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Sensor Configuration for a Latch Assembly

Technical Field

The present disclosure relates to latch assemblies associated with movable barriers.
The present disclosure also relates to sensing systems in particular for sensing the
latched or unlatched condition of the latching assembly. The present disclosure also
relates to the safety of latch assemblies especially relating to gates, particularly for
safety enclosures such as in pool fencing.

Background to the Disclosure

To prevent young children from entering an area such as a swimming pool without
supervision, safety enclosures are provided. In some cases, such as for pool fences,
they may be required by law. These safety enclosures generally include a self-latching
device which is arranged to operate automatically on closing of the gate of the fence
and prevents the gate from being reopened without manual release of the mechanism.

One form of such a self-latching device is a magnetic latching device, an example of
which is described in W092/03631.

Summary of the Disclosure

The present disclosure relates to improvements in various aspects of latch assemblies
for movable barriers including the gates of safety enclosures such as pool fences.

According to one embodiment, the present disclosure provides a latch assembly
comprising: a latch operative to adopt a latched condition and an unlatched condition;

a magnet imparting a magnetic field; a sensor adapted to sense the magnetic
field; the latch, magnet and sensor being configured such that a change in the
condition of the latch effects a variance in the magnetic field sensed by the sensor
such that the sensor is able to distinguish between the latched condition and the
unlatched condition.

In some embodiments, the assembly further comprises a ferrite element adapted such
that movement of the ferrite element effects a change in the impact of the magnetic
field on the sensor.
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In some embodiments, the latch assembly is adapted such that movement of the latch
into the latched condition is induced by the magnetic field imparted by the magnet.

According to another embodiment, the present disclosure provides a latch assembly
comprising a latch operative to adopt a latched condition and an unlatched condition; a
magnet imparting a magnetic field; a sensor adapted to sense the magnetic field; the
latch, magnet and sensor being configured such that a change in the condition of the
latch effects a variance in the magnetic field sensed by the sensor such that the sensor
is able to distinguish between the latched condition and the unlatched condition; and
an indicator adapted to warn a user that the latch is in its unlatched condition for a
predetermined period of time.

According to another embodiment, the present disclosure provides a sensor system for
a latching assembly comprising a magnet and a latch, the latch being moveable to
adopt a latched condition and an unlatched condition, the sensor system comprising a
sensor adapted to distinguish between the latched condition and the unlatched
condition by sensing a variation in the magnetic field imparted by the magnet.

According to another embodiment, the present disclosure provides a method of
assembling a latch assembly comprising: assembling a latch operative to adopt a
latched condition and an unlatched condition, a magnet imparting a magnetic field and
a sensor adapted to sense the magnetic field such that a change in the condition of the
latch effects a variance in the magnetic field sensed by the sensor such that the sensor
is able to distinguish between the latched condition and the unlatched condition;
adjusting the position of a ferrite element to effect a change in the impact of the
magnetic field on the sensor.

According to another embodiment, the present disclosure provides an alarm system
adapted to provide an alarm when a latch of a latch assembly has been in an
unlatched condition after a predetermined period of time, the system comprising:

a sensor adapted to sense a magnetic field imparted by a magnet in the latch
assembly to distinguish whether the latch is in a latched or unlatched condition;

an alarm unit adapted to create at least one alarm; and

an electronic circuit configured to receive data from the sensor regarding the
condition of the latch and transmit a signal to the alarm unit to create an alarm after the
predetermined period of time if the sensor continues to sense that the latch is in the
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unlatched condition.

According to another embodiment, the present disclosure provides a method of raising
an alarm to indicate that a latch of a latch assembly has been in an unlatched condition
after a predetermined period of time, the method comprising:

sensing when the latch is in the unlatched condition;

waiting for a predetermined period of time; and

if during the predetermined period of time the latch remains in the unlatched
condition, creating an alarm.

The foregoing summary is illustrative only and is not intended to be in any way limiting.
In addition to the illustrative aspects, embodiments, and features described above,
further aspects, embodiments, and features will become apparent by reference to the
drawings and the following detailed description.

Brief Description of Figures

Embodiments of the disclosure will now be described by way of example only, with

reference to the accompanying drawings in which:

Fig. 1 is a perspective view of a latch mounted on a fence;

Fig. 2 is a front view of the latch of Fig. 1;

Fig. 3 is a rear view of the latch of Fig. 1;

Fig. 4 is a front view of a latch assembly including the latch of Fig. 1in a closed and
latched condition and a sensor system;

Fig. 5 is a cross sectional detail of the latch assembly of Fig. 4;

Fig. 6 is a front view of the latch assembly of Fig. 4 in an open condition;

Fig. 7 is a cross sectional detail of the latch assembly of Fig. 6;

Fig. 8 is a front view of the latch assembly of Fig. 4 in a closed but unlatched condition;
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Fig. 9 is a cross sectional detail of the latch assembly of Fig. 8;

Fig. 10 is a front uncovered view of a sensitivity adjustment arrangement of the sensor
system according to an embodiment of the disclosure;

Fig. 11 is a rear uncovered view of the sensitivity adjustment arrangement of Fig. 10;

Fig. 12 is a detail cross sectional view of a ferrite element of the sensor system
according to an embodiment of the disclosure;

Fig. 13 is a front view of a silence system of one embodiment of the disclosure;

Fig 14 is a side cross sectional detail of the silence system of Fig. 13;

Fig. 15 is a front view of a silence system activator of one embodiment of the
disclosure;

Fig. 16 is a side cross sectional view of the silence system activator of Fig. 15;

Fig. 17 is a flow chart outlining an alarm process according to an embodiment of the
disclosure;

Fig. 18 shows an exploded view of the latch of Fig. 1; and
Fig. 19 is a schematic view of an alarm system according to an embodiment of the

disclosure.

