1 A rat trap The present invention relates to a rat trap comprising a power supply and killing means for
killing rats, and where a first sensor is arranged being 5 adapted to detect the presence of a rat in the
space within the reach of the killing means, and control means being arranged for receiving a signal
from the first sensor, and being adapted for activating the killing means to kill the rat when the
presence of the rat is detected by the sensor, and thereafter for releasing the dead rat from the rat
trap. 10 Rats in the sewage system are an ever increasing problem which entails considerable
problems of a technical as well as a sanitary nature. F@r Instance, rats may cause damage by
perforating sewer pipes and building nests in the soil surrounding the pipes. Thereby the pipes may
settle and 15 become leaky, but they may also be clogged due to rats' nests literally blocking or the
pipes may even cd%éfﬁ%é"ﬁﬂwen the surrounding soil yields due to sometimes very large rats' nests.
Thereby sewage water seeps out into the surroundings with ensuing increased risks of spread of

diseases. Besidesrifie galsdfiesehien sorsad dioganesancahen ey e ableda, 20 Lavel

considerable distances they are, regrettably, a consi e source case sp ng. Itis
therefore importanfilingt Biggr oAkl Hassi NS WERTDH @ AIES HORSY i HREESEiMBrYiew - to
exterminate r&s insgaptsaltansbiaciudingrisstheseverray sieine 2pddasitherefereshermatiempted to

use both mechaniqal s ASTISAEAT AR s o) el arsgssopialed i

deficiencies and weaknesses. FOr Iinstance, rats a which’is afso reflected in their
unique ability to ddGeIfFtEasasEcans h@é\ﬁcﬂgaﬁf@%g‘@a%mém&iﬁmgﬁ@@nﬁﬁwﬂbmeen
necessary to develap\@nshise iDeeasisdlythrong B0ageissgi vy Baisenstahaiaeisgagusmot only to
humans, but also taga eaas*[mg%}'te dead rat from the ral trap.
10
Rats in the sewage system are an ever increasing probiem which eniails
considerable problems of a technical as well as & sanitaty nature. For
instance, rats may cause damage by perforating sewer pipes and buliding
nests in the sail surrounding the pipes. Thareby the pipes may setile and
16  bscome leaky, but they may alsc be clogged dus to rats' nests lisrally
blocking or the pipes may even coliapse when the surrounding soil yields due
o sometimes very largs rats’ nests, Thereby sewage watler seeps out into
the surroundings with ensuing increased risks of spread of disecases.
Besides, the rats themselves spread discases and since they are able fo
20  fravel considerable distances they are, regrettably, a considerable source of
disease spreading. i is therefore important — not only from a health point of
view, but also from a financial point of view ~ o axterminaté rats in general
and including in the sewer system,.

25 i haé therefore baen aftempied to use both mechanical and chemical means
fo eliminate rats, but both methods are associated with deficiencies and
weaknesses, For instance, rats adjust very easily which is also reflected in
their unique ability to develop resistance fo the poisons used, and therafore it
has confinuously been necessary fo develap and use increasingly more

30  aggressive poisons that are poisonous not only to humans, but also to many
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of our useful animals that are consequently unintentionally exposed to serious risk of poisoning. The
purely mechanical solutions such as eg snares or drop traps have been 5 found to have weaknesses,
rats being intelligent animals with high learning abilities. Precisely those properties mean that the rats
are very conscious about eg a dead rat being a clear signal of danger and consequently they avoid, to
a large extent, areas where there have been or still are dead animals in such mechanical traps. This
pattern of behaviour thus entails 10 problems in connection with the mechanical traps that
consequently need careful emptying and/or frequent mgving since, as mentioned, the rats quickly
avoid the surroundings where such traps occur, From US patent no. 0807767 a rat trap adapted for
use above the ground 15surface is known, having a daylight sensor arranged for deactivating the trap
during the day, so #afyhIyFRiEtuATEIRintaR He kineppguRBlYapnintErsianEly pRiteptephtication no.
1400172 is known ggigfiisaisk@mpsistrgnglectronically sensing of the presence of a rat, and automatic
means for 20killing the rat when it isin the operating area of the killing means. This kind of traps has
proven to be very efficient as they provide the possibility of operating to kill several rats without the
need of manually ach¢aRiighaePehnsigrmigahdipastrshme eadsnareslcdidepiptrapsnine deeer 25pipes

after being releaseghiiamithraad WaRiaddbe, ratdrapiranihagaticsnmactivalefigeaianng problem

with this kind of rat traps is however that a person.working in.a shaft or a sewer pipe may accidentall
ah?lﬂzes. ?"r)' T % Gse %mpepnes mezn that tﬁe rats are veu@ %ansc: ous y

put e.g. a hand into"the operaﬁﬁigsea e
about eg a dead rat being a clear signal of danger and consequently they
avold, 1o a large extent, areas where there have been or stil are dead
animals in such mechanical traps. This pattern of behaviour thus entails

10 problems in connection with the mechanical traps that consequently need
careful'amptying and/or fraquent mb\ring gince, as 'mentioned. the. rats

quickly aveid the surtoundings where such traps ossur,

-From US patent no, 6807767 a rat trap adapted for use above the ground
15 surface is known, having a daylight sensor arranged for deactivating the trap
during the day, so that only noctumal animals are killed by the trap.

From EP patent application no. 1400172 is known a rat trap comprising
elactronically sensing of the presence of a rat, and automatic means for
20 Killing the rat when it is in the operating area of the killing means.

This kind of fraps has proven to be very efficient as they provide the
possibility of operating to kil several rats without the need of manually
activating and emptying the rat frap. A dead rat will disappear in the sewer

25 pipes after being released from the rat trap and the rat trap can thereafter be
activated again.

One problem with this Kind of rat traps s howaver that a persan working in a
shaft or a sewer pipe may accidentally put e.g, @ hand into the operating area
30 - of the killing means without knowing that the rat trap Is installed and activs,
and this might aclivate the killing means in the rat trap and thereby the risk of
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300f the killing means without knowing that the rat trap is installed and active, and this might activate
the killing means in the rat trap and thereby the risk of hurting this person. According to EP patent
application no. 1400172 this can be avoided by the use of mechanical barricading of the sewer pipe or
by means of a light ray and means for sensing interruption of the light ray, and deactivating the killing
means. 5 Based upon the above it is the purpose of the present invention to provide a rat trap for
efficient killing rats in sewers and wells, and where safety is further improved. 10 This is obtained by .
means of a rat trap as mentioned above in the introduction, and where the rat trap further comprises a
second sensor for detecting light, and in that the controBmeans is capable of receiving a signal from
the second sensor and being adapted for deactivating the killing means or the first sensor for a

period of time after Hiprelgtagt grRbIgHBniale seeondSRneickids, meopsding tome aspect of the

vention, there i Py e 1Bl LR R AR LSRN P SR Iop 50 By
means of & light ray and means for sansing interruption of the light ray, and
deaciivating the kiiling means.

