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APPLICATOR FOR ANIMAL IDENTIFICATION TAGS

Field of the invention

The present invention relates to an applicator for animal

identification tags.

Background of the invention

It is well known in the field of animal identification to
provide an identification tag, typically attached to the
animal’s ear. Such tags may comprise two parts (such as a
male and female part) which interlock with one part passing
through the animal’s ear. Alternatively a tag may be formed
with a flexible connection between the two interlocking parts,
i.e. as a single unit.

In order to attach tags to an animal, an applicator is
used which typically drives a spiked male part of the tag
through the animal’s ear to engage with a female part of the
tag on the other side to securely affix the tag to the animal.

Many applicators used to apply tags to animals only
accept one tag and must be re-locaded after each tag is applied
to the animal. This 1s time consuming and can be intricate or
awkward to perform and may result in loss of tags if they are
dropped while the user is trying to load a new tag into the
applicator.

Some applicators are known which feed strips of
interconnected tags into the applicator and incorporate a
reloading mechanism to feed tags sequentially to the
applicator jaws to be applied to an animal. Such applicators
typically include a cutting device to sever the front tag from
the strip of tags before it is applied to an animal. Such
applicators have had some success but are limited by the
strips of tags that are supplied for application. The user

has no choice about the tag sequence and, if a different type
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of tag is desired, the whole strip must be changed. These
applicators are also mechanically quite complex because a
severing device must be provided and timed to cut the front
tag from a strip of tags before application to an animal.

In some situations, it is desirable to apply a plurality
of different tags to the same animal. For example, it may be
desirable to apply a tag comprising an electronic
identification device and a separate tag allowing visual
identification. Both types of tags are known in the art. For
example, electronic identification tags are described in EP
1530417.

It is common in livestock farming to tag different groups
of animals with visually distinct tags so that they can be
easily separated or sorted (a process known as “drafting”) by
visually identifying the group to which the animal belongs
(based on its tag) and sorting it accordingly.

In some countries or regions, there may be restrictions
(e.g. legislative restrictions) on the exact nature (e.g.
colour, shape, size, markings etc.) of particular tags,
especially electronic identification tags. For example
electronic identification tags may be required to have a
particular colour. Such uniformity of identification tags
makes it difficult to visually identify different animals or
groups of animals and hence to visually sort animals into
groups or sub-groups. To overcome such difficulty, it is
known to attach a second identification tag which has few or
no restrictions on its nature and hence can be visually
distinct according to the particular group or sub-group of the
animal. This allows electronic identification (using the
electronic tag with restrictions on its particular form) and
also easy visual identification to allow manual sorting of
livestock according to visually distinct identification tags.

The application of two different tags to the same animal
is not straightforward with some existing applicator devices.

In the case of the single-tag applicator, the tags must be
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individually loaded into the applicator and the user must
select a first type of tag (e.g. an electronic tag) followed
by a second type of tag (e.g. a visual identification tag) and
apply each separately. In the case of the applicator which is
loaded with a strip of tags, either the strip of tags must be
changed between applying the first tag (e.g. an electronic
tag) and the second tag (e.g. a visual identification tag), or
two different applicators must be used, one locaded with the
first type of tag (e.g. electronic tags) and the other with
the second type of tag (e.g. visual identification tags).

None of these situations is satisfactory in terms of
efficiency or ease of use.

W02011/007150, which is a previous application by the
present applicant, the disclosure of which is incorporated
herein by reference, discloses an alternative applicator
system that addresses many of these problems. The applicator
system disclosed in W02011/007150 comprises an applicator and
a removable magazine that is, or can be, loaded with
individual identification tags. The magazine has an elongate
channel for holding identification tags, each comprising a
male and female engagement portion. The elongate channel
terminates in a front opening of the magazine through which
the identification tags can be dispensed. The magazine can be
removably connected to the applicator via a magazine receiver
apparatus of the applicator so that the front opening of the
magazine is positioned adjacent a set of jaws of the
applicator. The jaws are configured, upon actuation by
squeezing of a trigger handle, to engage the male and female
portions of a tag received from the front opening of the
magazine through the ear of an animal placed between the jaws.

When the magazine is attached to the applicator body, the
identification tags in the elongate channel of the magazine
are ﬁrged towards the front opening of the magazine by a
spring-loaded follower piston of the applicator that is

received in the elongate channel of the magazine and that
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pushes the identification tags along the elongate channel
towards the front opening. The identification tags, which are
biased towards the set of jaws, are prevented from advancing
from the magazine into the jaws by a stop pin. This stop pin
is temporarily retracted following actuation of the set of
jaws by squeezing of the trigger to enable a single
identification tag to advance into the jaws ready for
application upon a further actuation of the set of Jjaws.

Thus, individual identification tags are sequentially supplied
from the magazine to the set of jaws.

The applicator system disclosed in W02011/007150 has an
advantage that the tag magazine can be pre-loaded with any
sequence of different types of discrete identification tag,
for example alternating between an electronic type of
identification tag and a non-electronic visual type of
identification tag. Thus, the applicator system can be used
to quickly and efficiently apply different types of
identification tags to animals without requiring changing of
the tag magazine or loading of individual tags into the

apparatus.

Summary of the invention

The present inventors have realised that improvements can
be made to the applicator system disclosed in W02011/007150.
In particular, the present inventors have realised that the
ease of use and/or efficiency of use of the applicator system
disclosed in W02011/007150C can be improved by motorising one
or more parts of the applicator system, so that minimal effort
is required from an operator of the applicator system to apply
animal identification tags to animals.

At its most general, the present invention relates to an
applicator for animal identification tags in which dispensing
of individual identification tags from the magazine to the

jaws 1s achieved by: a motorised dispenser that is actuated to
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dispense identification tags from the magazine to the jaws of
the actuator; a sensor for sensing information indicative that
an identification tag has been successfully dispensed from the
magazine to the jaws of the applicator; and a controller for
stopping operation of the motorised dispenser when it is
determined that an identification tag has been successfully
dispensed from the magazine to the jaws of the actuator.

According to an aspect of the present invention there is
provided an applicator for animal identification tags
comprising:

a tag magazine receiver configured to receive a tag
magazine, the tag magazine comprising a reservoir for holding
a plurality of discrete animal identification tags, each
comprising a male and female engagement portion, and an
opening, wherein the identification tags are displaceable
along the reservolr to be sequentially dispensed through the
opening;

a pair of jaws arranged to receive an identification tag
dispensed from the opening of a received tag magazine, wherein
the pair of jaws are operable to engage the male and female
portions of the identification tag through the ear of an
animal placed between the Jjaws;

a motorised tag dispenser operable to displace the
identification tags along the reservoir of a received tag
magazine to sequentially dispense the identification tags
through the opening of the received tag magazine;

a sensor for sensing information indicative that an
identification tag has been dispensed through the opening of
the received tag magazine and received by the pair of jaws;
and

a controller configured to stop operation of the
motorised tag dispenser based on an output of the sensor.

According to the present invention, the motorised tag
dispenser can be operated to displace the identification tags

along the reservoir of the received tag magazine sc that an
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identification tag is dispensed from the opening of the
received tag magazine and received by the pair of jaws. The
successful dispensing of the identification tag from the
magazine to the palr of jaws can be determined based on the
information sensed by the sensor. Operation of the motorised
tag dispenser can then be stopped by the controller based on
an output of the sensor, so that the motorised tag dispenser
is stopped from attempting to further displace the
identification tags when an identification tag has been
successfully supplied to the pair of jaws.

Thus, with the present invention the pair of jaws can be
reliably, efficiently and automatically supplied with an
individual identification tag in preparation for each
actuation of the pair of jaws. Thus, the ease of use and
efficiency of use of the applicator in applying identification
tags to multiple animals is improved.

The present invention according to the first aspect may
have any one, or, to the extent that they are compatible, any
combination of the following optional features.