Detailed Description of Embodiments

In the following detailed description, reference is made to the accompanying drawings,
which form a part thereof. |n the drawings, similar symbols typically identify similar
components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilised, and other changes may be made, without
departing from the spirit or scope of the subject matter presented herein. It will be
readily understood that the aspects of the present disclosure, as generally described
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herein, and illustrated in the Figures, can be arranged, substituted, combined,
separated, and designed in a wide variety of different configurations, all of which are
explicitly contemplated herein.

The present disclosure relates generally to latch assemblies for movable barriers. In
the illustrated embodiment, the latch assembly is used in latching a pool fencing gate.
However, it is to be appreciated that in other embodiments, the latch assembly could
be used in respect of other movable barriers and in particular in respect of other safety
enclosure gates for example as provided in playground fencing.

A previous gate latch of the Applicant is disclosed in PCT International Publication WO
92/03631 (WO 631). The latch of WO ‘631 is particularly suitable for pool fencing and
utilises magnet force to affect operation of the latch. The in WO ‘631 comprises a first
component including a latching pin mounted within a latch housing and movable
between a retracted and a latching or extended position. The latch pin is biased into
the retracted position. Normally the latch is attached to a gate post and is orientated
so that the latch pin moves within the latch housing in a vertical direction. The latch
operates in conjunction with a second component that forms a striker that forms part of
the latch and which is typically mounted on the gate. The striker includes a recess
which is arranged to receive the latch pin. A permanent magnet is also provided in the
striker to draw the latching pin into the recess of the striker when the striker is moved
into register with the latch (when the gate is moved to the closed position) so as to

effect latching of the latch to hold the gate closed.

It is to be appreciated that whilst embodiments of the present disclosure described
herein involve modifications, additions and improvements in relation to the above
described magnetic latch, the embodiments could be applied to other magnetic and
non-magnetic latch assemblies.

Disclosed in some embodiments is a latch assembly comprising a latch operative to
adopt a latched condition and an unlatched condition; a magnet imparting a magnetic
field; a sensor adapted to sense the magnetic field; the latch, magnet and sensor being
configured such that a change in the condition of the latch effects a variance in the
magnetic field sensed by the sensor such that the sensor is able to distinguish
between the latched condition and the unlatched condition.
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In some embodiments, the magnet is adapted such that movement of the latch into the
latched condition is induced by the magnetic field imparted by the magnet.

In some embodiments, the latch comprises a first component which is arranged to be
mounted to a movable barrier or surrounding structure and a second component
arranged to be mounted on the other of the movable barrier or the surrounding
structure, the first component and the second component configured to co-operate to
hold the movable barrier in a closed position in the latching condition.

In some embodiments, the first component includes a latch member and the second
component includes the magnet, and wherein when in the latched condition, the latch
member is closer to the magnet than in the unlatched condition and wherein the
proximity of the latch member to the magnet changes the strength of the magnetic field
sensed by the sensor.

In some embodiments, the latch member is biased into a retracted position and
movable from the retracted position to an engaging position, and wherein when the
components are in juxtaposition for latching in the closed position, the latch is arranged
to adopt the latching condition by the latch member being caused to be moved against
the bias from the retracted position to the engaging position by magnetic attraction
between the latch member and the magnet, wherein the latch member establishes
engagement with the second component.

In some embodiments, the sensor is located on the first component and the magnet is
located on the second component.

In some embodiments, the assembly further comprises a ferrite element adapted such
that movement of the ferrite element effects a change in the impact of the magnetic
field on the sensor.

In some embodiments, the ferrite element is moveably mounted with respect to the
sensor such that movement of the ferrite element effects a change in the sensitivity of
the sensor.

In some embodiments, the ferrite element is moveably mounted in relation to the
sensor, the ferrite element being moveable between a position in which more of the
ferrite element is proximal the sensor and a position in which less of the ferrite element
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is proximal the sensor.

In some embodiments, the ferrite element is slideably mounted in relation to the
sensor.

In some embodiments, the ferrite element is movably mounted on the first component.

In some embodiments, the sensor comprises a reed switch.

In some embodiments, the latch, magnet and sensor are configured such that the
magnetic field imparted by the magnet is sensed by the sensor when the latch is in the
latched condition.

In some embodiments, the assembly comprising an indicator adapted to warn a user
that the latch is in its unlatched condition for a predetermined period of time.

