TRAP FOR SMALL ANI MALS The invention relates to a trap for snal
animals, conprising a trigger nechanismto be triggered by an ani nal
that is trapped, and a transmtter actuated by the trigger nedi ani sm
for transmitting a detection signal to a nonitoring.centre. DE 20
2004 013 928 describes a trap of this type. Wien an ani nal actuates
the trigger nmechanism it will be caught; in the trap. In case of a
life trap, it nmust be assured that the aninmal is attended to in
reasonable tine so as to prevent the animal fromunduly suffering or
starving in the trap. The transmtter has the purpose to send an
alarm signal to the 10noni t orMRA§ FERNSMALISANIMALE0 al ert the personne
in the nonitoring centre to free the animal fromthe trap. It is an
object of the invention to provide a trap that can be installed in
arbitrary places, regardless of whether or not an electrical power
net is avail able, and which funcglon% h. reli c%mmmgmb
requi res onl y The fFPRIORESIAESSR A FER TSP Ir‘imm B c‘?l i 5?“‘?81" %11 feve t

obj ect, accor gdidyereh 9y bl EniinBIMBAD i3 tﬁd@ped{ hel a{tr‘aaﬁmﬁﬁmpﬂuat&élsy the trigger mecha-
mechano- el ectrj¢cal transducer $y the trigger nmechani sm

and the enér gyls@f&m”ﬁﬂmﬁ’g\ﬁgﬂg“’t‘:’ﬂé‘g'fa\? Ef’nasrﬂgi’”t?tf’ré *®NEthano- el ectri cal

transducers are known per-se, for exanple in the form of dynanos,
pi ezoel ectri c DErZEO040ET 28adeebribise: traplod thisstoes. Phey ahanimaliseapey e Higsiong

others in t hefg{ech%%s%? Qtvﬁ%fi)cgﬂgh%ﬂﬁﬁcq@ In cﬁe%f PRk tl@}gﬁ 1ﬁ\ls€i§'§&§d1éa&§at the

transducer th an ani nal q(l] g‘ﬁ
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such a trans d#h%eo[i‘ stgxrvgl\élnqﬁlg trthg' Gheh Bk tefh8 R HBYode ﬂﬁiendi &n ﬂ&ﬂiﬁ’@!aﬁt@ the

powering the ansm t mechani cal _energy. for dri | B
transduceri0i s npnmnnaéépﬁlﬁyﬂ F%fé aleptithgersotRebiA él‘ﬁl“?ﬁ’\m“f‘ﬁl?%““e ® ’?est ’%@%‘har[ed
that the tranggithSkpM || be supplied with energy and will be 25
ready to operate vvhenever an ani ml has been detected and a

correspondi ng, det ecti thﬁ? %neanltlog{o pal,(gv%ergt hgﬁ;ﬁéanfbg ll{sghgﬁn%mal)t }?ﬂctepe

moni tori ng ceftf &° oouS “power s e transmtter
has the advanisgelethalt wirtheebemwit ri ¢laptrical power net is available, and which functions

with high reliability and requires only litfle maintenance effort.

15  Tn order to achieve this abject, according to the invention, the trap comprises a mech-
ano-electrical transducer that is driven by the trigger mechanism and the energy of

which powers the transmitter.

Mechano-electrical transducers are known per-se, for example in the form of dynamos,
piezoelectric transducers and the like, and they have been used among others in theft
20  protection systems. FR 2 630 884 A describes a transducer that is driven by a movement
of an ani'mal (dog) and generates electric energy. In the trap according to the invention,
such a transducer provides the electric energy that is needed for powering the transmit-
ter. The mechanical energy for driving the transducer is provided by the trigger mecha-
nism. Thus, it is assured that the transmitter will be supplied with energy and will be
25 ready to operate whenever an animal has been detected and a corresponding defection

signal or alarm signal is to be sent to the monitoring centre.

The autonomous power supply for the transmitter has the advantage that no electrical

power network needs to be available at the place where the trap is to be installed, and



power network needs to be available at the place where the trap is to
be installed, and 2 no batteries are needed, neither, so that costs
for obtaining the batteries, checking the |load condition thereof and
for disposing used batteries can be avoi ded. More specific optional
features of the invention are indicated ign the dependent cl ai ns.

