having at least one entrance opening. The outex
housing is provided with an access opening that aligns with the
killiing chamber module entrance opening when the trap 1s

15 assembled with the ftwo modul inside the outer housing,

The electronics module includes a waterprooi or water
resistant electronics housing that contains & powsr gource and
high voltage circulitry used to energlze a plurality of killing
plates, which may be in wvarying configurations, that are

20 positioned in the killing chamber module. Electrical contacts
on an outer wall of the electronics module housing are brought
into mating engagement with slectrical contacts on the outer wall
of the killing chamber module to connect the power source and the
high voltage cironitry in the electronics module with the killing

25 piates in the killing chamber wmodule when the trap 1s fully

assembled with the outer housing protecting the inner modules.
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Further, the present invention is intended to include
any electronic rodent trap having a palir of spaced,
substantially parallel plates extending longitudinally, i.e.,
perpendicular to the trap entrance, that are triggered by a
separate triggering element positioned in an elevated position
within the killing chamber of the trap. This triggering element
may be a third plate or, alternatively, may be a mechanical
switch as in U.S. Patent No. 7,690,147 (“the ‘147 patent”), or
an infrared sensor as in U.S. Patent No. 7,757,430 (™the ‘430
patent”), or any other known sensor as would be considered
suitable by persons skilled in the art.

Accordingly, the present invention may be directed to
an electronic rodent trap having a trap body with a killing
chamber accessed by an entrance opening and including a
plurality of killing plates and an elevated triggering or
sensing element. The plurality of killing plates includes at
least two oppositely charged lower plates positioned adjacent a
floor of the killing chamber and oriented substantially in
parallel with one another, having at least portions thereof that
extend longitudinally like train tracks oriented perpendicular
to the entrance opening so that the rodent contacts one plate
with its left feet and the other substantially parallel plate
with its right feet, the longitudinally extending portions of
the lower plates being separated from one another by a

longitudinally extending channel.

Date Regue/Date Received 2022-12-02
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>
et

The elevated triggering element is spaced above the floor and

inwardly from the trap entrance opening, with activation of the
high voltage circuitry being triggered when thes rodent contacts

the tr quLAnc slement, such as with its nose, while

with its left and right feet on the left and right lower
plates, respectively. The triggering element may be a third
CﬂﬁWQLd plate ag has been disclosed herein, or may be &
mechanical switceh, IR senscexy or the lik&,’aﬁ would be known by

e

s R £ s Py e Ao e o e & A b P
ons in the field of rodent traps as sultable for uss

"L

skilled 3

in

Je X

o
i J

$ei

noan electronic rodent trap.

Further, the present invention includes a method of

uzing and/or operating an electronic rodent trap of the types

34 1 11 ¢ A Dogm L evan - B ey - PR S P
disclosed herein as summarized in Figure 24. The method inciudes
providing an electronic rodent trap having a trap body with at

isast one entrance, a high voltage killing circult coupled to

acond oppositely charged lower plates that extend

h
;.5
I
U
ot
W
i
~
i

tongitudinally and in substantially parallel relationship with

one another like train tracks, perpendicular to the trap

entrance, and Lo a sensing element, such as a third

(A
o}
4
ot
[
V{..J -

Lo

W3
T)
;.
o
te

plate, in an elevated gpgosition aboeve the lower plates and

3 1 [P wd ooy 4O0 1oy 33 -y
positioned inwardly of the entrance, step 300. Place the trap

: e 4 ; 3 : TR, oy ot e YD oo a4
in active standby mode by powering trap, step 30Z. h o frap in

active standby, a rodent eantering the trap through the trap

entrance contacts the first lower plate with at least one of

Teft feet and the second lower plate with at least one of its

&

right feet, step 304. If the third plate is not contacted, step
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.,42”.,
306, the trap remains inactive and in standby mode. Upon the
rodent making contact with the elevated sensing or triggering

element, e.g., the third elevated plate, step 306, the high

voltage killing circuilt is automatically activated to deliver a

k}

high voltage pulse train to the first, second and thizd plates,

step 308, Current flow is terminated after a specified time

step 310, and the trap performs a

periocd defining & kill cycle,

EI‘

kill verification by checking for continued resistance across the
first and second plates, step 312. In the absence of resistance,
step 314, the trap automatically rearms, step 316, and returns
to standby mods, step 3062. If rezistance remalins across the
piates, step 314, the trap sends a notification to a remote
monitoring unit that trap servicing is reguired, step 31%. The
svated. positicning of the third plate makes the method of
operaticn more impervious to unwanted triggers and asscoclated
false not fications due to the presence of insects in the trap
and/or water contamination. Aﬁditionally, o reduce  the

possibility of false notifications, such as due to the presencs

of water, the step of performing a kill wverification is
preferably performed after walting for a time period following
completion of the kill cycle to allow the water to drain from the
lower plates.

The present invention is also directed to & method of

[6)]

monitoring a plurality of electronic rodent traps of the kind
that has been described herein. The electronic rodent traps have

remote monitoring capakility substantially like that desgcribed

SUBSTITUTE SHEET (RULE 26)
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in the ‘466 patent and the ‘657 patent. According to the method,
a trap that has been triggered determines, upon completion of
the killing cycle and after waiting a time period, whether a
resistance consistent with a dispatched rodent remains across
the lower plates. In the absence of such resistance, the trap
resets and awaits the next interaction. If the resistance is
detected, however, the trap sends a transmission to a remote
monitoring station of the triggered trap status and of the need
for trap servicing. Such a method, which is summarized
according to one embodiment in the ‘466 patent and according to
another embodiment in the ‘657 patent, is enhanced by the raised
lower plates which reduce the likelihood that a false trigger,
due for example to the chance contact of water with both the
upper and lower plates simultaneously, will be subsequently
confirmed since the water will likely not remain so as to bridge
the two lower plates at the time of trap status verification.
As a result, the number of incorrect trap status notifications
sent to the remote monitoring station will be reduced.

Should a flooding situation occur in which the water
level in the room has risen to cover the lower plates, all of
the user’s traps on the same level would indicate the need for
servicing at the same time. The pest controller would
understand such an outcome as indicative of a problem beyond
rodent control and could advise the owner of the facility in

which the traps are deployed accordingly.

Date Regue/Date Received 2022-12-02
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3

A method of assembly and disassembly of a modular
electronic rodent trap is also provided as shown in Figures Z2R-
The foregoing descriptions and drawings should be
considered as dillustrative only of the principles of the
invention. The invention may be configured in a variety of
shapes and sizes and is not limited by the dimensions of the

preferred embodiment. Numerous applilications of the present

?.J-.

invention will readily occur to those skilled in the art.
Therafore, it is not desired to limit the invention to he
specific examples disclosed or the exact construction and

]

operation shown and described. Rather, all suitable

- e Y

modifications and sguivalents may be rescrted to, falling within

the scope of the invention.
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