In some embodiments, the indicator comprises an audible and/or visual alarm.

In some embodiments, the indicator can be disengaged or silenced for a
predetermined period of time.

Disclosed in further embodiments is a latch assembly comprising a latch operative to
adopt a latched condition and an unlatched condition; a magnet imparting a magnetic
field; a sensor adapted to sense the magnetic field; the latch, magnet and sensor being
configured such that a change in the condition of the latch effects a variance in the
magnetic field sensed by the sensor such that the sensor is able to distinguish
between the latched condition and the unlatched condition; and an indicator adapted to
warn a user that the latch is in its unlatched condition for a predetermined period of
time.

In some embodiments, the indicator comprises an audible and/or visual alarm.

In some embodiments, the indicator can be disengaged or silenced for a
predetermined period of time.

In some embodiments disclosed is a gate latch assembly comprising a latch assembly
as disclosed in any one of the above embodiments.
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Disclosed in some embodiments is a sensor system for a latching assembly
comprising a magnet and a latch, the latch being moveable to adopt a latched
condition and an unlatched condition, the sensor system comprising a sensor adapted
to distinguish between the latched condition and the unlatched condition by sensing a
variation in the magnetic field imparted by the magnet.

In some embodiments, the sensor system further comprises a ferrite element, the
ferrite element being moveable with respect to the sensor to vary the sensitivity of the
sensor.

In some embodiments, the system is able to be attached to a housing of the latch.

In some embodiments, the variation in the magnetic field at the sensor is due to one or
both of the proximity of the magnet to the sensor and/or the proximity of a component
of the latch to the magnet.

Disclosed in some embodiments is a method of assembling a latch assembly
comprising assembling a latch operative to adopt a latched condition and an unlatched
condition, a magnet imparting a magnetic field and a sensor adapted to sense the
magnetic field such that a change in the condition of the latch effects a variance in the
magnetic field sensed by the sensor such that the sensor is capable of distinguishing
between the latched condition and the unlatched condition; adjusting the position of a
ferrite element to effect a change in the impact of the magnetic field on the sensor.

Disclosed in some embodiments is an alarm system adapted to provide an alarm when
a latch of a latch assembly has been in an unlatched condition after a predetermined
period of time, the system comprising:

a sensor adapted to sense a magnetic field imparted by a magnet in the latch
assembly to distinguish whether the latch is in a latched or unlatched condition;

an alarm unit adapted to create at least one alarm; and

an electronic circuit configured to receive data from the sensor regarding the
condition of the latch and transmit a signal to the alarm unit to create an alarm after the
predetermined period of time if the sensor continues to sense that the latch is in the
unlatched condition.

In some embodiments, the system comprises a battery arranged to power the alarm
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unit.

In some embodiments, the electronic circuit is configured to receive data from the
battery regarding the battery power and transmit a signal to the alarm unit to create an
alarm when the power of the battery is low.

In some embodiments, the electronic circuit is configured to signal to the alarm unit to
create a different form of alarm when the power of the battery is low than the alarm for
when the latch has been in the unlatched condition after the predetermined period of
time.

In some embodiments, the system comprises a silence system which is operable to
increase the predetermined period of time.

In some embodiments, the silence system comprises an actuator in communication
with the electronic circuit.

In some embodiments, the alarm unit comprises at least one speaker adapted to
create an audio element of the alarm.

In some embodiments, the alarm unit comprises at least one LED light adapted to
create a visual element of the alarm.

In some embodiments, the alarm system is configured to be activated when the sensor
senses no magnetic field from the magnet.

In some embodiments, the alarm system is adapted to calculate the pre-determined
period of time as commencing when the sensor has sensed no magnetic field from the
magnet.

Disclosed in some embodiments is a method of raising an alarm to indicate that a latch
of a latch assembly has been in an unlatched condition after a predetermined period of
time, the method comprising:

sensing when the latch is in the unlatched condition;

waiting for a predetermined period of time; and

if during the predetermined period of time the latch remains in the unlatched
condition, creating an alarm.
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In some embodiments, the method comprises continuing the alarm for an alarm time
interval if the latch remains in the unlatched condition.

In some embodiments, the method comprises creating the alarm for periodic alarm
time intervals if the latch remains in the unlatched condition.

In some embodiments, the alarm ceases between the periodic alarm time intervals.

In some embodiments, each successive alarm time interval is of increased duration
than the previous alarm time interval.

In some embodiments, each successive alarm time interval is of increased intensity
than the previous alarm time interval.

In some embodiments, the method comprises increasing the intensity of the alarm over
time if the latch remains in the unlatched condition.

In some embodiments, sensing when the latch is in an unlatched condition comprises
providing a sensor adapted to sense a magnetic field imparted by a magnet in the latch
assembly to distinguish whether the latch is in a latched or unlatched condition.

In some embodiments, the method comprises commencing the pre-determined period
of time when the sensor senses no magnetic field from the magnet.

In some embodiments, the alarm comprises an audio element, a visual element or a
combination of both.

In some embodiments, the method comprises selectively increasing the pre-
determined period of time after the pre-determined period of time has commenced.