Based upon the above i is the purpose of the present invention to provide a
- rat trap jor efficient kiling rats in sewers and walls, and where safety is
further improved.

10 This is obtalned by means of 2 rat frap as mentioned above in the
introduction, and where the rat trap further comprises a second sensor for
detecting light, and in that the control means is capable of receiving a signal
from the second sensor and being adapted for deactivating the killing means
or the first sensor for a perlod of fime after the detection of light by the

18 second sensor. ' |

Thus, according to an aspect of the invention, there is provided a rat trap

comprising -
« 2 power supphy
20 e Killing means for kii!ing a rat;
« a first sensor adapted to detect the presence of a rat in the space
within the reach of the killing means; |
v« 2 conirol means capable of recelving a signal from the first sensor,
and being adapied for activating the killing means to kill the rat when
25 the presence of the ratis detected by the sensar;
» an automatic mechanism adapied for releasing the dead rat fram the
raf irap,
characterised in that the rat trap further comprises a secoﬁd sensor for
a0 detecting light, and where the conirol means is capable of ressiving a

signal from the second sensor and being adapted for deactivating the
kiling means or the first sensar at least for a period of time after the
detection of light by the second sensar,



a first sensor adapted to detect th presence of a rat in the space within the reach of the killing means;
a control means capable of receiving a signal from the first sensor, and being adapted for activating
the killing means to Kill the rat when the presence of the rat is detected by the sensor; an automatic
mechanism adapted for releasing the dead rat from the rat trap, characterised in that the rat trap
further comprises a second sensor for detecting light, and where the control means is capable of
receiving a signal from the second sensor and being adapted for deactivating the killing means or the
first sensor at least for a period of time after the de{,)%ction of light by the second sensor. 35 Hereby is
obtained that the rat trap deactivates the killing means whenever ambient light is present in the sewer
pipe or the well. By providing the trap with means for switching off the killing means when a light
intensity above a given level occurs, it is possible to prevent accidents due to e.g. erroneous activation
of the trap in case of ordinary localised work illumination, including e.g. also in daylight at ground level
or in artificial work illumination at the bottom of a shaft. Such light-activated safety means may of
course also be adapted to be such that they switch off the trap, merely.if a superposed well cover is
opened in daylight.%aéﬁp\éﬂﬁﬁg)gﬁwaf %Wné‘%%?n%%‘ﬁ ér?@ﬁ%gg?é"n&}?r ﬂ"ﬁ@a‘ Sﬁ"ﬁ)?’”&%ﬂ%ﬁ infrared

light. Hereby is obtagnadettidigimicisinstesanddn Wik sserateinaddiesyatichyithmyiding teetrdor
ilumination of any kipgh aeilies ok IESAILIRITURIRSERIRE SHighs Abihis IgRIMRINPHIbRSs
advantageous if the secopd sensor is adapted for sensing visible light, and the control means is
=dapted for deactivaliR FERTHG e ArS RPEH AR EEHT LRSSt LB 9 2o SUE FHien
intensity, or when thesbetiondSErs trapeinseasthal tidinarpiontlighd imteh diynmatescechdingn
advantageous embeginggh e g8\ & ORISR RKlNGdeatR ingasialddn a ap

housing, and that the power _supply.is a battery contained in_a battery housing being separate from the

trap housing, and tHaPEIBLH ARG i 4R R EPRAYREE SHIEW B i’ é’ﬁHrg‘?eatFé’p%using 10
for conducting poweadzptacthe bataghtthéidhespshitobind. tHerkby reebtaiicd shpetwsearhpaibusing can
be installed and posifigned Hb@)@aafﬁ ags}ﬁ@g{ghe killing means is able to operate right in front of a
sewer pipe entrance to the well, and the separate battery housing can be mounted above the trap
housing and below the well cover. In this way easy access to the battery

: In an embodiment of the invention the first sensor is adapted for sensing

infrared light. Hereby ts obtained that the first sensor will operate in a dark
space without the need for illumination of any kind as the rat itself is emitting
infrared light



15 housing is provided without the need for removing the complete rat trap including the trap housing,
and at the same time the battery housing including e.g. the control means and other sensitive
equipment is mounted away from the sewage pipes. 20For the skilled person it is easily recognized
that such a separate battery housing and control means as disclosed in this document may also be
used in connecting with rat traps in general, whether or not being provided with sensors for sensing
ambient light. 26In this relation a third sensor can mounted in the battery housing for detecting light,
and the control means being capable of receiving a siggal from the third sensor, and for deactivating
the killing means or the first sensor for a period of time after the detection of light by the third sensor,
and also the control mﬁans can advanta%?gusly be contained in the separate battery housing. 30 5 In

an embodiment the Fal¥iaiFBIRT R e 2eViptRgsel IR oS Sonsardteadapiakior of

operational paramemﬁmmb@mwﬁum 91@ CQORAICHheMed. A%WH@H SRRANSPesent
invention also pmwgﬁﬁ& Aty a rat trap in a r?avm awell c ver.and one or

e a&YSHé %Sm/at the killing

more sewer pipe entrances. According to |s |nven ion the trap
means is able to op¥rfeEndhe et %"P’ﬁ%éﬁ%ﬁﬁiﬁ@éﬁ%ﬁ’éb@@m@%ﬂd‘tﬁg&’@’dﬁ@’m%d|ment the
rat trap and preferably the battery housing can comprlse electronic means for recordlng and storing

information regardi r r 3 th number of firi state of

the trap or its availa Ié)r?ngﬁ%)%{;/badg%/%c%% éﬁﬁn‘é e raetrtarape\‘ﬁl “SF%?%%E‘?E@%% ﬁ@jgossmle at
any time, to obtain ﬂ‘@fé'@r‘i@‘ﬁ%ﬁéﬁfbﬂf’\ﬁﬁéﬁﬁéﬁttﬁ@mm@@aihﬁt@amﬂ‘bven@amn!s mari;atmsf or whether
the trap is inactive. dﬂrﬂ@iﬁ&wIﬂram&IfmmﬂﬁﬁgWylﬁéﬁw@%ﬁﬂﬁw a@Ebem HeAlp it something