The controller may be part of the motorised tag
dispenser. Alternatively, the controller may be part of the
sensor, or a separate part of the applicator.

The reserveir of the magazine may be an elongate channel.
The magazine may comprise an elongate member having an
elongate channel in which the identification tags are
received. One end of the elongate channel may terminate in
the opening, which may be at a front end of the magazine, so
that identification tags can be dispensed through the cpening
by displacing them along the channel through the opening.
Such a channel may be about the width of a single
identification tag and is typically not wide enough for two
identification tags to be arranged side by side. This results
in the identification tags being arranged in a single file in
the reservoir. The channel may be substantially straight, or

alternatively the channel may be curved. However, if the



10

15

20

25

30

35

WO 2016/128332 PCT/EP2016/052576

channel has too great a curvature, the tags may not feed
smoothly aleng it causing a failure in the supply of tags to
the dispensing opening.

Information indicative that an identification tag has
been dispensed through the opening of the received tag
magazine and received by the pair of jaws may mean any
information that makes it possible to determine or identify
that an identification tag has been dispensed through the
opening of the received tag magazine and received by the pair
of jaws.

The pair of jaws may define a tag dispensing opening into
which an ear of an animal can be inserted. The jaws may be
actuated by the user actuating a trigger, for example a
handle, foot pedal or button, which, when actuated, causes a
tag which is situated in the dispensing opening to be
connected across the dispensing opening, e.g. by causing a
male part of the tag to be driven across the opening to engage
with a female part on the opposite side. When an animal’s ear
is inserted in the dispensing opening, this dispensing motion
securely affixes the tag to the animal, e.g. by driving a
spiked male portion of the tag through the ear and engaging it
with a female portion of the tag on the other side of the ear.

The controller may comprise an electronic circuit board
in the applicator. The controller may comprise a processor.
For example, the controller may comprise a processor in wired
communication with the motorised tag dispenser for controlling
the operation of the motorised tag dispenser, i.e. in wired
communication with a motor of the motorised tag dispenser.

The sensor may be for sensing information indicative of
the displacement of the identification tags along the
reservoir of the received tag magazine. Since the
configuration of the tag magazine and the jaws is fixed once
the tag magazine is received on the tag magazine receiver, a
fixed displacement is required to displace an identification

tag in the tag magazine adjacent the opening so that it is
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dispensed from the opening and received by the pair of jaws.
Therefore, by sensing information indicative of the
displacement of the identification tags along the reservoir,
it is possible to determine whether or not the identification
tags have been displaced a sufficient amount for an
identification tag to have been dispensed through the opening
and received by the pair of jaws.

Informaticon indicative of the displacement of the
identification tags along the reservoir of the received tag
magazine may mean any information that makes it possible to
determine or identify an amount of displacement of the
identification tags along the reservoir.

The motorised tag dispenser may comprise a tag dispenser
motor for actuating the motorised tag dispenser. Preferably
the tag dispenser motor is an electric motor, in which case
the applicator may comprise a power supply for powering the
electric motor. For example, the applicator may comprise one
or more batteries arranged to power the tag dispenser motor.
This has an advantage of making the applicator portable, which
is advantageous in many environments in which such an
applicator may be used. Alternatively, the actuator may be
connectable to an external power supply, for example through a
power cable. The controller may be part of the tag dispenser
motor.

Stopping operation of the motorised tag dispenser based
on an output of the sensor may comprise stopping operation of
the tag dispenser motor, i.e. stopping the tag dispenser motor
from running or moving.

The motorised tag dispenser may act to push the
identification tags along the reservoir of the received tag
magazine. For example, the motorised tag dispenser may
comprise a pusher arranged to be received in the reservoir of
a received tag magazine, the pusher being displaceable along
the reservoir to push the identification tags along the

reservoir, and the tag dispenser motor may be operable to
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displace the pusher along the reservoir. The pusher may
therefore act as a follower piston, which can run along the
length of the reservoir to push the identification tags along
the reservoir. ’

The pusher may be arranged to be received in a second
opening of the reservoir of the tag magazine when the tag
magazine is received by the tag magazine receiver. For
example, where the tag magazine has an elongate channel, the
opening for dispensing identification tags may be located at a
first (front) end of the elongate channel and the second
opening for receiving the pusher may be located at a second
(rear) end of the elongate channel. The pusher may be
configured to be able to travel along an entire length of the
reservoir of the magazine, so that all of the identification
tags in the magazine can be dispensed.

Of course, in other embodiments the motorised tag
dispenser may instead act to pull the identification tags
along the reservoir.

The motorised tag dispenser may further comprise a lead-
screw, the tag dispenser motor may be arranged to rotate the
lead-screw, and the pusher may be coupled to the lead-screw so
that rotation of the lead-screw causes displacement of the
pusher along the reservoir. Thus, the tag dispenser motor can
be operated to displace the pusher along the reservoir te push
identification tags along the reservoir by the tag dispenser
motor rotating the lead-screw. Advantageously, the pusher may
also be able to be moved in the opposite direction (away from
the opening of the magazine for dispensing identification
tags) by the motor being operated to rotate the lead-screw in
the opposite direction. This may be useful when re-setting
the applicator ready for receipt of a new tag magazine when
all of the identification tags in a tag magazine have been
dispensed.

The pusher may be coupled to the lead-screw by having a

part with an internal screw thread that is threaded on to an
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external-screw thread of the lead-screw, the pusher being
prevented from rotating with the lead-screw so that rotation
of the lead-screw causes linear displacement of the pusher.

Alternatively, thé pusher may be coupled to the lead-
screw by having a part with an external screw-thread that is
threadedly engaged with an external screw-thread of the lead-
Screw.

A lead-screw may be any elongate externally threaded rod
or member.

The sensor may be configured to sense information
indicative of the displacement of the pusher along the
reservoir of the tag magazine. Since the pusher is pushing
the identificaticon tags along the tag magazine, the
displacement of the identification tags should be the same as
the displacement of the pusher. Thus, by sensing information
indicative of the displacement of the pusher, it is possible
to determine information relating to the displacement of the
identification tags.

The sensor may be configured to sense a displacement of
the pusher, i.e. an absolute value of the extent of
displacement of the pusher.

Alternatively, the sensor may be configured to sense
information indicative of a position of the pusher. For
example, certain positions of the pusher may correspond to
displacements of the identification tags at which an
identification tag is dispensed from the opening of the tag
magazine and received by the pair of jaws.

The sensor may be configured to sense a position of the
pusher. By sensing the position of the pusher, it may be
possible to determine how far the pusher has moved, or whether
the pusher is at a position at which an identification tag is
dispensed from the opening.

Of course, there may be more than one sensor, and the
outputs of one or more of these sensors may be used to

determine if and when the identificatiocn tags have been
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displaced by an appropriate amount. For example, there may be
a plurality of different sensors for sensing different
positions of the pusher/identification tags as they are
displaced along the reservoir.

The tag magazine receiver may comprise an elongate member
configured to receive the tag magazine. For example, where
the tag magazine has an elongate member, the tag magazine
receiver may also comprise an elongate member and the elongate
tag magazine may be mounted on, or in, the elongate tag
magazine receiver. For example, the elongate member may
comprises a channel for receiving the tag magazine therein.

The pair of jaws may be adjacent one end of the tag
magazine receiver, so that identification tags dispensed from
the magazine are directly received by the jaw. Where the
applicator comprises a pusher, a starting position of the
pusher may be at an opposite end of the tag magazine receiver.

The applicator may comprise a plurality of sensors, for
sensing information indicative that an identification tag has
been dispensed through the opening of the received tag
magazine and received by the pair of jaws, arranged along an
elongate length of the elongate member. For example, each of
the sensors may be for sensing a position or a displacement of
the identification tags or of the pusher, where the applicator
comprises the pusher.