Referring to the Figures, an illustrative embodiment of a latch 10 for movable barriers
is shown and will now be described with reference to Figs 1-4 and 18.

The latch 10 is shown installed for use on a movable barrier in the form of a pool
fencing gate 11. The latch 10 is a magnetic type assembly, the operation of which is
similar to that described above with respect to WO ‘631.
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The illustrated latch 10 comprises a first component 15 mounted to a fixed post 12 of
the pool fencing and a second component 16 mounted to the gate 11. The first and
second components 15, 16 releasably engage with one another to hold the gate 11 in
a closed position as shown in Fig. 1 for example. The first component 15 provides the
main latch structure of the latch 10 (including the latch mechanism and keeper) and the
second component 16 provides the striker of the latch.

Although the Figures show an embodiment where the first latch component 15 is
mounted to the fixed post 12 and the second component 16 is mounted to the gate 11,
it is to be understood that the components 15, 16 could be mounted the other way
around.

The first component 15 comprises a latch mechanism 17 incorporating a number of
latch members coupled together to form a latch extending along a longitudinal axis,
and a housing 21 containing at least a portion of the latch mechanism. One of the
latch members is an elongate latching pin 20 housed within the housing 21. The
housing body 21 is mounted via mounting brackets 22 to the fixed post 12 and
incorporates a keeper 18 disposed at a lower end of the housing body 21 and which is
arranged to receive the second (striker) component 16 . A spring 23 which forms part
of the latch mechanism provides an upward bias on the latching pin 20 so as to hold
the pin in an upward position above the keeper when the latching pin is released from
the second component and the gate 11 is opened, as will be described in further detail
below.

The second component 16 comprises a body 25 having a retaining element in the form
of a recess 30 within which is located a permanent magnet 31. The body 25 is
mounted to the gate 11 via a mounting portion 32 that couples to a mounting bracket
33. The second component 16, when the gate 11 is closed as shown in Fig. 1, is
received within the keeper 18 of the first component. In this configuration, the
permanent magnet 31 acts on the latching pin 20 disposed within the housing 21
above the keeper 18, overcoming the bias of the spring 23 to draw the pin into the
keeper 18 and into recess 30 of the striker 16 to capture the pin in the striker recess
and thereby bring the latching pin into a latched condition.

To bring the latching pin 20 out of its latched condition (ie. into an unlatched condition)
and enable the gate 11 to be opened, the latching mechanism 17 further comprises an
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actuator comprising a gripping portion for a user to grip in the form of a knob 35. The
knob 35 is provided on the end of an arm 34, the opposed end of which is connected to
the latching pin 20 via a link bar 38 of the latching mechanism 17. The arm 34 and the
link bar 38 are further latch members of the latching mechanism and are configured,
with the latching pin 20, to extend along the longitudinal axis. The knob 35 is located at
and projects beyond the top of the housing 21. To open the gate 11, a user pulls the
knob 35 upwards which raises the latching pin 20 out of the recess 30 in the body 25
and away from the magnet 31 which allows the gate to be opened. This usually
requires a greater force (against that of the magnet) than can be applied by a small
child, which in combination with the high location of the knob 35, enables the magnetic
latch to inhibit young children from entering a pool area without supervision.

With the gate 11 open, the biasing spring 23 holds the latching pin 20 in its now
elevated position, even when the user lets go of the knob 35. Furthermore, the latch
mechanism includes a lost motion arrangement incorporating a lost motion cage 36
which allows for the knob 35 to return to its rest position when the latching pin 20 is in
its elevated position and also ensures that the weight of the upper portion 37 of the
latch mechanism (which includes the knob 35 and link bar 38) does not bias the latch
pin into lowered position which could otherwise prevent the latch from adopting its
latched condition when the gate is closed. Further details of the lost motion
arrangement are disclosed in WO ‘631, the contents of which are incorporated by
cross reference.

When the gate 11 is swung back to its closed position, the striker body 25 containing
the permanent magnet 31 is brought back into alignment with the latching pin 20 and
automatically draws the pin down back into the recess 30 under the influence of the
magnetic force provided by the magnet. As described above, the magnetic force is
sufficiently great enough to overcome the bias provided by the spring 23 that holds the
latching pin up when the gate is open. As a result the latching of the gate happens
automatically upon closing.

The latch 10 also comprises a key operated lock mechanism 40 for locking the latching
pin 20 in its latched condition where it is retained in the recess 30 of the second striker
component 16. The lock mechanism is also housed within the housing 21 of the first
component. The lock mechanism 40 comprises a key barrel 41 having a key receiving
opening in an outer face of the housing 21. Rotation of the key barrel 41 using the key
brings the lock mechanism 40 into a locking condition where it engages with one of the
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latch members of the locking mechanism 17. More specifically, a first lock member 44
is rotated by rotation of the key barrel 41, which causes a second lock member 45 to
move from a retracted configuration to a projected configuration where it engages the
arm 34 extending from the knob 35. In this locking condition, the lock mechanism 40
prevents upward axial movement of the latch members including the latching pin 20
under manual operation of the knob 35 and thus locks the latching pin in its latched
condition. In these conditions, the gate 11 cannot be unlatched and opened without
the key to operate the lock mechanism 40, providing an additional level of safety in
particular for pool fencing gates.