Chisc - o R e R G R Ry
20vicinity of tA€ traf? A@E&Wﬁ@t@%‘r‘l@' fiptndhe ajtelinierihenisapamositte Hettsy soulsthiged
that the trap housing can be installed and posftioned in a shaft so that the
killing means is able to operate right in front of a sewer pipe entrance to the
well, and the separate battery housing can be mounted above the trap
housing and below the well cover. In this way easy access to the battery
15  housing is provided without the need for remaving the complete raf trap
including the trap housing, and at the same time the batiery housing

including e.g. the control means and other sensitive equipment is mounted
away from the sewage pipes. ' |

20  For the skilled person i is easily recognized that such a separate battery
housing and control means as disclosed in this document may also be used
in connecting with rat traps in general, whether or nat being prmwdad with
sensors for sensing ambient light.

25  In this relation a third sensor can mounted in the battery housing for detecting
fight, and the control means being capable of receiving a signal from the third
sensar, and for deactivating the killing means or the first sensor for a period
of time after the detection of light by the third sensor, and also the control

means can advantageousty be contained in the separate battery housing.
30
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comprises electronic means for wireless transmission of operational 25 parameters to a receiver unit
eg at ground level. By transferring operational parameters to ground level, the need to inspect or
collect the unit manually is obviated, and consequently the need for sending crew into the sewage
system is limited. 30 According to a further embodiment the trap comprises electronic means for
transferring operational parameters to a network such as eg a mobile 6 telephone network. Thereby
the rat trap can be monitored from a distance or remote-operated, via eg the Internet. By providing the
trap with such means several traps can be monitored cgntrally, and therefore it is possible not only to
save crew, but it is also an option to provide improved numerical 5 processing of information such as
eg current information on the amount of rats in given geographical zones. However, it is also an option

to switch off the trafsHioebeipestidieoahitntisny faifeebyrit eomistssossitie s aveithatsidents in
connection With UnKHRKIEN LGRS A pBRES-RMILRID RPSCHAAIS At 5 ROSSIIGL IR test the

functionality of the AI’%’P by remote- 10firing it or even to completely switch oft the trap it it malfunctions
in one way or anot 2% The wireless communication as such via the mobile network can easily be
established by means of eg a small antenna at ground level which is 15connected via a cable to the

trap. By providgg (g yianfiseaicinola W8 B AR MSA'Ae ARAYS A PANa gL yiching of
the killing means when g light intensity abov iven level occurs, It is possible to prevent accidents
due to eg erroneou@%f@ﬁ\/’ﬁi%ﬁai@fﬁ fﬁ@ﬁ%ﬁ%r%é 98 Grupllinayyn 884 R8s HoRemuERMeRiBRSincluding

eg also in daylight ahieoued. |deeboting atiticsalnveritidiuthénabprhatthegoetisreindmeahaftibatch
ght activated safe Tt MEnefeHis foUBRBRAARIAYMPEr GO IBRhIBE LN, Off the trap

merely if a superposed well cover is opened in daylight.

10 According to one embodiment the rat rap and preferably the battery housing
can comprisé "electronic means for recording and storing information
regarding 'mperational parameters such as the number of firings or eg the
battery state of the frap or ite available mamory. By configuring the rat trap
with an eleclronic memory it is possible, at any fime, fo obtain a clear

15 indication whether the frap is active and hence kills many rats or whether the
tfrap is inactive. In parficilar information on inactivity may be a very useful
indication that something is wrong and that consequently the mechanical
state of the trap needs fo be checked. It may also be that the trap is quite

simply fo be moved as the information indicates that rats do no appear in the
20 vicinity of the {rap. '

According 1o one further embodiment the trap or the battery housing
comprises electronic means for wireless transmission of operational

25 parameters 1o a receiver unit eg at ground level. By transferring operational
parameters o ground level, the need to inspect or collect the unit manually is
obvigted, and consequently the nead for sending crew intc' the sewage
system is limited.

30 According to a further embodiment the trap comprises electronic means for
transferring operational parameters to a network such as eg a .mob'ile
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25 Other embodiments are recited in the dependent claims. List of figures. 30Now the invention will be
described in further detail with point of departure in the figures; wherein 7 Figure 1 schematically
shows the construction of an embodiment of the rat trap; Figure 2 schematically shows two depictions
of an embodiment of the rat p with the spring mechanism more or less tightened; Figure 3
schematically shows an embodiment of the rat trap; Figure 4 shows an embodiment of the trap
mounted in a sewer shaft; 10 Figure 5 shows a tool for mounting a rat trap in a sewer pipe. Reference
being initially made to Figure 1, an embodiment of the ngention

telephone network. Thereby the rat trap can be monitored from a distance or

remote-opearated, via eqg the internet. By praviding the trap with such means

several traps can be monitored cenirally, and therefore it is possible not only

to save crew, but it is also an option o provide improved numerical

5 processing of information such as eg current information on the amount of

rats in glven geographical zones. However, It is also an option to switch off

the trap prior to inspection of mounting, Thereby it is also possible to avaid

accidents in connection with unintentional firings during sg mounting or

inspection. Also, It is possible to test the functionality of the trap by remote-

10 firing It or even to completely switch off the trap i it matfunctions In one way
or ancther. -

The wirslass communication as such via the mobile network can easily he
esiablished by means of eg a small antenna at ground level which is
13  connected via a cable to the trap.

By providing the irap according to the invention as meniionad abdve with
means for switching off the killing means when a light intensity above a given
level oceurs, it is possible fo prevent accidents due to eg erroneous activation
20  of the trap in case of ordinary localised work iliuminatio'n, 1nciu'ding eg also in
daylight at ground level or in artificial work liumination at the bottom of a
shafl. Such light-activated safety means may of course also be adapted {o be
suct that they switch off the trap merely if a superposed well cover is opened
in daylight. |
25
Othar embodiments are recited in the dependeh’t claims.

List of figures.