The applicator may comprise a plurality of sensors, for
sensing information indicative that an identification tag has
been dispensed through the opening of the received tag
magazine and received by the pair of jaws, disposed so as to
be arranged along a length of the reservoir of a received tag
magazine. For example, each of the sensors may be for sensing
a position or a displacement of the identification tags or of
the pusher, where the applicator comprises the pusher.

The sensors may be provided along a printed circuit
bcard, for example a single printed circuit board. The

printed circuit board may comprise the controller, i.e. a
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processor. Alternatively, the controller may be separate to
the printed circuit board. The printed circuit board may be
disposed so as to be beneath a received magazine and to extend
along substantially the entire length of the received
magazine.

The sensors may be arranged at a predetermined spacing
that is equal to a necessary displacement of the
identification tags to dispense an identification tag from the
opening of the received tag magazine so that it is received by
the pair of jaws.

Bach of the sensors may be configured to detect when the
pusher 1s proximal to the sensor. Thus, where the sensors are
arranged at the predetermined spacing, each time a sensor
detects the pusher, the pusher, and thus the identification
tags, have been displaced along the reservoir by the
predetermined spacing, and thus it can be identified that an
identification tag has been dispensed from the opening and
received by the pair of jaws. The first sensor of the
plurality of sensors may be positioned one predetermined
spacing away from a predetermined initial start point of the
pusher when a tag reservolr is received by the tag reservoir
recelver.

The pusher may comprise a magnet and the sensors may be
configured to detect the magnet when the pusher is proximal to
the sensor. Thus, the sensors are able to detect when the
pusher is proximal to the sensor. The strength of the magnet,
and/or the sensitivity of the sensors, may be configured so
that only one sensor at a time can detect the magnet.
Alternatively, a sensor may be said to detect the pusher only
when an output of the sensor is above a certain threshold
value.

The controller may be configured to stop operation of the
motorised tag dispenser when one of the sensors detects that
the pusher 1s proximal to the sensor. As mentioned above,

detection that the pusher is proximal to the sensor may
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indicate that the identification tags have been displaced a
sufficient amount for an identification tag to be dispensed
from the opening and received by the jaws. Thus, operation of
the motorised tag dispenser is automatically stopped when an
identification tag is dispensed from the opening, so that the
motorised tag dispenser no longer attempts to displace the
identification tags along the reservoir.

0Of course, in other embodiments the configuration of the
sensors and the magnet may be reversed, so that a sensor is
provided on the pusher and magnets are provided at the
predetermined spacing. The other details may be as described
above.

The applicateor may comprise a motorised jaw operator for
operating the pair of jaws to engage the male and female
portions of the identification tag through the ear of an
animal placed between the jaws.

The motorised jaw operator may be an actuator for causing
the jaws to close.

The motorised Jjaw operator may comprise a jaw operator
motor for actuating the motorised jaw operator. The jaw
operator motor may be an electric motor. The jaw operator
motor may be a different motor to the tag dispenser motor. In
other words, the applicator may comprise at least two motors,
cone for actuating the tag dispenser and one for actuating the
Jjaw operator.

The applicator may comprise a jaw sensor for sensing
information indicative that the pair of Jjaws has been
operated/closed to engage the male and female portions of the
identification tag through the ear of an animal placed between
the jaws.

For example, the information may be information
indicating that the pair of Jaws have been caused to close, or
are currently closed. Alternatively, the information may be
information indicating that the pair of jaws has re-opened

after being caused to close, or are currently open.
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The jaw sensor may be configured to sense when the pair
of jaws have re-opened following being closed. In this
configuration, the pair of jaws are ready to receive an
identification tag from the magazine.

The applicator may comprise a controller configured to
stop operation of the motorised Jjaw operator based on an
ocutput of the Jjaw sensor. The controller may comprise a
printed circuit board. The controller may comprise a
processor. The controller may be the same controller as the
controller for stopping the operation of the motorised tag
dispenser. Alternatively, it may be a different, separate
controller, which may be in communication with the first
controller. The controller may be part of the jaw sensor, or
part of the jaw operator motor, or a separate part of the
applicator.

Stopping operation of the motorised jaw operator may
comprise stopping operation of the jaw operator motor.

Thus, by stopping the operation of the motorised jaw
controller after operation of the jaws, the motorised jaw
controller can be prevented from continuing to force the jaws
together after they have closed, or from inadvertently causing
the jaws to close again after they have opened.

The jaw sensor may comprise a magnetically energised
sensor for sensing when a magnet is proximal to the sensor.
For example, the sensor may be brought into close proximity
with the magnet when the jaws are brought together, so that
the sensor senses that the jaws have been brought together.
Alternatively, the sensor may be brought into close proximity
with the magnet when the jaws are opened after being closed,
so that the sensor senses that the jaws have been operated but
are now open. The controller may be configured to stop
operation of the motorised jaw controller when the sensor
detects that the magnet 1s proximal to the sensor.

One of the pair of jaws may have a magnet, and the jaw

sensor may be positioned on a housing of the applicator so
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that the magnet and the jaw sensor are brought into proximity
when the pair of jaws are open. Thus, the sensor is able to
sense when the jaws are open following operation of the jaws
and are ready to receive an(other) identification tag for
applying to an ear of an animal.

The motorised jaw operator may comprise: a rotatable cam
arranged to engage with an arm of one of the pair of jaws to
force the pair of jaws to close as the cam is rotated, and to
disengage from the arm upon further rotation of the cam; and a
jaw operator motor operatively coupled to the rotatable cam
and operable to rotate the cam.

Thus, the jaw operator motor can be operated to cause the
rair of jaws to close by causing the cam to rotate. Further
rotation of the cam by the motor then has no effect on the
operation of the jaws because the cam disengages from the arm.
This arrangement means it is not necessary to stop the jaw
operator motor immediately upon closing of the jaws, so the
time constraints on the stopping of the jaw operator motor are
less severe. For example, the jaw operator motor can instead
by stopped a short time after the jaws have closed, or when
the jaws have reopened again after closing. The jaws may be
biased apart, for example by a spring, so that they
automatically reopen after closing once the cam has disengaged
from the arm.

The applicator may comprise a trigger for causing the
motorised jaw operator to operate the pair of Jaws when the
trigger is actuated by a user of the applicator. For example,
the trigger may be a button or a lever. Thus, when the user
activates the trigger, the jaw operator motor may start
operation to cause the jaws to close so as to apply an
identification tag in the jaws. The first time the applicator
is operated after receiving a new tag magazine there is no
identification tag in the pair of jaws. Therefore, the Jjaw

operator motor may operate the pailr of jaws to close without
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the jaws applyving an identification tag, because there is no
identification tag in the jaws.

The motorised tag dispenser may be configured to start
cperation after an end of operation of the motorised jaw
operatcocr. For example, the jaw sensor may detect that the
jaws are open after operation of the jaws and thus are able to
receive a (new) identification tag. The motorised tag
dispenser may be configured to start operation to start
displacing identification tags along the reservoir of the
magazine to dispense an identification tag from the magazine
to be received by the jaws when the jaw sensor detects that
the jaws have reopened. For example, the controller for
controlling the coperation of the motorised tag dispenser may
be configured to control the motorised tag dispenser to start
in this situation. As discussed above, the controller for
controlling the operation of the motorised tag dispenser may
be the same as the controller for controlling the operation of
the motorised jaw controller, and thus may receive the output
of the jaw sensor. For example, they may be the same
processor in communication with both the tag dispenser motor
and the jaw operator motor. Alternatively, there may be two
separate controllers (e.g. two separate processcrs) in
communication with each other.

The motorised tag dispenser may be configured to start
operation a predetermined time after an end of cperation of
the motorised jaw operator.

The pair of jaws may be biased apart, for example by a
spring. Thus, the jaws may automatically re-open after being
closed.

The controller may be configured to operate the tag
dispenser motor to displace the pusher back to an initial
position when all of the identification tags have been
dispensed from the opening of a received tag magazine. For

example, this may happen automatically if the trigger of the
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applicator is pressed by the user and there are no
identification tags in the reservoir.