Referring now to Figs. 4 - 9, a latching assembly 50 comprises the latch 10 and a latch
sensor system 100 which in the illustrated form is mounted onto an external housing of
the first latch component 15 of the latch 10. In this way the sensor system can be
provided by a separate module to the latch 10 and does not directly engage the latch
mechanism used in the latch 10.

The latch sensor system 100 comprises a magnetic field sensor 102. In the illustrated
form the magnetic field sensor 102 is in the form of a reed switch. The reed switch is
arranged to switch between an open position (where the contact is open) and a closed
position (where the contact is closed) depending on the presence or absence of a
magnetic field of particular strength. The magnetic field sensor 102 is positioned and
adapted to sense the magnetic field imparted by the permanent magnet 31 in a latched
configuration.

In use when the latching pin 20 of the latching assembly 10 is in the latched condition,
as illustrated in Fig. 5, the latching pin 20 is positioned proximal the permanent magnet
31. In this condition the magnetic field from the permanent magnet 31 passes through
the latching pin 20 and is detected by the magnetic field sensor 102. The strength of
the magnetic field detected is arranged to place the reed switch in one of the open or
closed position and in that position, no alarm sequence is generated and the system
becomes inactive.

Figs 6 — 9 show the latching pin 20 of the latching assembly 10 in unlatched conditions.
As shown in Figs 6 and 7, the latching pin 20 is in the unlatched condition when the
pool fencing gate (not illustrated in these Figs) is open and thus the latching pin 20
which is associated with the first latching component 15 is remote from the permanent
magnet 31 associated with the second latching component 16. The magnetic field
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associated with the permanent magnet 31 is thus not sensed by the magnetic field
sensor 102. This causes the reed switch to be in the other of the open or closed
position and this determination begins an alarm sequence.

In Figs 8 and 9, the latching pin 20 is in an unlatched condition because the latching
pin 20 is not drawn into the keeper 18 of the latching assembly 10 even though the
components are juxtaposed for latching with the gate closed. As a result in this
condition the fencing gate appears closed but is not operatively latched. In this
unlatched condition the distance between the permanent magnet 31 and the latching
pin 20 is sufficiently large that only minimal magnetic field passes through the latching
pin 20. As a result the magnetic field sensor 102 senses only a minimal magnetic field.
In this condition the sensor is adapted to interpret the minimal magnetic field as
indicating the latching assembly 10 is not in the latched condition. Again the minimal
magnetic field causes the reed switch to be in the other of the open or closed position
which begins the alarm sequence.

Referring to Figs. 10 — 12, the sensor system further comprises a sensitivity
adjustment arrangement 110 which, in the illustrated form, is designed to allow the
strength of the magnetic field sensed by the magnetic field sensor 102 to be adjusted.

In the illustrated form the sensitivity adjustment arrangement 110 comprises a ferrite
rod 112 located in the first latching component 15. The ferrite rod 112 is positioned
proximal the magnetic field sensor 102 in the form of a reed switch. In order to allow for
adjustment in the sensitivity of the magnetic field sensor 102 the ferrite rod 102 is
moveable. In the illustrated form the ferrite rod 112 is longitudinally slideable with
respect to the magnetic field sensor 102. However any adjustable movement of the
ferrite rod 112 with respect to the magnetic field sensor 102 which allows the effect of
the ferrite rod 112 on the magnetic field sensor 102 to be increased or decreased can
act as a sensitivity adjustment arrangement encompassed by this description.

In the illustrated form, the sensitivity adjustment is designed to occur during
manufacture of the latching assembly. As shown in Fig. 11, the sensitivity adjustment
arrangement 110 further includes a slideable controller 113 which is engaged with the
ferrite rod 112 to allow for movement of the ferrite rod with respect to the magnetic field
sensor. In the illustrated form, the ferrite rod 112 is moveable into notched positions
115 to allow the ferrite rod 112 to be secured in position with respect to the magnetic
field sensor 102 after adjustment. As shown in Fig. 12, the ferrite element 112 is
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engaged with a slideable mounting 114 to allow sliding movement of the element

The sensitivity adjustment arrangement 110 has the benefit of allowing for a consistent
latch sensor system 100 despite variations in sizes, positioning and field strength of the
components of the latching assembly.

While the ferrite element 112 of the sensitivity adjustment arrangement 110 has been
shown mounted proximal to the sensor in the illustrated form, it could similarly be
mounted proximal to the magnet 31 or another element of the sensor system 100 to
adjust the intensity of the magnetic field as required.

Referring now to Figs 13 — 16 the latch sensor system 100 further includes a silence
system 120. The silence system 120 comprises a silence actuator in the form of a
button 121 which, in the illustrated form, is positioned in a face of the first latching
component 15. Contact with the silence button 121 is sensed by a silencing sensor 122
which activates a 20 minute silence process. The silence system 120 must be initially
activated by a user pressing an activator in the form of an activation button 123 as its
automatic setting is set not to function for maximum safety.