30 Now the invention will be described in further detail with point of departure in
the figures; wherein
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will be explained in further detail. The rat trap 1 comprises an automatic 15 mechanism (not shown in
Figure 1) which is capable of both firing the spikes 3 and pulling them back in order to thereby release
a spiked rat. This mechanism will be described in further detail in the following with reference to
Figures 2 and 3. 20Figure 2 shows a rat trap 1. The rat trap comprises a plate 2 with a first side and a
second side and having a number of through-going openings from the first side to the second side.
The rat trap is provided with a number of spikes 3 that are secured to an anchoring plate 4 This
anchoring plate is arranged on the first side - being in te depicted Figure the top face - of the plate.
The 25 spikes 3 are adapted to the openings in this plate 2 to the effect that the spikes are adapted
not only to slide through the plate, rather spikes and openings are also adapted such that the
circumference of the spikes corresponds essentially to the circumference of the openings. 30 The rat
trap is automated ifiigrie thesshikestBalbnsbots bibdirechaindaitih dibwn dypermnsHeintgeEggautomatics.
An embodiment of automatics will be 8 explained in further detail with reference to Figures 2 and
3. To supply energy to this firing and withdrawal mechanism, the rat trap is provided with an energy
supply 5, such as eg a power supply in the form of a battery as shown at the top of the drawing.

However, the poweTiguey 2stheomatchins SasdwsalspRioeg tiemahisaraimat il egitg.detect the
presence of an anigag| Wihinihg m;&mw&g‘s! ggt@ggg 4 usually provided with an electronic

sensor (not shown Th|5£ensor may eg be an Infrare sor or ‘other movement sensor, but of

10course nothing ProvERes §t @V‘?@ﬁ@@@% BRifbrdmer olbngst imy

Figure 4 shows an embodiment of the trap mounted in a sewer shaff;
10

Figure 5 shows a tool for mounting a rat trap in a ':sawer'pipe.

Reference being initially made to Figure 1, an embodiment of the invention
will be explained in further detall. The rat frap 1 comprises an automatic
| 18 mechanism (not shown in Figure 1) which is capable of both fiting the spikes
3 and pulling them back in order to thereby release a spiked rat. This

mechanism will be described in further detail in the following with reference to
Figurss 2 and 3.

20 . Figure 2 shows a rat trap 1. The rat trap comprises a plate 2 with a first side
and a second side and having a number of through-going openings from the
first side fo the second side. The rat trap is provided with a number of spikes
3 that are secured to an anchoring plates 4. This anchoring plats is arrangad
on the first side - heing in the depicted Figure the fop face — of the plate. The

25 spikes 3 are adapted to the openings in this plate 2 o the effect that the
spikes are adapted not only to slide through the plate, rather spikes and
cpetings are alse adapted such that the circumference of the spikes
corresponds essentially to the circumference of the openings.

30 The rat trap is automated in that the spikes 3 can both be fired and withdrawn
by means of interior automatics. An embodiment of such automatics will be
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even rely entirely on mechanics. If the sensor is based on infra-red measurement, one would usually
arrange the sensor to measure approximately centrally of the face area within which 15 the spikes hit.
However, the sensor of the detector may also be based on other measurement methods that are
capable of detecting the presence of a rat within a zone where the spikes are assumed to be able to
kill the rat, be it eg by means of sound or movement, but, as mentioned, the sensor may also rely on
mechanics. 20 The trap according to the present invention also comprises a light sensor (not shown)
being in communication with the firing mechanism such that the firing mechanism or the electronic
sensor is interrupted when light occurs that is above a given intensity. By providing the trap with

means for switching off the, 25 firing mechanism when a light intensity above a given leve| occurs, it is
possible to preventgggci:%} é:"ﬁts"?jlf'é‘%@%g%%ﬁ%‘ﬁ’@éJ@%{ﬁ{}&%&?% PHESRG iBhE JrOrRHRB) localised
work illumination, is&ieigninpchys ddogimaapigitravgiooecheniehorine astificigl iweriovidedivation at the
botiom of a shalt. SHEEAUbY aeHuR] salehsseans mAKLAIMERaI RAdRRI e he,guch thal
30they switch off the trap merely i a§ eﬁ)ose well cover is opened in daylight. 9 In the shown trap
1 the firing mecharﬁ%ﬁ“’i@ %Sﬁaﬁapoﬂ a&%ﬁ) Y RBCh SR RIWE I ER SR rNed e
anchoring platé 4 avities stopcmeaysi2diraithedienun mechanism the anchoring plate 4 is thus

movable. 5 Springs 20 are selected to have so much spring power that the spikes 3 are.moved at such

speed and inertia through the openings in the plate that a rat is killed by the spikes when the firing
mechanism is releégé?f. er fo detect the presence of an animal within thé reach of the spikes,

the rat trap is ususlly provided with an electronic sensar (hot shown). This

sensor may eg be an infrared sensor or other movement sensor, but of
10 course nothing prevents other sensors from being used. The sensor may

even rely enfirely on mechanics. '

I the sensor Is based on infra-red measuremant, ane would usually arange
the sensor to measure approximately centrally of the face area within which
16 the splkes hit. However, the sensor of the detecior may also be based on
other measurement methods that are capable of detecting the presence of a
rat within & zone where the spikes are assumed o be able fo kill the rat, be i
&g by means of sound or movement, hut, as mentioned, the sansor may also
rely on mechanics. |
20
The trap according to the present invention alse comprises a light sensor {not
shown) being in communicetion with the firing mechanism such that the firing
mechanism or the electronic sensor is interrupted when light occurs that is
above a given intensity. By providing the trap with means for switching off the
25  firing mechanism when a fight intensity above a given level ocours, # is
possible to prevent accidents due fo egg erronsous activation of the trap in
case of ordinary localised work Hlumination, including e.g. also in daylight at
ground level or in artificial work illumination at the botfom of a shaft. Such
light-activated safely means may of course aiso be adapted to be such that
30 they switch off the trap merely if a superposed well cover is opened in
daylight.
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10 The rat trap 1 is provided with a withdrawal mechanism which, after a given period of time,
withdraws the spikes 3 through the openings in the plate 2. Thereby a (dead) rat spiked on the
underside of the plate 2 is released, the plate 2 thus serving as stop means. 15 The firing mechanism
and withdrawal mechanism as such are, in the example shown, based on la an electronic mechanism
which is able to control and move the requisite mechanical parts of the trap and the functioning as
such will be explained in further detail in the following in the context of Figure 3. 20 Figure 3
schematically shows an embodiment of a firing and withdrawal mechanism which will be explained in
further detail in the following. When the trap 1 is to be used, it is turned on by means of a not shown
switch, following which a motor 30 starts to rotate an associated thread spindle 31 to the effect 25 that
a nut 32 mounted thereon starts to move upwards (in the Figure). Of course, the nut is joumalled in
such a manner thatritthe et toaatd #iehfiieospatisrdsrd, infthededbot mepringhowehehtse invention,