There may be provided an applicator system for animal
identification tags comprising the applicator according to the
first aspect of the present invention, optiocnally with one or
more of the optiocnal features discussed above, and a tag
magazine, the tag magazine comprising a reservoir for holding
a plurality of discrete animal identification tags, each
comprising a male and female engagement portion, and an
opening, wherein the identification tags are displaceable
along the reservoir to be sequentially dispensed through the
opening.

The tag magazine may be received by the tag magazine
receiver with the cpening adjacent the pair of Jjaws.

The tag magazine may be loaded with plural discrete
identification tags.

The reservoir of the tag magazine may comprise a channel.

The magazine may accept either one-part tags (having a
male engagement portion and a female engagement portion joined
together by a flexible connecting pertion) . The magazine may
be adapted to accept elongate one-part tags having a male
engagement portion at one end and a female engagement porticn
at the other end with a flexible connecting portion between
them. When such tags are applied to the ear of an animal, the
male portion passes through the ear and engages with the
female portion on the other side with the elongate connecting
portion extending around the edge of the ear. The tags may
have a resilient elongate connecting portion between the male
portion and female portion of the tag, for the reasons
discussed below.

When loaded into the magazine, the elongate tags may be
held in a folded position by the dimensions of the magazine,
typically by the dimensions of the reservoir of the magazine.
The identification tags may be folded such that the male

engagement portion and the female engagement portion are
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opposed to each other along their axis of engagement (although
they are not actually engaged). The identification tags may
be held substantially in a “D-shape” configuration with a stem
of the male portion of the tag forming the upright section of
the D-shape and the elongate portion forming the curved
section of the D-shape. The elongate portion of the tags may
be flat prior to loading into the magazine and, as mentioned
previously, may be resilient. Hence, when the tags are loaded
in a bent arrangement in the magazine, they may be biased
towards an open, flat, position. This means that the two legs
of the tags (each carrying one of the male or female portions
of the tag) are trying to splay apart but are being restrained
from doing so by the dimensions of the magazine reservoir.

Where the reservoir is an elongate channel, and when the
tags are pushed towards the front opening of the magazine,
this bent (or D-shaped) arrangement of the tags means that the
tags simply abut each other (e.g. the curved portion of one
bent tag abuts the straight stem of a male portion of the
adjacent tag) rather than stacking protruding into each other
as they might if they were folded over to a lesser extent,
e.g. in a V- or U~ shape. Although the stacking of tags
folded into a V- or U- shape may be more space efficient
because the shapes can interlock, it can result in feeding
problems in the magazine because the individual tags can
become entangled, e.g. the male part of such tags often
includes a spike portion with a shoulder which can catch on an
adjacent tag if they are folded into a U- or V- shape and
stacked interlocking each other. Such unwanted snaring of
adjacent tags impairs the smooth dispensing of individual tags
from the magazine. Such snaring may be avoided by folding the
tags into a D-shape so that the male portion of the tag is not
exposed and able to catch or snare on adjacent tags.

Where the magazine is an elongate channel, the walls of
the channel may define one or more recessed guide channels

which may accept one or more protrusions on each tag. This
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arrangement can be beneficial to guide the tags along the
elongate channel towards the front opening of the magazine and
to prevent the tags from snaring or catching on each other as
they are urged towards the front opening of the magazine. Two
opposite walls of the elongate channel of the magazine may
each define a guide channel which runs along the length of the
elongate channel to accept two guide protrusions on each tag
so as to keep the tags in line and running along the same
plane and guide them towards the front opening of the
magazine.

This ability to load individual tags into the magazine
reservoir means that an applicator system can overcome the
problems asscciated with the need to apply two (or more)
different tags to an individual animal. The two or more tags
do not necessarily need to be the same, they may have a
different size, shape, colour, marking or they may optionally
include additional, known, identification components such as
an electronic identification device. For example, in the
situation described above in which it is desired to apply an
electronic identification tag and a visual identification tag,
such tags could be arranged one after the other in a magazine
so as to be sequentially dispensed by the applicator device.

Where the tags are folded in the magazine and are biased
towards an open, flat position, when the tags advance out of
the magazine dispensing opening towards the jaws, they open
out under this bias into a V- or U- shape in a dispensing
position (i.e. with the legs of the tag splayed apart) to
allow an animal part (such as an ear) to be inserted between
the male and female portions of the tag. This allows the
advantages of arrangement in a folded state in the magazine
(as discussed above) while at the same time, avoiding the need
to incorporate a specific mechanism to arrange the tag in the
dispensing position in the dispensing opening (because the
bias of the tag to try and open itself out drives it naturally

into the dispensing position). Each jaw preferably has a tag
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retaining recess in the surface opposing the other jaw. These
tag retaining recesses act as seats for each end of the tag in
the face of the jaws and accept the ends of the tag in the
dispensing position. Each tag retaining recess may have an
abutment at the end of the recess away from the magazine
opening against which the ends of the arms of a tag abut in
the dispensing position.

Therefore, as a tag advances into the dispensing
position, it may engage the abutment in the tag retaining
recess of the jaws of the device. This stops the tag in the
jaws of the device and prevents it from being driven entirely
out of the jaws. The tendency of the legs of the tags to
splay apart (due to the resilience of the elongate connecting
portion of the tag) ensures that the ends of the tag engage
the abutment in the tag retaining recess because the legs of
the tag are urged apart and the ends of the legs slide along
the respective faces of the jaws before engaging the abutment

in the tag retaining recess.

Brief description of the drawings

Embodiments of the present invention will now be
discussed, by way of example only, with reference to the
accompanying Figures, in which:

FIG. 1 is an exploded view of an applicatcr according to
a first embodiment of the present invention;

FIG. 2 is a side view of the applicator according to the
first embodiment of the present invention;

FIG. 3 is a sectiocnal view of the applicator according to
the first embodiment of the present invention;

FIG. 4 is an enlarged rear portion of a loaded tag
magazine according to embodiments of the present invention;

FIG. 5 is a side view of a loaded tag magazine according

to embodiments of the present invention;
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FIG. 6 is a schematic drawing of the printed circuit
board of the embodiment shown in FIG. 1;
FIG. 7 is an enlarged view of a rear end of the upper jaw

of the embodiment shown in FIG. 1.

Detailed description of the preferred embodiments and further

optional features of the invention

A first embodiment of the present invention will now be
discussed with reference to FIGS. 1 to 7.

The applicator according to the first embodiment of the
present invention comprises a motorised identification tag
feed system for feeding individual identification tags to a
pair of jaws for applying the identification tag to an ear of
an animal, and a motorised jaw operator system for operating
the pair of jaws to apply the identification tag to an ear of
an animal.

Both the motorised identification tag feed system and the
motorised jaw operator system of the applicator will now be
described in detall with reference to FIGS. 1 to 7.

As shown in FIGS. 1 to 3, an applicator 1 according to
the first embodiment of the present invention comprises a tag
magazine guide 3 (corresponding to a tag magazine receiver in
the claims) for receiving a tag magazine 5.

As shown in FIG. 4, which shows an enlarged rear portion
of a loaded tag magazine 5, and FIG. 5, which shows a side
view of a lecaded tag magazine 5, the tag magazine is an
elongate rod-like member comprising an elongate channel 7
(corresponding to a reservoir in the claims) for holding a
plurality of discrete animal identification tags 9, each of
which comprises a male 11 and female 13 engagement portion.
The tag magazine 5 further comprises a first opening 15 at a
first (front) end thereof, through which the identification
tags 9 can be dispensed by displacing them along the channel

7. Furthermore, the tag magazine 5 has a corresponding second
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opening 17 at a second (rear) end thereof. As discussed in
more detail below, the second opening 17 facilitates access to
the channel 7 by a pusher for pushing identification tags 9
along the channel 7 towards the first opening 15.