Referring now to Figs. 17 and 19, an alarm system 300 is illustrated by way of a
schematic in Fig. 19 which is configured to operate an alarm process 1000 as
illustrated by way of a flowchart in Fig. 17.

The alarm system 300 incorporates the magnetic field sensor 102 described above
which is sensing the magnetic field of the magnet 31 in the latch 10. The alarm system
300 comprises an electronic circuit 301 which is configured to receive data from the
sensor 102 regarding the condition of the latch 10. The electronic circuit 301 may
incorporate a microprocessor to control the alarm process 1000. The alarm system
300 also comprises an alarm unit 302 for creating an alarm when signalled to do so by
the electronic circuit 301. The alarm unit 302 incorporates at least one speaker and at
least one LED light which enables the alarm to create audio, visual or audio-visual
alarms. The alarm unit 302 is configured to be capable of creating different types of
alarms.

The alarm system also comprises a battery 303 for powering the alarm unit 302. The
battery 303 also communicates with the electronic circuit 301 to monitor the power
level of the battery. The alarm system 300 also incorporates the silence system 120
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including the silence button 121, the silence sensor 122 and the activation button 123.

Referring in particular to Fig. 17, the alarm process 1000 will now be described. The
alarm process 1000 provides a method of raising an alarm to indicate that the latch 10
has been in an unlatched condition after a predetermined period of time. The alarm
process 1000 comprises an activation sequence 1001 for activating the alarm system
300 and initiating the process 1000, followed by a series of alarm sequences 1002,
1003, 1004, and 1005.

When the gate 11 is in its closed position and the latch 10 is in its latched condition
with the latching pin 20 received in the striker recess 30 in close proximity to the
magnet 31, the alarm system 300 remains deactivated. The activation sequence 1001
of the alarm process 1000 is initiated when the knob 35 is lifted 1010 to cause the latch
10 to adopt its unlatched condition and the gate 11 is opened 1011 from its closed
position. Both of these steps 1010, 1011 in the activation sequence 1001 are detected
by the sensor 102 which communicates this to the electronic circuit 301 to activate the
alarm system 300 in step 1012 of the activation sequence 1001. Activation of the
alarm system 300 is acknowledged 1013 by the electronic circuit 301 signalling to the
alarm unit 302 to create a brief audio and/or visual activation alarm. This also provides
an alert that the gate 11 has been opened.

Once the alarm system 300 has been activated, the system is configured to operate
the alarm process 1000 until the sensor 102 senses that the latch 10 has been
returned to its latching condition. As soon as this occurs, the alarm process 1000
immediately ceases and the alarm system 300 is deactivated. Advantageously, the
alarm system 300 and process 1000 provides an alarm for when the gate 11 has not
been properly latched to secure against unsupervised entry into the secured area (eg.
a pool) by children.

After activation of the system 300 in the activation sequence 1001, the alarm process
1000 commences the first alarm sequence 1002. This comprises initiating a first timer
1014. The timer sets a pre-determined period of time (in the embodiment
approximately 8 seconds) from the gate 11 being opened in step 1011. The
predetermined period of time is set to provide a reasonable time frame to close the
gate 11 and return the latch 10 to its latched condition without setting off an alarm.
However, if the latch 10 has not been returned to its latched condition within the
predetermined period of time 1014, the first alarm sequence 1002 provides a first
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alarm reminder 1015 for a first alarm time interval.

After the first alarm reminder 1015 has been completed, the alarm process 1000
proceeds to the second alarm sequence 1003. The second alarm sequence
comprises waiting 1016 for a second pre-determined period of time (in the embodiment
8 seconds) as set by a second timer from the first alarm reminder 1015. The second
alarm sequence 1003 similarly comprises providing a second alarm reminder 1017 for
a second alarm time interval after waiting for the second pre-determined period of time
1016 set by the second timer.

The alarm process 1000 subsequently proceeds to the third alarm sequence 1003
which comprises waiting for a pre-determined period of time 1018 after the second
alarm reminder 1017 before providing a third alarm reminder 1019. The third alarm
sequence 1003, in the illustrated embodiment, involves a number of repetitions of the
third alarm reminder 1019 after pre-determined periods of time. The alarm process
1000 subsequently proceeds to a fourth alarm sequence 1005. The process 1000 is
arranged so that the fourth alarm sequence 1005 continues indefinitely until the latch
10 has been returned to its latched condition.

Each alarm reminder generally involves a combination of audio and visual alarm
signals provided by the alarm unit 302, for example a sound emitted from a speaker
and a flashing of a LED light. The alarm process 1000 is configured so that each
subsequent alarm reminder in the first to third alarm sequences 1002 — 1004 have an
alarm time interval of increasing duration. Further, each subsequent alarm reminder in
the first to third alarm sequences is of increased intensity such as by increasing the
pitch, the volume or modifying the style of the alarm where there is an audio alarm
element to the alarm reminder. For example the alarm reminder 1019 in the third
alarm sequence 1004 comprises an ascending sound for 30 seconds as compared to
single pitch sound used for the alarm reminders 1015, 1017 in the first and second
alarm sequences. The fourth alarm sequence 1005, which continues indefinitely at the
end of the alarm process 1000, has a consistent alarm reminder 1020 every time it is
repeated (in the embodiment every five minutes).