The trap may be used just for small aninmals, especially pest, such as
mce, rats and the 5like. The trigger mechanismnmay be so configured
that the weight or the novenents of the aninmal are utilised for
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mechani smis pre- mechani ca nmeans of a power reservoir,
e.g. aspring. In that case, the en- 10 ergy of the reservoir
may be used f dvorgspegifisgpiional fentares alibeinvemian ﬁ@r\%fbcafeérmg’ﬁé‘ﬁmﬂﬂ%"lﬁlﬁ“é
transmtter. Since the trap nust be visited by the personnel, anyway,

in order to frege tr%‘ﬁaa%r'b@ﬂ&@.qu@%r%all ahiinall0@pedialy Pest, §ueH Wi fieAal and the
addi ti onal ef f ort I f the personnel |oads the trigger mechani sm on

that occasion,ik&o that the necessary energy will be stored for the
next detection event. 15Instead of powering the transmitter directly
out of the necthamezget @edhahied|mdyr@nsdotkgured thatitls: wtigia qmlmmemem of the
buffer the ener of t edte%ansd ce

r,in har geabl e. bat
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Then, the . . . - .
ing the transmitter. Since the trap must be visited by the personnel, anyway, in order to
free the trapped animal, it does hardly require any additional effort if the personnel lo-
ads the trigger mechanism on that occasion, so that the necessary energy will be stored

for the next detection event.

15 Instead of powering the transmitter directly out of the mechano-electrical transducer, it
is also possible to buffer the energy of the transducer in a rechargeable battery. This
permits, for example, to equip the trap with a (GPS) receiver, thereby to enable a remote
localisation of the trap and/or to transmit any action commands to the trap. The operat-

ing power for the receiver will then also be generated by the transducer.

20  Possibly, solar cells may be provided for additionally charging the battery. Then, the
transducer will assure that, when the detection of an animal has to be signalled, a suffi-
cient amount of energy will in any case be available, irrespective of the illumination

condition of the solar cells.

Embodiment examples of the invention will now be described in conjunction with the

25  drawings, wherein:

Fig. 1 shows a schematic cross-sectional view of a trap for small animals

that embodies the present invention;

Fig. 2 is a sectional view of the trap shown in Fig, 1 in a triggered state;



transducer will assure that, when the detection of an animal has to

be signalled, a sufficient amount of energy will in any case be
avail able, irrespective of the illumnnation condition of the solar
cells. Enbodi ment exanpl es of the invention will now be

described in conjunction wth the 95drawsngs, wherein: Fig. 1lshows a
schematic cross-sectional view of a trap for small aninmals that
enbodi es the present invention; Fig. 2is a sectional view of the trap
shown in Fig, 1 in atriggered state; 3 Fig. 3is a schematic
cross-sectional vFgw of a iseciehsmeiielcest-tdctiedal uiniwtof @afmedchenotalapricalRing. of
4is a front view of the trag shown in Figs. 1 and 2; and Figs. 5 and
6 show a detector in a non‘t**¥gered and a triggered state.

Fig. 4 is a front view of the trap shown in Figs. 1 and 2; and
Figs. Sand 6 show a detector in a non-friggered and a triggered state.

5  Fig. 1 shows an example of a life trap for small animals such as mice or other animals
of similér size, which trap includes a detector. The trap has a box-shaped casing 10 but
is penetrated by a tunnel 12 that extends in the direction normal to the plane of the
drawing and through which a small animal to be trapped can creep through. Conven-
iently, the trap will be installed such that the animal is forced to pass through the tunnel

10 12 on its way to a nutrition source or the nest.

The tunnel 12 passes through a cellular wheel sluice 14 which, in the example shown,
has a cellular wheel 16 with three arms 22 that is rotatably supported on an axle 18. The
axle 18 is surrounded by a helical torsion spring 20 which, by means of a locking me-
chanism that has not been shown, is held in a pre-loaded state in which the cellular
15  wheel 16 is biased in clock sense in Fig. 1. As long as the trap is not triggered, one arm
22 of the cellular wheel will however engage a stop 24 which passes through a slot in

the peripheral wall of the sluice 14 and forms part of a trigger mechanism 26.

The trigger mechanism 26 further includes a trigger plate 28 that is mounted to be pivo-
table about a shaft 30 and also passes through a slot in the peripheral wall of the sluice
20 14 into the interior of the tunnel 12 in such a configuration that it forms part of the bot-
tom of this tunnel. The shaft 30 is the input shaft of a step switch mechanism 32 that
may be formed for example by a known ratchet mechanism and has an output shaft 34
that carries a cross with arms 36. One of the four arms of the cross forms the stop 24 for

the arm 22 of the cellular wheel.