this is accomplisheshhyRaans SO RGBSRt RESHRMAFRIRIAR 27dhe Buloyhile.simutaneously they

allow an upwardly gr downwardly oriented movement of the nut from a 30lower starting position (such
as eg a position wHEhIAWYARFIRNETHER AT A %é‘%&‘%ﬁb‘?ﬁﬁ iFigure 1). Since the thread

spindle is jounfalled 10 in an opening (a hole) in the anchoring plate 4 with sufficiently large fit for the

anchoring plate 2 ta slide.effpriesshicrpand daunthe spindienyBowkineaiaie ¢Remiag gto contact -

with the thread of the spindle, the rotation of the spIndIe does not in itself influence the anchoring plate,

but since, however ™SR R EHS) ORGSR RPBREGH i he'#R 87 Sffdle, the
anchoring plate 4 igspuilktibhytiveargdled erméndirafiinis niedisaieraie hegagaplate 4 moves upwards, the
springs 20 are compressed and the compression goes on until the anchoring plate 4 has assumed a
predetermined position, where experience has shown that the springs have absorbed enough energy

for them to thtGst tH'& ARt RrBmRyirakt Wike wiltrvrhiier eRemsbE e iGiHPEh of the
spikes is killed. !rpﬁnisdooﬁﬂi.ﬁa,tmmm@ mmmmmemmmgbmmmpmwn)
15releasable lockingmechanizm. anchi S PO iR RREIONGL A\ HRiteleased, the

plate 2 thus serving as siop means,

15  The fiiing mechanism and withdrawal mechanism as such are, in the
oxampie shown, based on ia an electronic machanism which is able o
confrol and move the requisite mechanical parts of the trap and the
functioning as such will be explained in further detail in the following in the
context of Figure 3,

20
Figure 3 schematically shows an embodiment of a firing and withdrawal
machanism which will be explained in further detait in the following. When the
trap 1 is fo be used, It is turned on by means of a not shown switch, following
which 2 motor 30 starts to rolate an associated thread spindle 31 to the effect

25  that a nut 32 mounted {hereon starts to move upwards {(in the Figure). Of
course, the nut is journalled in such a manner that it does not rutate with the
spindle and, in the embodimant shown of the Invention, this is accomplished
by means of two arms that prevant a rotation of the nut, while simultaneously
they allow an upwardly or downwardly oriented movement of the nut from a

30 lower starting position (such as eg a posifion which is slightly lower than the
position of the nul shown In Figure 1), Since the thread spindle is journalled
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of the trap also stops rotation of the spindle. Now, the control unit starts a counter-rotation of the
spindle, which means that only the nut is moved downwards, the anchoring plate still being locked. 20
The downwards movement of the nut continues unit the nut has again essentially reached its lower
starting position, following which the rotation is discontinued. 25Now, the trap is ready for firing and
when that takes place (due to eg the presence of a rat) the releasable locking mechanism releases the
anchoring plate 4 which is then, at great speed, moved downwards until it hits a stop being, in the
example shown, in the form of a plate 33. 300n their y¢gy, the spikes have, with great speed and much
force, exited on the other side of the plate 2 and are hence capable of killing a rat within their reach

(on the underside of thiﬁglate 2':)(&I£’ ?rg_er to be able to vary the inertia of this system and hence
optimise the trap tH: PIARSUFERAIRGTGHE GRS dimEh S WidRpbdamaidipribanting and
dismounting of wegthelimgepitde|Rthe Saje isfiriatadying sawepipahthadedd witivillkamwentually be

fushed away by thaaietoAlRE e J5aRa SRR IRATRIERIACIS, IByuinspae

mechanism may, of course, also be made In other ways, It may be constltutedlgo%eg an

electromagnetic mEdAdRAReE NS Kstss'h inlisnsr bieatesmionpe siigu il docmd WiRwawal
mechanism atbundha salgaaldstusgidssidteteianenmgplisheapeniguiskns eakadismmmns this is why the
same mechanism Qﬂ%@ﬁ‘?g%?falﬂéﬁqsf%ﬁé@ &i%ﬁ%gq&% IJ\&?HI@ leo be a pneumatic or a

. | : .

hydraulic mechanism. By configuring the withdrawal mechanism arour'yd such air-and/or liquid-based
mechanisms, it is also possible to accomplish very quick

As the anchoring plate 4 moves upwards, the springs 20 are compressed

and the compression goes on untll the anchoring plate 4 has assumed a

10 predetermined position, where experience has shown that the springs have

~ absorbed enough enargy for them to thrust the spikes out through the plats 2
with s0 much force that a rat within reach of the spikes is killad.

in this position the anchoring plate is subsequently locked by a (not shown)
18  releasable locking mechanism and, in this paosition, the electronic control unit
of the trap also stops rotation of the spindle.

Now, the control unit starts a counter-rotation of the spindie, which means

that only the nut Is moved downwards, the anchoring plate still being locked.
20 : _
| The downwards movement of the nut continues unit the nut has again

essentially reached its lower starting position, following which the rotation is
discontinued, |

25 Now, the trap is ready for firing and when that takes place (due to ag.the
presence of a raf) the releasable locking mechanism releases the anchoring
plate 4 which is then, at great speed, moved downwards until it hits a stop
being, in the example shown, in the form of a plate 33,