Also, in the embodiment described above, the predetermined periods of time that the
alarms sequences wait for before providing alarm reminders are of approximately the
same duration. However, in other embodiments each subsequent period of time that
the alarm sequences wait before providing alarm reminders may be shorter than the
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previous period of time to provide a sense of urgency.

The alarm process 1000 also comprises a battery power check sequence 1006. The
battery power check sequence 1006 commences during the activation sequence 1001
of the alarm process 1000. In the battery power check sequence 1006, the electronic
circuit 301 checks the power level of the battery 303, if the battery power is low 1021,
then electronic circuit signals the alarm unit 302 to provide an battery low alarm 1022.
In the embodiment shown in Fig. 17, this occurs after activation of the alarm system
300 is acknowledged 1013 by the alarm unit 302 to creating a brief activation alarm.
The alarm unit 302 is adapted to provide a different type of alarm, aurally and/or
visually, to distinguish between the battery low alarm and all other alarms provided by
the alarm unit 302. Advantageously, the battery power check sequence 1006 mitigates
the risk that the battery 303 powering the alarm unit 302 could inadvertently go flat,
leaving the alarm unit 302 inoperative and the alarm system 300 ineffective.

Fig. 17 also shows how the silence process 1007 modifies the alarm process 1000 by
extending the predetermined time periods between the alarm reminders that the latch
remains in the unlatched condition. The silence process 1007 comprises an activation
sequence 1008 followed by an alarm sequence 1009 (of 20 minutes in the illustrated
embodiment). At the end of the alarm sequence 1009, should the latch remain in the
unlatched condition, the silence process 1007 proceeds to one of the alarm sequences
(in the illustrated embodiment it is the highest intensity third alarm sequence 1004) in
the alarm process.

As described above the silence process 1007 can only be activated if the silence
system 120 has first been switched on 1030 by pressing the activation button 123.
The activation button 123 is also used to switch the silence system 120 off 1036.
When the silence system is switched on or off 1030, 13036, the electronic circuit 301
signals to the alarm unit 302 to provide an alert that the silence system 120 that this
has occurred.

The activation sequence 1008 of the silence process 1007 also requires that the
silence button 121 be pressed in step 1031. The alarm system 300 and the silence
system 120 are configured so that the silence button is only operable to activate the
silence process 1007 when the alarm system 300 has been activated (ie. after the
latch has been unlatched and the gate opened). This mitigates the risk that the silence
sequence has been inadvertently activated prior to a person opening the gate, of which
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that person is not aware. Once the silence button has been pressed 1031, the
activation of the silence system 120 is acknowledged 1032 by the electronic circuit 301
signalling to the alarm unit 302 to create a brief audio and/or visual activation alarm.

After activation of the silence system 120 in the activation sequence 1008, the alarm
sequence 1009 commences. The alarm sequence 1009 continues for a set period of
time (in the illustrated embodiment, 20 minutes) unless the latch is returned to its
latched condition. The alarm sequence 1009 first initiates a timer to set a
predetermined period of time (in the embodiment five minutes) from the gate 11 being
opened in step 1011. After waiting 1033 for this pre-determined period of time set by,
the alarm sequence 1009, if the latch has not been returned to its latched condition,
the alarm sequence 1009 of the silence process 1007 provides an alarm reminder
1034. The five minute waiting period 1033 and subsequent alarm reminder 1034 are
repeated four times, after which the silence process 1007 is completed and the alarm
system 300 commences the third alarm sequence 1004 in the alarm process 1000.

The five minute delays between the alarm reminders in the silence process 1007 are
substantially longer than the delays between the alarm reminders in at least the initial
alarm reminders in the alarm process 1000.

It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the
common general knowledge in the art, in Australia or any other country.

In the claims which follow and in the preceding disclosure, except where the context
requires otherwise due to express language or necessary implication, the word
“comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, i.e. to specify the presence of the stated features but not to preclude the
presence or addition of further features in various embodiments of the present
disclosure.

Accordingly, the present disclosure is not to be limited in terms of the particular
embodiments described in this application, which are intended as illustrations of
various aspects. Many modifications and variations can be made without departing
from its spirit and scope, as will be apparent to those skilled in the art. Functionally
equivalent methods and apparatuses within the scope of the disclosure, in addition to
those enumerated herein, will be apparent to those skilled in the art from the foregoing
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descriptions. Such modifications and variations are intended to fall within the scope of
the appended claims. The present disclosure is to be limited only by the terms of the
appended claims, along with the full scope of equivalents to which such claims are
entitled. It is to be understood that this disclosure is not limited to particular methods
which can, of course, vary. It is also to be understood that the terminology used herein
is for the purpose of describing particular embodiments only, and is not intended to be
limiting.