25  When an animal, e.g. a mouse, enters into the tunnel 12 and passes over the trigger plate
28, this plate will be tilted downwardly be the weight of the mouse, and the shaft 30 will
be rotated accordingly. This causes an advance step of the step switch mechanism 32. In
this step, the cross 36 is temporarily set free, so that the stop 24 will yield and the cellu-

lar wheel 16 can make a rotation in clock sense under the action of the spring 20. As a



5Fig. 1 shows an exanple of a life trap for small animls such as
mce or other animals of simlar size, which trap includes a
detector. The trap has a box-shaped casing 10 but is penetrated by a
tunnel 12 that extends in the direction nornmal to the plane of the
drawi ng and t hrough which a small aninmal 4t0 be trapped can creep

t hrough. Conveniently, the trap will be installed such that the
animal is forced to pass through the tunnel 1012 on its way to a
nutrition source or die nest. The tunnel 12 passes through a cellul ar
wheel sl uice ZIdulththe mougenthattes émrmtse11tslh(§hmtun¢¢é§2 avilt &F cuight bvhe arm 28
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tenporarily set hat t esoE d and the cellular
wheel 16 dén M@epasm@mephﬁmsm%thwg éf@r@éln&rln@iéﬁd eqidesae lel gt o highhen-

spring 20. As gges 4ne of the arms 36 of the cross in the condition shown in Fig. 1. When, now, the
trap is triggered as shown in Fig. 2 and hence the cross is temporarily set free, the arm

22 of the cellular wheel will press down the arm 36 of the cross that has heretofore

formed the stop 24, and the cross will rotate in counterclock sense. As a result, the op-

20  posite arm of the cross will pivot the lever 48 upwardly and will thereby cause a rota-

tion of the shaft 46 which drives the mechano-electrical transducer 44.

In Fig. 3, the mechano-electrical unit 42 has been shown in a schematic cross-section.
The transducer 44 comprises a gear box 50 having an input gear supported on the shaft
46 and an output gear driving a dynamo 52. The electric output terminals of the dynamo
25 52 are connected to a DC-converter 54 that is mounted on a circuit board 56. The circuit
board 56 further carries a transmitter 58 that is formed hy suitable electronics and is
operated with the DC current provided by the converter 54, as well as an associated an-

tenna 60.

As soon as the trigger mechanism 26 (Figs. 1 and 2) causes the shaft 46 to rotate, the

30  dynamo 52 provides an AC current which will be rectified and limited by the converter



result, the nouse that has been present in the tunnel 12 will be
caught by the arm 22 and, w thout being hurt, wll be pushed into a
space 38 fromwhich it can be renoved |later after a sliding door 40
has been opened. The output shaft 34 having the arns 36 perforns a 90
rotation and is then | ocked again by theS5ratchet nechanismin a
position 5 in which the next armof the cross forns the stop 24, and
when the cellular wheel 16 has perforned a 120 rotation, the next arm
of this wheel will be |ocked at the stop 24. Now, however t he spring
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drives the nmechano-el ectrical ransducer 44, In Fig

mechano- el ect leaged bymeans abihp krobif@sachdierife rigeg ‘%@H@rﬁi’i‘ ?(bh“%ee“ actuated.
cross-section. The transducer 44 conprises a gear box 50 having an

i nput gear supRR! befld @ ilfubeats Badther AhbadichemNofO Lt ﬂlggexgﬁladfhadlsvangecalano-

dynano 52. The electric o ut term nal 3 t he
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fashion. The shaft 66 may be subject to the force of a spring (not shown) which holds

the ramp plate 68 in an essentially horizontal position.

20  When an animal steps onto the ramp plate 68, this plate will tilt into the position shown
in Fig. 6, thereby causing a rotation of the input shaft 66. This slight rotation of the in-
put shaft is sufficient for providing enough electrical energy for activating the transmit-

ter and for sending a detection signal.

In a preferred embodiment, the transmitter will emit only a very short radio pulse which
256  does not require much energy and will nevertheless be reccivable by a suitable receiver
at a distance of 50 to 1000 m from the location of the trap, depending on the presence

of buildings or any another obstacles in the environment of the trap.

Thus, in this embodiment, the trigger mechanism does not need to be pre-loaded again

after it has been triggered.
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5 54. As soon as the DC voltage generated by the converter reaches

" certain threshold val ue which corresponds at |east to the operating
vol tage of the transmtter 58, this transmtter will be activated and
send, via the antenna 60, a radio signal indicating that sonething
has been trapped. This will cause the nogitoring personnel to proceed
to the 5 trap in order to renove the nouse fromthe space 38.