30 On their way, the apikes have, with great speed and much force, extted on
the other side of the plate 2 and are hence capable of killing a rat within their
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15and reliable mechanisms that can also be used for firing the spikes, too. Figure 4 shows a trap
according to the present invention comprising a trap housing 1 which is arranged at the bottom of a
sewer shaft 50. The trap 1 is mounted on a mounting member 40 which in the shown embodiment is a
20 flexible semi-cylindrical tubular member 40 that resiliently engages a sewer pipe 41 but the
mounting member could also be in form of e.g., semi-cylindrical tubular member being provided with
expanding means such that it is capable of engaging the inner side of a pipe. The resilient member 40
may be made out of steel but other materials may be 111.§ed such as e.g. plastic. 25 In its unstressed
state, the resilient tubular member 40 has an outer radius which slightly exceeds the inner radius of
the sewer pipe 41. Thereby the trap is easily fastened therein merely by a trap fitter compressing the

tubular member 46%8<UEH doraeesikariing mateBuir aideite bacbliooayifeinstinto the
sewer pipe 41. Thes this fisietdnsenis theritd Wptimiemies At eiseve!l Ripestdimnddess go of I,

following which th | 40 resiliently, engages.the inside of the sewer pipe 41. Even
“though the memb r%%gécn gegé’%%s eﬁmégﬁﬁé%%% ot%t %qﬁgevsﬁpgn nﬁ“&eﬂ%‘%oﬁﬂ%@%ﬂﬁ%ﬁs{’ Timown to
the skilled person WaigiHeslRBansuck ddsetipmie hilvndjrerpariufioriteetioe. dusndingtiitive

purposes, thestrapassitowly bwithsisl sRike L9 ubebHai-course this is usually not the case unless the
trap is to be serviced or the like. '

Albeit the trap is shown with a spring mechanism, the withdrawal machanism
may, of course, also be made in other ways, It may be constituted of eg an
electromagnetic mechanism, such as eg a solenoid or a coll. By configuring
10 the withdrawal mechanism around a solencid it is possible to accomplish a
very quick mechanism and this is why the same mechanism can also be
used for firing the spikes, too. It could also be a prneumatic or a hydraulic
mechanism. By configuring the withdrawal mechanism around such air-
andfor liquid-based mechanisms, it is also possible to accomplish very quick
18  and reliable mechanisms that can also be used for firing the spikes, too.

Figure 4 shows a trap according to the present invention comprising a trap
housing 1 which is arranged at the bottom of a sewer shaft 50, The frap 1 is
mounted on & mourding member 40 which in the shown embodiment is a

20  Texible semicyiindrical tubular member 40 that resiliently engages a sewer
pipe 41 but the mounting member could also be in form of e.g., semi
eylindrical tubular i‘nembar_ being provided with expanding means such that it
is capable of engaging the inner side of & pipe. The resilient member 40 may
be made out of sleel but other materlals may be used such as e.g. plastic.

25
In its unsfressed state, the resilient tubular member 40 has an outer radius
which slightly exceeds the inner radius of the sewer pipe 41. Thereby the trap
is easily fastened therein merely by a trap filter compressing the tubular
member 40 to such suitable extent that the iubular member 40 can be

30  inseried into the sewer pipe 41. Than the fitter Inseris the tubular member 40
into the sewer pipe 41 and lets go of i, following which the tubular member
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Fig. 4 also shows a separate battery housing (80) being part of the trap but separate from the trap
housing 1 and in this embodiment the battery housing 10 is containing a battery (not shown), and the
electronic control system (not shown) for the trap. An electric wiring is arranged in order to provide
power from the battery to the trap housing 1, and also for connecting the various sensors and other
equipment present in the trap housing 1 to the electronic control system. The battery housing 80
furthermore provides a keyboard 82 15 for programming the electronic control system as well as a
display 83 for displaying information regarding the stayss of the trap. This information could e.g. be an
indication showing the number of rats killed and/or battery charge. The battery housing 80 is placed in
a bracket 84 mounted in the ypper part og the well, so that exchange of battery as well as monitoring of
the trap is easily Zéicé%%g?ﬂﬂyv\ﬁﬂﬁ%% MR B SErHh Vi S uRiph dlsifryen SbpuehdBattery
housing as well astsrdehddinmemissofibasha sepmmtenbdttenyhofisiagflizrgoesiesidn dissdocument
will also be applic ' rakhavi for ki'u' rats, and_whether or not
having 25 light Seiﬁ%ﬁ%ﬁ%@%@?ﬁﬁ% p%%%ﬁﬁ%%ﬁgﬁegﬁil e%ér?grc?yvoal\%{d %‘g'sily
recognize that the %ﬂ%%i@%@ SPRABENDFIREVRTy BU BRI RemOREsiRG Aamiefivied and e.g. a
separate contfol sysiinthsvepildhalsat e bbfainerintridaiantaiiphtaps isgenaidlss1B & ygpermore the
battery housing alsg ﬁpgéogggﬁgdlggm]?q&épr t35 being connected to the electronic control system for
deactivating the trap e.g, when the well cover is removed from the sewer shaft. 5 Figure 5 shows a tool
for mounting a trap in a sewer shaft and the functionality of it will be explained in further detail in the

following. The tool Eignsistsofstworpadsepahiiodatnay AOLaNG AP IR - drgreaves the figure
e S RS R AR R e I B e e o
5. 10 iz containing a battery {not shown), and the electronic control system (not
| shown) for the trap. An electric wiring is arranged in order to provide power
from the battery to the trap housing 1, and aiso for qonnecﬁng the various
sensors and other squipment present in the frap housing 1 fo the electronic
control system. The battery housing 80 furthermore provides a kevboard 82
1§  for programming the electronic confrol system as well as a display 83 for
displaying information regarding the status of the frap. This information could
&.g. be an indication shawing the number of rats killed and/or battery charge.
The battery housing 80 is placed in a bracket 84 mounted in the upper part of
the well, g0 that exchange of battery as well as monitoring of the trap is easily

20 accessible without the need of removing the trap housing.

A saparate baftery housing as well as the embodiments of such a separate
battery housing suggested in this document will also be applicable to traps in
general having powerad means for killing rats, and whether or not having

25 light sensors as disclosed by the present invention. The skilled person would
easily recognize that the advantages provided by having a separate battery
housing as mentioned and e.g. a separate contral system, would also be
obtained in relation to rat fraps in general.
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The handle part Is provided with a mounting pin 61, being in the shown embodiment divided into three
pieces 52, 63, 54, where only the middlemost part 63 is provided with thread. The mounting pin is
adapted to the stop plate 15 70 in such a manner that the thread mates with corresponding thread in
the stop plate, and the thread-less part of the mounting pin 64 which is situated after the thread 63 is
adapted to the thickness of the stop plate to the effect that the mounting pin 62, 03, 64 can be turned
so far into the stop plate 70 that the thread 63 on the mounting pin 51 does not engage with the thread
of 20 the stop plate. Like the stop plate, the resilient tuzular member 40 is provided with a thread
mating with the thread on the mounting pin 60. That thread can be constituted (as shown in the Figure)
of a nut 65, but of course the thread can be made in a variety of other ways. 25 When the tool is to be

used, one starts oUt B ATERRAAGIRAUBY JIAHsE GHEh SRTBRRER” PifBt SROSULRR RNy turning it

so far that the threadsraxsanbitotigelevemgagententsydien drelemaitatinghbahrapd §3whdhe mounting

pin Into the nut on ﬁpg\yépgﬁgﬁﬁjm&%ﬁg@@%i‘{ﬂéeggﬂgiest}qmIar member 40 is pulled into the convex
u

portion of the stop plate. During this process the 30 tubular member 40 is deformed (compressed).
. The fitter continues this deformation until the tubular member 40 can be pressed into the sewer pipe