The magazine 5 is loaded with individual animal
identification tags 9 which are arranged in a line in the
channel 7, which runs the length of the magazine 5 between the
first opening 15 and the second opening 17.

As can be seen in FIGS. 4 and 5, the individual
identification tags 9 are folded over so that the protruding
male portion 11 is touching the female portion 13, although
not actually engaged with it. Resilient elongate connecting
portions 19 of the identification tags 9 are bent over but are
biased (by the resilience of the connecting portion 19)
against upper and lower walls of the magazine 5.

A recess is provided in each wall of the magazine 5 to
accept a projection on each side of each identification tag 9.
These projections may be provided at some point near the
female portion 13 of the identification tag 9 or along the
sides of the elongate tag portion between the female portion
13 and the bend in the elongate portion 19. These projections
run along the recesses and keep the identification tags 9 in a
level and contrclled position along the channel 7. This may
help to prevent the identification tags 9 from catching or
snaring on each other in the magazine 5 and causing jams in
the tag feed.

The identification tags 9 are shown as being spaced apart
in the schematic image of FIG. 5 for reasons of clarity.
However, in reality the identification tags 9 are normally in
direct contact, particularly when they are displaced along the
channel 7 towards the opening 15 as described below. The
identification tags 9 are slidable along the channel 7 towards
the front opening 15.

As shown in FIG. 1, the tag magazine guide 3 has a guide

channel 21 for receiving at least a part of the tag magazine 5
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therein. 1In use, the tag magazine 5 is received in the guide
channel 21 with the first (front) opening 15 adjacent jaws
{which are discussed below) of the applicator 1 at a first
(front) end of the magazine guide 3, and with the second
(rear) opening 17 at an opposite second (rear) end of the
magazine guide 3. The guide channel 21 may be configured to
releasably attach to the tag magazine 5, or to releasably grip
the tag magazine 5, so as to releasably connect the tag
magazine 5 to the applicator 1.

A tag pusher 23 is provided at the second (rear) end of
the magazine guide 3, at least partially within the guide
channel 21. The tag pusher 23 is configured to be received in
the channel 7 of the magazine 5 through the second (rear)
opening 17 of the magazine 5. The tag pusher 23 may be
recelived 1n the magazine 5 when the magazine 5 is received in
the tag magazine guide 3, i.e. when the magazine 5 is inserted
into the guide channel 21. Alternatively, the guide channel
21 may be longer than the tag magazine 5 to provide space for
the magazine 5 to be inserted in the guide channel 21 in front
of the tag pusher 23, and the tag pusher 23 may then be
advanced into the channel 7 of the magazine 5 using the tag
pusher displacement system discussed below.

The tag pusher 23 is slidable alcong the guide channel 21
and within the channel 7 of the magazine 5 so as to push the
identification tags 9 along the channel 7 towards the front
opening 15.

The tag pusher 23 is part of a motorised tag dispenser
that 1s operable to displace the identification tags 9 along
the channel 7 to segquentially dispense the identification tags
9 through the front opening 15 of the tag magazine 5.

The motorised tag dispenser further comprises a tag feed
motor 25 and a lead-screw 27 (an elongate externally threaded
rod or member). The tag feed motor 25 is configured to rotate
the lead-screw 27. For example, the lead-screw 27 may be

directly coupled to a rotating shaft of the tag feed motor 25.
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Thus, operation of the tag feed motor 25 causes rotation of
the lead-screw 27. The lead-screw 27 extends substantially
along the entire length of the tag magazine guide 3.

It may be possible to operate the tag feed motor 25 in
either of two opposite directions, so as to cause rotation of
the lead-screw 27 in either of two copposite directions. For
example, the tag feed motor 25 may have a rotatable shaft that
can be rotated in either a forward or a reverse direction.

The tag pusher 23 is operatively coupled to the lead-
screw 27 so that rotaticn of the lead-screw 27 causes linear
displacement of the tag pusher 23 along the guide channel 21
of the tag magazine guide 3, and thus along the channel 7 of a
tag magazine 5 received in the tag magazine guide 3. For
example, the tag pusher 23 may have a threaded part that is in
threaded engagement with an external screw thread of the lead-
screw 27 so that rotation of the lead-screw 27 causes linear
displacement of the tag pusher 23.

As shown in FIGS. 4 and 5, the tag magazine 5 may have
one or more openings 29, for example an elongate slot or
window in a side face of the tag magazine 5, through which an
operative connection between the tag pusher 23 and the lead-
screw is maintained as the tag pusher 23 is displaced along
the channel 7 of the tag magazine 5. Preferably, the opening
29 is a slot that extends along substantially an entire length
of the tag magazine 5, so that the tag pusher 23 can be
displaced along substantially the entire length of the tag
magazine 5 to dispense all of the identification tags 9 in the
channel 7 of the tag magazine 5. For example, a threaded
portion of the tag pusher 23 for threadely engaging with a
screw thread of the lead-screw 27 may protrude from the tag
magazine 7 through the opening 29.

At the opposite first (front) end of the magazine guide 3
are provided a pair of jaws 31, 33 comprising an upper jaw 31
and a lower jaw 33, which define a dispensing opening 35

there-between. As described in more detail below, the pair of
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jJaws 31, 33 are operable to clamp together so as to affix a
tag received in the jaws 31, 33 to the ear of an animal which
is placed in the dispensing opening 35. A biasing spring is
provided to bias the jaws 31, 33 apart to the open
configuration shown in FIG. 2. The jaws 31, 33 are pivoted
together at a pivot 37, so that they can pivot relative to
each other to open and close the jaws 31, 33.

When the tag feed motor 25 is operated to displace the
tag pusher 23 along the channel 7 of the tag magazine, the
identification tags 9 are displaced along the channel 7 so
that an identification tag 9 is received by the pair of jaws
31, 33 ready for applying to the ear of an animal. 2As an
identification tag 9 is dispensed from the dispensing opening
15 of the magazine 5, the identification tag 9 opens out from
a position where the male and female parts are touching or
almost touching, to one in which arms of the identification
tag 9 having the male and female parts are splayed apart.
When the jaws 31, 33 are then actuated (as discussed below)
the jaws 31, 33 are squeezed together to drive the male part
11 of the identification tag 9 through the ear of an animal
which is inserted into the dispensing opening 35 to engage
with the female part 13 of the identification tag 9 which is
retained in the lower jaw 33 of the applicator 1 to securely
fix the identification tag 9 to the ear of the animal.

As shown in FIG. 1, the applicator 1 comprises a printed
circuit board 3¢ that extends along substantially the entire
length of the tag magazine guide 3. The printed circuit board
is positioned directly below the tag magazine guide 3, so that
in use it is directly below the channel 7 of the tag magazine
5 received in the guide channel 21.

As shown schematically in FIG. 6, the printed circuit
board 39 comprises a plurality of sensors 41 arranged along an
elongate length of the printed circuit board 39 at a
predetermined spacing 43. Thus, in use the sensors 41 are

arranged along the length of the channel 7 of the tag magazine
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5, and are directly below the tag magazine 5. Each of the
sensors 41 is configured to sense when the tag pusher 23 is
adjacent to that sensor 41, i.e. when the tag pusher 23 is
directly above that sensor 41. For example, the tag pusher 23
may comprise a magnet, or magnetic material, and the sensors
41 may be configured to detect that the tag pusher 23 is
proximal to the sensor 23 by detecting the magnetism of the
magnet or magnetic material. For example, the sensors 41 may
be configured to be energised by the magnet in the tag pusher
23. The sensors may be hall-effect sensors, which are widely
known and available.