Si mul t aneously, the personnel will restore the ready-to-operate
condition of the trap by |oading the torsion spring 20 again. Fig. 4
shows an ext erlmalmadifiad apibotiivenc adreagnd Of tha rewp aleje thoby 62t P thedieat (g
on the axle 18, of 1he l.. sl j | ,
cai d knob bei ML HL A AANER o S B AR, HiR-GEFH0R, 1P
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will then Be heidl Bypsamohhempgéate?t, tenppersind whthe iramp pletel§Baise the end con-
position. In this -t he j r
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and 6 il ustr ateek ot heingesoitiod thedmt shaft 46 will by&iventocivamsi Safragymitter.
mechano- 15 electrical unit 64 which may be identical with the unit
42 shown in Fig. 3 has an input shaft 66 that is rigidly connected to
one end of a ranp plate 68, so that the ranmp plate will freely
project fromthe shaft 66 in a substantially horizontal direction in
cantil ever fashion. The shaft 66 may be subject to the force of a
spring (not shown) which holds the ranp plate 68 in an essentially
hori zontal position. 20When an ani nal steps onto the ranp plate 68,
this plate will tilt into the position showm in Fig. 6, thereby
causing a rotation of the input shaft 66. This slight rotation of the
i nput shaft is sufficient for providing enough el ectrical energy for
activating the transmtter and for sending a detection signal.



In a preferred enbodinent, the transmtter will emt only a very
short radi o pul se which 25 does not require nmuch energy and w ||
nevert hel ess be receivable by a suitable receiver at a distance of 50
to 1000 mfromthe |location of the trap, depending on the presence of
bui | di ngs or any anot her obstacles in‘the environnent of the trap. 6
In a nodified enbodinent, a free end of the ranp plate 68 may rest on
the floor (as in Fig. 6) when the detector is in the
non-triggeredg§@§£2. In this enbodi ment, the other end of the ranp
plate (on the right side in Fig. 6) would be drivingly connected to

the input shafup 6 tMIDMERAR, ks Edr faiggérqaedmgaﬁr(g@neoose tR€erkd k€ an

so that when an 5 aninmal steps on the ranp plate 28, the upper end of
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spring, so that the input shaft be driven to power

t r ans mi medano-elgctisad fragsducey (44Nha? laén‘r@rbyéhmmggea HieRBgngsm @é}rfmdq tbﬁ gy of

trigger H@E 5W&§@k?%ﬁ% &Q( triggered by an aninal that is trapped,
and a transmtter actuated by the trigger nechanismfor

transmtting a ' detection signal to a nmonitoring centre,
charact®ris eﬁﬁpﬁﬁﬁﬁmﬁﬁécbﬂag wofiprpdesa lfe Haehano- el ectri cal
transducer (44) that is driven by the trigger mechanism (26) and the

ener gy nf Whihe hrap QuREEng RecldiinaNe, titefeid bﬁglx gemedBfistl (@6) 1864198
to claimi, configured as . a life trap e trap according to

cl ai m 195en by a glagicanging 78) ﬂlﬁil@@@@teﬁ&%ﬁp&%ﬁe@wma Y-adapted to be
driven by a elastic nmeans (20) that is adapted to be pre-I|oaded
manual 14/. The trap according to claim 3, coniprising a tunnel (12) permitting the small animal to

pass through and leading through a cellular wheel sluice (14) that is biased by the elastic means
(20) and is set free for rotation by the trigger mechanism (26) when triggered, so that the animal
will be pushed out of the tunnel info a closed space (38) of the trap, while the sluice (14)

simultaneously drives the trigger mechanism (26).

5. The trap according to claim 1 or 2, wherein the trigger mechanism (26) comprises a step
switch mechanism (32) having a shaft (34) and at least one arm (36) projecting therefrom, said
shaft being rotated in each switching step of the step switch mechanism (32), and the
mechano-electrical transducer (44) comprises a shaft (46) that extends in parallel with the shaft
(34) of the step switch mechanism (32) and caries a leaver (48) arranged to be actuated by the

arm (36) of the step switch mechanism.

6. The trap according to claim 5, wherein the step switch mechanisim comprises a plurality
of arms (36) that are arranged equi-angularly and form a stop (24) for arms (22) of a cellular

wheel (16) of a cellular wheel sluice (14).

7. The trap according to claim 1 or 2, wherein the electromechanical transducer (44)

includes a dynamo (52).



4. The trap according to claim3, conprising a tunnel (12) permtting
the small animal to pass through and | eading through a cellul ar wheel
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for rotation by the trigger nechanism (26) when triggered, so that
the animal will be pushed out of the tuf | into a closed space (38)
of the trap, while the sluice (14) sinml/t-aneously drives the trigger
mechani sm (26). 5. The trap according to claim1l or 2, wherein the
trigger nechani sm (26) conprises a step switch mechani sm (32) having
a shaft (34) and at | east one am (36) projecting therefrom said
shaft being rotated in each switching step of the step sw tch
mechani sm (32)#’%.dlt he mechano-el ectrical transducer (44)
a shaft (46) that“extends in parallel with the shaft (34) of the{step
sw tch nmechanism (32) and carries a | eayer (48) arranfe
actuated by the arm (36) of the step s ch mechani sm . [The tfap

according to claim5, wherein the step a
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sluice (14). 7. Thegtrap according to claim1l or 2, wherein the
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