14 where the tap iSigadae fnahintesl dbehdam)niallstiMgnoawirsh theditteveeplshefithenttaphsimply by
turning the mounting. pip, OO 3NORHF ML Bl YHR RS IURRL ERIRSH Qe following. The tool |
consists of two parts: 2 handle part 60 and a stop plate 70. Morecver, the
figure also shows & resilient tubular member 40. As explained above, the trap
will usually be arranged on the tubular member (40}, but for the saks of
10 clarity this is not the case in the depiction shown in Figure 5.

The handle part is provided with a mounting pin 61, being in the shown
embodiment divided into three pleces 862, 63, 64, where only the middiemost
part 83 Is provided with thread. The mounting pin is adapted to the stop plate
15 70 in such a manner that the thread mates with corresponding thread in the
étop plaie, and the thread-less part of the mounting pin 64 which is situated
after the thread 63 is adapted to the thickness of the stop plate to the effect
that the mounting pin 62, 63, 64 can be tumed so far into the stop plate 70
that the thread 63 on the mounting pin 61 does not engage with the thread of
20  the stop plate. Like the stop plate, the resifient tubular member 40 is provided
with a thread mating with the thread on the mounting pin 80. That thread can
_be constituted (as shbwn in the Figure) of a nut 65, but of course the thread
can be made in a varisty of other ways,

25  When the tool is io be used, one staris out by mounting the stop plate 70 on
the mounting pin 61 and subsequently turning it so far that the threads are no
longer in engagement. Then one may turm the thread 63 of the mounting pin
into the nut on the tubular slement 40 and thereby the tubular mermber 40 is
pulied into the convex porlion of the stop plate. During this process the

30  tubular member 40 is deformed (compraessed).: The fitter continues this
deformation until the tubular member 40 can be pressed into the sewer pipe
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Even though the stop plate 70 can be secured to the mounting pin in many ways, eg by means of a
known split pin system (arranged on the top face of the thread portion 63 or a corresponding place) the
embodiment as shown in Figure 5 is associated with the advantage that several sizes of stop plates
(different diameters/curvatures) can be mounted on the same mounting pin 10 61. Thereby the fitter
needs only one handle part which can then be used for several different (different
diameters/curvatures) stop plates which he selects in response to the size of tubular element 49 (fitted
with trap) to be mounted in a sewer. 15 Albeit the trapqyas explained in a scenario where the trap is
mounted in a sewer pipe the trap may, of course, also be used elsewhere. Of course, it can also be
used to kill other animals than rats. The;@ectromc sensor as such is in the above examples, described

as a single sensor MBI &5r N dE &7 AP aRIRNEIFHal Ut 800NLY, SRIPWEEHENTEIBR ¢ hasis of
several detections ¢2fisys thastegp ddtaaiidrystofing vitwe emt bt mmmwgmmmmcumy of
the trap can, of cou éﬂggp\g@d by making the firing depend on one or more detection
criteria being complie gguaﬂgﬁﬁor to the trap being fired (such as eg that both movement and heat must
be detected). Electronic/optical sensors for accurate detection of acceleration can also be 25used for

detecting sign§ of Ifganithirifite tadistapbibe Stikes Aecerclingitooie embotihgeait thadahgrap

comprises electro% %ere & %ﬁ”a?ﬁ;-l&%g ﬁlbé’ n?g a{?‘%%r anqlq % F|<f cgfas ega

mobile telephone ne e rat trap ca nltor V|sua eg the Internet,

and therefore it is éﬁ%%%fﬂ?@@ﬁé@o?ﬁﬁ&?%%%‘@cﬂ@?@f% %’Bﬁ%ﬁtﬁﬂb@sﬁhﬁé’ﬂ‘rﬁb or the
technical functionajitypktBeidrapseaibiod dignswlingibatiige ﬂ@d@%m@mt%ﬁmmwm@@f the

functionality of the fr, é@g LA &Lﬁ?&%&%&&% Ea%'ﬂg%ﬁt?ﬁpeec[ SHAL ?1¥§ meunH n%;%%‘/e

electronlcally 5Th elng a selr-emptying eV|ce and hence less maln enance-i
&1. Theraby the fitter needs only one handle part which can then be used for

several different (diferent diameters/ourvatures) stop plates which he selects
in response 1o the size of tubular element 48 (fitted with frap) to be mounted
in a sewar.

16  Albeit the trap was explained in a scanario where the trap is mounted in a
sawer pipe the trap may, of course, also be used elsewhers. Of course, | can
also be used to kil other animals than rats. The electronic sensor as such ig,
in the above examples, described as a single sensor, but the presence of an
ariimal may, of course, also be detectsd on the basis of several detections,

26 such as eg detections of movement, light and/or heat. The hitting accuracy of
the trap can, of course, also be increased by making the firing depend on one
or more detection criteria heing complied with prior to the irap being fired
(such as eg that both movement and heat must be detected).
Electronic/optical sensors for accurate detection of acceleration can also be

25 used for detecting signs of life within the radius of the spikes.