The predetermined spacing 43 between the sensors
corresponds to a predetermined displacement of the
identification tags 9 in the channel 7 of the magazine 5
necessary to dispense a single identification tag 9 from the
dispensing opening 15 of the magazine 5 so that it is received
by the pair of jaws 31, 33 ready for dispensing. For example,
where the identification tags 9 are in contact in the channel
7 of the magazine 5, the predetermined spacing 43 may
correspond to a length of the identification tags 9 along the
channel 7. The first sensor 41 may be positioned at the
predetermined spacing 43 from the second (rear) end 17 of the
magazine 5, so that when the tag pusher 23 reaches the first
sensor the first identification tag 9 has just been dispensed
from the front dispensing opening 15 of the magazine 5.

The printed circuit board 39 or the tag feed motor 25 may
comprise a controller for stopping the operation of the tag
feed motor based on a signal from one of the sensors 41, or
from the printed circuit board 41, indicating that the tag
pusher 23 is proximal to one of the sensors 41. As discussed
above, because of the predetermined spacing 43 of the sensors
41, the positions of the sensors 41 correspond to
displacements of the tag pusher 43 along the channel 7 of the
reservoir 5 at which an identification tag 9 has been

dispensed from the dispensing opening 15 and has been received
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by the pair of jaws 31, 33. Thus, by stopping the motor when
one of the sensors 41 detects that the tag pusher 23 is
proximal to the sensor 41, the tag feed motor 23 is stopped
immediately after an identification tag 9 is dispensed and
received by the jaws 31, 33 ready for applying to the ear of
an animal.

The controller may be a processor integral with the
printed circuit board 39 or the tag feed motor 25.
Alternatively, the controller may be a distinct component from
the printed circuit board 39 or the tag feed motor 25. For
example, the controller may be a separate processor that is in
wired communication with both the printed circuit board 39 (or
the sensors 41 thereon) and the tag feed motor 25, so that the
processor can control the operation of the tag feed motor 25
based on the output(s) of the sensor(s) 41.

As shown in FIG. 1, the applicator 1 according to the
present invention further has a motorised jaw operator for
operating the pair of jaws 31, 33 to engage the male 11 and
female 13 portions of the identification tag 9 through the ear
of an animal placed between the jaws 31, 33. The motorised
jaw operator comprises a jaw operator motor 43, a worm 45, a
worm-wheel 47, a jaw-closing cam 49 and a jaw arm 51 of the
upper Jjaw 31.

The jaw operator motor 43 is arranged to rotate the worm
45. For example, the worm 45 is connected to a rotatable
shaft of the jaw operator motor 43. The worm 45 is a tubular
member having a screw thread on the external surface thereof.
The worm 45 is arranged to rotate the worm-wheel 47. The
worm-wheel 47 is a disk having a thread around the
circumference thereof, which corresponds to the thread of the
worm 45. The thread of the worm-wheel 47 is engaged with the
thread of the worm 45 so that rotation of the worm 45 causes
corresponding rotation of the worm-wheel 47. The axis of
rotation of the worm-wheel 47 is perpendicular to the axis of

rotation of the worm 45. The worm-wheel 47 is coupled to the
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jJaw-closing cam 49 so that rotation of the worm-wheel 47
causes corresponding rotation of the jaw-closing cam 49.
Thus, operation of the jaw operator motor 43 causes rotation
of the jaw-closing cam 49.

The upper Jaw 31 has a jaw arm 51, which is a curved arm
that extends in an opposite direction to the upper jaw 31.

The jaw-closing cam 49 and the jaw arm 51 are arranged so that
the jaw-closing cam 49 engages with the jaw arm 51 over part
of the rotation of the jaw-closing cam 49 to displace the Jjaw
arm 51 upwards, and thus displace the upper jaw 31 downwards
to close the pair of jaws 31, 33. Thus, operation of the jaw
motor 43 causes the pair of jaws 31, 33 to be operated (forced
closed), so0 as to engage the male and female portions of an
identification tag 9 received by the pair of jaws 31, 33
through the ear of an animal placed between the jaws 31, 33.
Once the pair of jaws 31, 33 is closed, continued rotation of
the jaw-closing cam 49 causes the jaw-closing cam 49 to
disengage from the jaw arm 51, i.e. when the jaw closing cam
49 is at the bottom part of its rotation in FIG. 1 it is no
longer in contact with the jaw arm 51. When this occurs, the
jaw operator motor 43 no longer forces the jaws 31, 33 closed.

A spring 1s provided between thé upper Jjaw 31 and the
lower jaw 33 to bias the jaws 31, 33 apart. This spring is
compressed when the jaws 31, 33 are forced together by the
operation of the jaw operator motor 43. However, once the
Jaw-closing cam 49 is disengaged from the jaw arm 51, the
compressed spring acts to force the jaws 31, 33 apart so that
they return to their initial configuration shown in FIG. 2,
ready to receive an{other) identification tag 9 for applying
to the ear of an animal.

A jaw sensor arrangement is provided in one or both of
the upper jaw 31 and the lower jaw 33 to sense when the jaws
31, 33 have reopened following closing of the jaws 31, 33.

The jaw sensor arrangement comprises a magnet and a sensor for

sensing the magnet when it is in close proximity to the
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sensor, the sensor and the magnet being disposed so that they
are brought into close proximity when the jaws 31, 33 are open
but are not in close proximity when the jaws 31, 33 are
closed. Thus, reopening of the jaws 31, 33 following
operation of the jaws 31, 33 is detected by the sensor
detecting that the magnet is proximal to the sensor.

An example of the positioning of the magnet and sensor is
illustrated in FIG. 7, which is an enlarged view of the rear
end of the upper jaw 31. As shown in FIG. 7, a magnet 63 is
positioned on a rear surface of the jaw arm 51. A sensor 65
for sensing the magnet 63 is positioned on a housing of the
applicator 1 so that the sensor 65 and magnet 63 are brought
into close proximity when the Jjaws, 31, 33 are open. The
sensor 65 1s a hall-effect sensor. Of course, in another
embodiment the positions of the sensor and magnet may be
reversed. Thus, the sensor 65 is able to detect when the jaws
31, 33 have re-opened following actuation of the jaws 31, 33.

FIG. 7 also shows a spring 67 for biasing the jJaws 31, 33
apart to an open configuration. The spring 67 is a
compression spring between the jaw arm 51 and a part of the
housing of the applicator 1 above the jaw arm 51 that is
compressed when the jaw arm 51 is displaced upwards as the
jaws 31, 33 are closed. Thus, when the jaw-closing cam 49
disengages from the jaw arm 51 after causing the pair of jaws
31, 33 to close the compressed spring 67 displaces the jaw arm
51 back downwards and thus causes the jaws 31, 33 to return to
an open configuration, which is then detected by the sensor
65.

A controller is provided to stop operation of the jaw
operator motor 43 when the sensor detects that the magnet is
proximal to the sensor, i.e. that the jaws 31, 33 have re-
opened following operation of the jaws 31, 33. Thus, once the
jaw motor 43 has caused the jaws 31, 33 to close, and the jaws
31, 33 have subsequently re-opened, the jaw motor 43 is

prevented from automatically re-closing the jaws 31, 33. The
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controller may be part of the sensor, part of the jaw operator
motor 43, or a separate part of the applicator. For example,
the controller may comprise an additional printed circuit
board 53. Typically, the controller is a processor in wired
communication with the jaw operatcr motor 43. The controller
is configured to stop operation of the jaw operator motor 43 a
predetermined time after the jaw sensor senses that the jaws
31, 33 have re-opened fecllowing closure. For example, the
processor may comprise, or be connected to, a time keeping
means for determining when a predetermined period of time has
passed.

Of course, in other embodiments the same controller (or
processor) may control operation of both the tag feed motor 25
and the Jaw operator motor 43. In other words, the same
processor may be 1in communication with both the tag feed motor
25 and the jaw operator motor 43 and configured to control
operation of both of these motors.

As shown in FIG. 1, the applicator 1 comprises a power
source 1in the form of a battery pack 55 for supplying power to
any components of the applicator 1 that require a power
supply, such as the tag feed motor 25, the jaw operator motor
43 and the various sensors 41 and printed circuit boards 39,
53.