According to one embodiment the rat trap comprises eleciranic means for
transfetring images or other parameters to a network, such as eg a mobile
telephone network. Thereby the rat trap can be remote-monitored visually via
30  egthe imernet, and therefore it is also possible to perform a visual inspection
of the surroundings of the frap or the technical functionality of the trap eg by
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than other traps, the trap may advantageously also be equipped with means for other monitoring
tasks. For instance, the trap may be equipped with one or more means for tasks such as monitoring
and continuously recording the water level, flow rate, flow, water quality/pollution, PH value or
temperature. 10 The trap may be provided with a data storage consisting of eg reference values to the
effect that it is able to perform a comparison of measured data there with and, based on this, provide
an alarm if a value for one or more of the measured parameters falls outside the allowable reference
values. The alarm as such may take place eg by meang of sound, light or radio signals, 15 eg through
the mobile telephone net. If the trap is used for carrying out monitoring tasks such as eg analyses of
“the water quality in_the well, the results can be stored ele tronicag or be transferred by means of eg
wireless technolog?/???jl}‘[ngfi@&ﬁé@?ﬁé?e'&rﬁgt%g eé?sﬁ%ﬁﬁaﬁgf‘é ¥Ba O RRR H AR %Preceiver by
means of other comadntivhabtéstnigiie shehrasfegrwites; 26fibre lopties cedjes enthe dikeegl6 Claims
1. Arattrap comprgga%ﬁi@@wpr supply; killing means for killing a rat; a first sensor adapted to detect
the presence of a rat in the space within the reach of the killing means; a control means capable of
receiving a signal from the first sensor, and being adapted for activating the killing means to kill the rat
when 10the pfeserite dfzgh &ty s detéetadibydhiosersang asragtreaticanesiaisintadspted for

releasing the deackfahliaHy 2 fR! I nSHARY SUREHIERLI @ BoRJUHBLCRMRHagRA second
sensorior - for other monitoring tasks. For instance, the trap may be equipped with one
ar mare means for tasks such as monitoring and continuously recording the
water level, flow rate, flow, water quality/poliution, PH value or temperature.
16 The frap may be provided wiﬂj a data storage consisting of eg reference
values to the éﬁect that it is able to perform a comparison of measured data
thers with and, based on this, provide an alarm if a value for one or more of |
the measured parameters falls ouiside the allowable reference values. The
alarm as such may take place eg by means of sound, light or radio signals,
15 eg through the mobile telephone net. if the frap is used for carrying oul
monitoring tasks such as ey analyses of the water qualily in the well, the
- results can ba stored elecironically or be transferred by means of eg wirsless
technology, but of course the results can also be transferred from the rat trap
fo a receiver by means of other conventional teﬁhnique such as eg wires,
20  fibre optics cables or the like. |
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detecting light, and where the control means is capable of receiving a 15 signal from the second
sensor and being adapted for deactivating the killing means or the first sensor at least for a period of
time after the detection of light by the second sensor, 2. A rat trap according to claim 1,
characterised in that the first sensor is 20adapted for sensing infrared light. 3. A rat trap according to
one of the claims 1 or 2, characterised in that the second sensor is adapted for sensing visible light.
254. A rat trap according to one of the claims 1, 2 or 3, characterised in that the control means is
adapted for deactivating the killing means when the sggond sensor senses light above a given
intensity, 5. A rat trap according to one of the claims 1, 2 or 3, characterised in 30that the control
means is adapted for. deactivating the killing means when the second sensor senses that the ambient
light intensity incregse%—@-‘ﬁ' , 6. A rat trap according to one or more of the preceding claims,
characterised in that the killing means is contained in a trap housing, and that the power supply is a
battery contained iq_qqq%tgr% I&BHﬁJHQnB being separate from the trap housing, and that electric wiring
is arranged between the battery housing and the trap housing for conducting power from the battery to
the trap housing. « 78 RIYEEEPEEording to claim 6, characterised in that the second 10sensor is

mounted in the trap hausigng means for kiliing a rat:
o a first sensor ad'ap’ced o detect the presence of a rat in the space
within the reach of the killing means;
+ a control means capable of rgceiving a signal from the first sensor,
and being adapied for activating the killing means to kil the rat when
10 the presence of the rat is detected by the sensor;
» an automatic mechanism adapted for releasing the dead rat from the
raf trap,
characterised in that the rat trap further compriées a second sensor for
detecting light. and where the confrol means is capable of recsiving a
18 signal from the second sensor and being adapted for deactivating the
killing means or the first sensor at least fcaf a period of time afler the
detection of light by the second sahsar. '

2. A rat trap according to claim 1, characterised in that the first sensor is
20 adapted for sensing infrared light.

3. A rat trap according to one of the claims 1 or 2, characterised in that
the second sensor Is adapted for sensing visible light.

25 4. A rat trap according to one of the claims 1, 2 or 3, charactetised in
that the contfrol means is 'adapted for deactivating the killing means when
the second sensor senses light above a given intensity. |

5. A rat rap according to one of the claims 1, 2 or 3, characterised in

30 that the control means is adapted for deactivating the killing means whan
the second sensor senses that the ambient fight intensity increases,
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8. A rat trap according to claim 5, characterised in that a third sensor is mounted in the battery housing
for detecting light, and in that the control means is capable of receiving a signal from the third sensor,
and for 15deactivating the killing means or the first sensor for a period of time after the detection of
light by the third sensor, 9. A rat trap according to one or more of the claims 6, 7 or 8, characterised
in that the control means is contained in the battery 20housing. 10. A rat trap according to claim 9,
characterised In that the rat trap comprises electronic means for wireless transfer of operational
parameters to a receiver unit at eg ground level. 25 147 Method of installing a rat trap according to one
or more of the preceding claims, characterised in that the trap housing is placed in a sewer shaft right
In front of a sewer pipe entrance. :

8. A rat trap according to one or more of the preceding claims,
characterised in that the killing means is contained in a trap housing,
and that the power supply is & battery contained in a battery housing

5 being separate fram the trap housing, and that electric wiring is arranged
between the baltery housing and the frap housing for condd'cting power
from the battery 1o the trap housing.

7. A rat trap according fo dlaim 6, characterised in that the second
10 sensor is mounfed in the trap housing.

8. A rat frap aceording to claim &, characterisad in that a third sensor is
mounted in the battery housing for detecting light, and in that the conirol
means Is capable of receiving a signéi from the third sensor, and for

15 . deactivating the killing means or the first sensor for a period of time after
the detection of light by the third sensor.

9. A rat trap according to one or tmore of the claims 6, 7 or 8,

characterised in that the control means is contained in the battery
20 housing. '

10. A rat trap according to claim 9, characterised in that the rat {rap
comprises electronic means for wireless ftransfer of operational
parameters to a receiver unit at &g ground level.

25
11. Methed of instaling a rat trap according fo one or more of the
preceding claims, characlerised in that the trap housing is placed in a .
sewer shaft right in front of a sewer pipe entrance.
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