The applicator 1 further comprises a trigger 57 that can
be actuated by a user of the applicatcr 1 to start operation
of the applicator 1. As discussed below, the trigger 57 is
operatively connected to the jaw operator motor 43, for
example directly or via a controller/processor, so that
actuation of the trigger 57 causes the jaw operator motor 43
to start operation and to close the jaws 31, 33.

As shown in FIG. 1, the lower jaw 33 is integral with a
lower jaw holder 59. Furthermore, the applicator 1 comprises
covers 61 for enclosing the parts of the applicator 1.

Operation of the applicator 1 in use will now be

described.
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Firstly, a magazine 5 having a plurality of
identification tags 9 in the channel 7 thereof is positioned
in the guide channel 21 of the magazine guide 3. At this
stage, no identification tag is present in the pair of jaws 31
to 33. A user of the applicator 1 then presses the trigger 57
to operate the applicator 1. When the trigger 57 is pressed,
the jaw operator motor 43 is automatically started by a
controller/processor operatively coupled to both the trigger
57 and the jaw operator motor 43. As described above,
operation of the jaw operator motor 43 causes the pair of jaws
31, 33 to close, due to the interaction between the rotating
Jaw-closing cam 49 and the jaw-arm 51. The Jjaws 31, 33 are
therefore forced to close against the biasing of the spring.
However, since there is no identification tag 9 in the jaws
31, 33, no identification tag is applied at this time. As
operation of the jaw operator motor 43 continues, the jaw-
closing cam 49 disengages from the jaw arm 51 so that the jaws
31, 33 are no longer forced closed. Therefore, the jaws 31,
33 are forced open again by the action of the spring 67, which
was compressed when the jaws 31, 33 were closed. Re-opening
of the jaws 31, 33 is detected by the jaw sensor 65, and based
on this detection the cperation of the jaw operator motor 43
is automatically terminated by the controller processor a
predetermined time after the detection, so that the jaws 31,
33 remain open and ready to receive an identification tag 9.

After a predetermined delay, operation of the tag feed
motor 25 1s automatically started by a controller/processor
operatively coupled to the tag feed motor 25 and to the jaw
operator motor 43 and/or the previously mentioned
controller/processor. Of course, the same processor may be
operatively coupled to both the tag feed motor 25 and to the
jaw operator motor 43 for contrclling operation of both of
these motors. The tag pusher 23 is displaced within the
channel 7 of the magazine 5 to displace the identification

tags 9 in the channel 7 towards the dispensing opening 15
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until the tag pusher 23 is adjacent to a first sensor 41 of
the printed circuit board 39, which corresponds to the
displacement necessary for a first identification tag 9 to be
dispensed through the opening 15 and received by the jaws 31,
33. Operation of the tag feed motor 1s automatically stopped
when the sensor 41 detects that the tag pusher 23 is adjacent
to (above) the sensor 41. Thus, at this stage a single
identification tag 9 has been dispensed to the pair of jaws
31, 33 and the tag feed motor 25 has been stopped so that the
identification tags 9 are no longer being displaced.

The applicator 1 is now ready to apply an identification
tag 9 to the ear of an animal. When the user actuates the
trigger 57 again, the same operation of the jaws 31, 33 as
described above happens again, except this time there is an
identification tag 9 in the jaws 31, 33 and this
identification tag 9 is applied to the ear of an animal
positioned between the jaws 31, 33. The remainder of the
operation is as described above, i.e. the jaws 31, 33
automatically open again, this is detected, and a
predetermined time later the tag feed motor 25 is
automatically started to dispense a further single
identification tag 2 to the jaws 31, 33, ready to apply the
further identification tag ¢ to an ear of an animal.

Thus, by repeating this operation, a plurality of
identification tags 2 (which may be different types) can be
sequentially applied to ears of animals.

Once all of the identification tags 9 in the channel 7
have been dispensed, the tag feed motor 25 can be operated in
reverse to take the tag pusher 23 back to its initial position
at the rear end of the magazine 5 so that the empty magazine 5
can be removed and replaced with a fresh one. This operation
may happen automatically, for example when a sensor indicates
that there are no identification tags 9 remaining in the
magazine 5, or that the tag pusher 23 has moved a sufficient

distance to dispense all of the identification tags 9.
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Alternatively, this operation may be manually caused by the
user actuating the trigger 57 when the tag pusher 23 has
reached the end of the magazine 5.

Of course, other embodiments may differ from this
embodiment. For example, in other embodiments the operation
of the jaws 31, 33 may not be motorised, i.e. the jaw operator
motor 43 and corresponding parts be omitted. 1Instead, the
jaws 31, 33 may be operated manually, for example by the user
squeezing a trigger that is directly coupled to the jaws 31,
33 to cause them to close.

Where the jaws 31, 33 are motorised, the mechanism by
which the jaws 31, 33 are caused to close may be different to
the worm, worm-wheel and jaw-closing cam arrangement described
above.

In other embodiments only a single controller/processor
or printed circuit board may be provided for controlling all
of the parts of the applicator.

In other embodiments a different mechanism may be used to
couple the tag feed mctor to the tag pusher. For example, the
tag pusher may be integral with a piston that is caused to
extend or retract along a length of the tag magazine guide.

In other embodiments the sensors may be different to the
sensors 41 described above. For example, there may be only
one sensor that can measure displacement of the tag pusher or
identification tags along the entire length of the tag
magazine guide. Or the sensors may detect something other
than a magnet, such as the presence or absence of some kind of

electromagnetic radiation.
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CLAIMS

1. An applicator for animal identification tags comprising:
a tag magazine receiver configured to receive a tag
magazine, the tag magazine comprising a reservoir for holding

a plurality of discrete animal identification tags, each
comprising a male and female engagement portion, and an
opening, wherein the identification tags are displaceable
along the reservoir to be sequentially dispensed through the
opening;

a pair of jaws arranged to receive an identification tag
dispensed from the opening of a received tag magazine, wherein
the pair of jaws are operable to engage the male and female
portions of the identification tag through the ear of an
animal placed between the jaws;

a motorised tag dispenser operable to displace the
identification tags along the reservoir of a received tag
magazine to sequentially dispense the identification tags
through the opening of the received tag magazine;

a sensor for sensing information indicative that an
identification tag has been dispensed through the opening of
the received tag magazine and received by the pair of Jjaws;
and

a controller configured to stop operation of the

motorised tag dispenser based on an output of the sensor.

2. The applicator according to claim 1, wherein the sensor
is for sensing information indicative of the displacement of
the identification tags along the reservoir of the received

tag magazine.

3. The applicator according to claim 1 or claim 2, wherein
the motorised tag dispenser comprises:
a pusher arranged to be received in the reservoir of a

received tag magazine, the pusher being displaceable along the
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reservoir to push the identification tags along the reservoir;
and
a tag dispenser motor operable to displace the pusher

along the reservoir.

4. The applicator according to claim 3, wherein:

the motorised tag dispenser further comprises a lead-
screw;

the tag dispenser motor is arranged to rotate the lead-
screw; and

the pusher 1s coupled to the lead-screw so that rotation
of the lead-screw causes displacement of the pusher along the

reservoir.

5. The applicator according to claim 3 or claim 4, wherein
the senscor is configured to sense a displacement of the

pusher.

6. The applicator according to any one of claims 3 to 5,
wherein the sensor is configured to sense a position of the

pusher.

7. The applicator according tc any one of the previous
claims, wherein the tag magazine receiver comprises an

elongate member configured to receive the tag magazine.

8. The applicator according to claim 7, wherein the elongate
member comprises a channel for receiving the tag magazine

therein.

9. The applicator according to claim 7 or claim 8, wherein
the applicator comprises a plurality of senscrs, for sensing
information indicative that an identification tag has been

dispensed through the opening of the received tag magazine and
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received by the pair of jaws, arranged along an elongate

length ¢f the elcngate member.

10. The applicator according to any one of claims 1 to 8,
wherein the applicator comprises a plurality of sensors, for
sensing information indicative that an identification tag has
been dispensed through the opening of the received tag
magazine and received by the pair of jaws, disposed so as to
be arranged along a length of the reservoir of a received tag

magazine.

11. The applicator according to claim 9 or claim 10, wherein
the sensors are arranged at a predetermined spacing that is
equal to a necessary displacement of the identification tags
to dispense an identification tag from the opening of the
received tag magazine so that it is received by the pair of

jaws.

12. The applicator according to any one of claims 9 to 11, as
dependent on claim 3, wherein each of the sensors is
configured to detect when the pusher is proximal to the

sensor.

13. The applicator according to claim 12, wherein the pusher
comprises a magnet and the sensors are configured to detect

the magnet when the pusher is proximal to the sensor.

14. The applicator according to claim 12 or claim 13, wherein
the controller is configured to stop operation of the
motorised tag dispenser when one of the sensors detects that

the pusher is proximal to the sensor.

15, The applicator according to any one of the previous
claims, wherein the applicator comprises a motorised jaw

operator for operating the pair of jaws to engage the male and
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female portions of the identification tag through the ear of

an animal placed between the jaws.

le. The applicator according to claim 15, wherein the
applicator comprises a Jjaw sensor for sensing information
indicative that the pair of jaws has been operated to engage
the male and female portions of the identification tag through

the ear of an animal placed between the jaws.

17. The applicator according to claim 16, wherein the jaw
sensor is configured to sense when the pair of jaws have re-

opened following being closed.

18. The applicator according to claim 16 or claim 17, wherein
the applicator comprises a controller configured to stop
operation of the motorised jaw operator based on an output of

the jaw sensor.

19. The applicator according to claim 18, wherein the jaw
sensor comprises a magnetically energised sensor for sensing

when a magnet is proximal to the sensor.

20. The applicator according to claim 19, wherein:

one of the pair of jaws has a magnet; and

the jaw sensor is positioned on a housing of the
applicator so that the magnet and the jaw sensor are brought

into proximity when the pair of jaws are open.

21. The applicator according to any one of claims 15 to 20,
wherein the motorised jaw operator comprises:

a rotatable cam arranged to engage with an arm of one of
the pair of jaws to force the pair of jaws to close as the cam
is rotated, and to disengage from the arm upon further

rotation of the cam;
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a jaw operator motor operatively coupled to the rotatable

cam and operable to rotate the cam.

22. The applicator according to any one of claims 15 to 21,
wherein the applicator comprises a trigger for causing the
motorised jaw operator to operate the pair of jaws when the

trigger 1s actuated by a user of the applicator.

23. The applicator according to any one of claims 15 to 22,
wherein the motorised tag dispenser is configured to start
operation after an end of operation of the motorised Jjaw

operator.

24. The applicator according to claim 23, wherein the
motorised tag dispenser is configured to start operation a
predetermined time after an end of coperation of the motorised

Jjaw operator.

25. The applicator according to any one of the previous

claims, wherein the pair of jaws are biased apart.

26. The applicator according to claim 3, wherein the
controller is configured to operate the tag dispenser motor to
displace the pusher back to an initial position when all of
the identification tags have been dispensed from the opening

of a received tag magazine.

27. An applicator system for animal identification tags
comprising the applicater according to any one of the previocus
claims and a tag magazine, the tag magazine comprising a
reservoir for holding a plurality of discrete animal
identification tags, each comprising a male and female
engagement portion, and an opening, wherein the identification
tags are displaceable along the reservoir to be sequentially

dispensed through the opening.
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28. The applicator system according to claim 27, wherein the
tag magazine is received by the tag magazine receiver with the

opening adjacent the pair of jaws.

29. The applicator system according to claim 27 or claim 28,
wherein the tag magazine is loaded with plural discrete

identification tags.

30. The applicator system according to any one of claims 27

to 29, wherein the reservoir comprises a channel.



WO 2016/128332 PCT/EP2016/052576

115




PCT/EP2016/052576

WO 2016/128332

2/5

[ARSIE

L/




WO 2016/128332 PCT/EP2016/052576

3/5

FIG. 3




WO 2016/128332 PCT/EP2016/052576

4/5

FIG. 4

29

FIG. 5



WO 2016/128332 PCT/EP2016/052576

5/5

FIG. 6

FIG. 7



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/052576

A. CLASSIFICATION OF SUBJECT MATTER

INV. AO01K11/00
ADD.

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

B. FIELDS SEARCHED

AO1K

Minimum documentation searched (classification system followed by classification symbols)

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

EPO-Internal, WPI Data

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

5 March 2013 (2013-03-05)
the whole document

the whole document

the whole document

the whole document

X NL 2 007 331 C (SCHIPPERS EUROP B V)

A US 2010/147920 Al (LESSER HANS-JURGEN [DE]
ET AL) 17 June 2010 (2010-06-17)

A WO 2009/149716 Al (MS2SOLUTION APS [DK];
SOENDERSKOV MORTEN [DK]; SMITH MARTIN
[DK]) 17 December 2009 (2009-12-17)

A EP 2 695 514 A2 (PIGLETS TREAT SYSTEM BV
[NL]) 12 February 2014 (2014-02-12)

1-30

1-30

1-30

1-30

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

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

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

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

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

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

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

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 April 2016

Date of mailing of the international search report

21/04/2016

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Batres Arnal, Lucia

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/052576

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

WO 00/32036 Al (SLAGTERIERNES
FORSKNINGSINST [DK]; HAGDRUP CLAUS [DK];
DALUM LEIF [DK]) 8 June 2000 (2000-06-08)
the whole document

US 2012/241490 Al (BUESCH MARTIN [DE] ET
AL) 27 September 2012 (2012-09-27)

the whole document

WO 2011/007150 A2 (SHAERWELL DATA LTD;
WEBBEER RICHARD [GB])

20 January 2011 (2011-01-20)

the whole document

15-22

27-30

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2016/052576
Patent document Publication Patent family Publication

cited in search report date member(s) date

NL 2007331 C 05-03-2013  NONE

US 2010147920 Al 17-06-2010 AT 439200 T 15-08-2009
BR PI0618688 A2 06-09-2011
CN 101304827 A 12-11-2008
DE 102005054719 B3 03-05-2007
EP 1954423 Al 13-08-2008
ES 2331630 T3 11-01-2010
HK 1119999 Al 31-12-2010
JP 4917612 B2 18-04-2012
JP 2009515706 A 16-04-2009
KR 20080042179 A 14-05-2008
US 2010147920 Al 17-06-2010
WO 2007057066 Al 24-05-2007

WO 2009149716 Al 17-12-2009 DK 176909 Bl 19-04-2010
WO 2009149716 Al 17-12-2009

EP 2695514 A2 12-02-2014 DK 2223591 T3 11-11-2013
EP 2223591 A2 01-09-2010
EP 2695514 A2 12-02-2014
ES 2435451 T3 19-12-2013

WO 0032036 Al 08-06-2000 AU 1374300 A 19-06-2000
DK 158298 A 24-01-2000
WO 0032036 Al 08-06-2000

US 2012241490 Al 27-09-2012 CN 102665395 A 12-09-2012
DE 102009054005 Al 26-05-2011
EP 2501222 Al 26-09-2012
HK 1171335 Al 07-11-2014
US 2012241490 Al 27-09-2012
WO 2011061052 Al 26-05-2011

WO 2011007150 A2 20-01-2011 AU 2010272390 Al 23-02-2012
EP 2453733 A2 23-05-2012
NZ 597667 A 20-12-2013
WO 2011007150 A2 20-01-2011

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - wo-search-report
	Page 47 - wo-search-report
	Page 48 - wo-search-report