From the foregoing, it will be appreciated that various embodiments of the present
disclosure have been described herein for purposes of illustration, and that various
modifications may be made without departing from the scope and spirit of the present
disclosure. Accordingly, the various embodiments disclosed herein are not intended to
be limiting, with the true scope and spirit being indicated by the following claims.
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CLAIMS
1. A latch assembly comprising:

a latch operative to adopt a latched condition and an unlatched
condition;

a magnet imparting a magnetic field:;

a sensor adapted to sense the magnetic field;

the latch, magnet and sensor being configured such that a change in the
condition of the latch effects a variance in the magnetic field sensed by the sensor
such that the sensor is able to distinguish between the latched condition and the
unlatched condition.

2. A latch assembly as claimed in claim 1, wherein the magnet is adapted such
that movement of the latch into the latched condition is induced by the magnetic field
imparted by the magnet.

3. A latch assembly as claimed in either claim 1 or 2, wherein the latch comprises
a first component which is arranged to be mounted to a movable barrier or surrounding
structure and a second component arranged to be mounted on the other of the
movable barrier or the surrounding structure, the first component and the second
component configured to co-operate to hold the movable barrier in a closed position in
the latching condition.

4. A latch assembly as claimed in claim 3, wherein the first component includes a
latch member and the second component includes the magnet, and wherein when in
the latched condition, the latch member is closer to the magnet than in the unlatched
condition and wherein the proximity of the latch member to the magnet changes the
strength of the magnetic field sensed by the sensor.

5. A latch assembly as claimed in claim 4, wherein the latch member is biased into
a retracted position and movable from the retracted position to an engaging position,
and wherein when the components are in juxtaposition for latching in the closed
position, the latch is arranged to adopt the latching condition by the latch member
being caused to be moved against the bias from the retracted position to the engaging
position by magnetic attraction between the latch member and the magnet, wherein the
latch member establishes engagement with the second component.
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6. A latch assembly as claimed in any one of claims 3 to 5, wherein the sensor is
located on the first component and the magnet is located on the second component.

7. A latch assembly as claimed in any preceding claim, further comprising a ferrite
element adapted such that movement of the ferrite element effects a change in the
impact of the magnetic field on the sensor.

8. A latch assembly as claimed in claim 7, wherein the ferrite element is moveably
mounted with respect to the sensor such that movement of the ferrite element effects a
change in the sensitivity of the sensor.

9. A latch assembly as claimed in claim 7 or 8, wherein the ferrite element is
moveably mounted in relation to the sensor, the ferrite element being moveable
between a position in which more of the ferrite element is proximal the sensor and a
position in which less of the ferrite element is proximal the sensor.

10. A latch assembly as claimed in claim 9, wherein the ferrite element is slideably
mounted in relation to the sensor.

11. A latch assembly as claimed in claim 9 or 10 when dependent on claim 5,
wherein the ferrite element is movably mounted on the first component.

12. A latch assembly as claimed in any preceding claim, wherein the sensor
comprises a reed switch.

13. A latch assembly as claimed in any preceding claim, wherein the latch, magnet
and sensor are configured such that the magnetic field imparted by the magnet is
sensed by the sensor when the latch is in the latched condition.

14. A latch assembly as claimed in any preceding claim, further comprising an
indicator adapted to warn a user that the latch is in its unlatched condition for a

predetermined period of time.

15. A latch assembly as claimed in claim 14, wherein the indicator comprises an
audible and/or visual alarm.

16. A latch assembly as claimed in claim 14 or 15, wherein the indicator can be
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disengaged or silenced for a predetermined period of time.

17. A latch assembly comprising:

a latch operative to adopt a latched condition and an unlatched
condition;

a magnet imparting a magnetic field:;

a sensor adapted to sense the magnetic field;

the latch, magnet and sensor being configured such that a change in the
condition of the latch effects a variance in the magnetic field sensed by the sensor
such that the sensor is able to distinguish between the latched condition and the
unlatched condition; and

an indicator adapted to warn a user that the latch is in its unlatched
condition for a predetermined period of time.

18. A latch assembly as claimed in claim 17, wherein the indicator comprises an
audible and/or visual alarm.

19. A latching assembly as claimed in claim 17 or 18, wherein the indicator can be
disengaged or silenced for a predetermined period of time.

20. A gate latch assembly comprising a latch assembly as claimed in any one of
the preceding claims.

21. A sensor system for a latching assembly comprising a magnet and a latch, the
latch being moveable to adopt a latched condition and an unlatched condition, the
sensor system comprising a sensor adapted to distinguish between the latched
condition and the unlatched condition by sensing a variation in the magnetic field
imparted by the magnet.

22. A sensor system as claimed in claim 21, further comprising a ferrite element,
the ferrite element being moveable with respect to the sensor to vary the sensitivity of

the sensor.

23. A sensor system as claimed in either claim 21 or 22, wherein the system is able
to be attached to a housing of the latch.

24. A sensor system as claimed in any one of claims 21 to 23, wherein the variation



WO 2014/127413 PCT/AU2014/000145

10

15

20

25

30

35

-24-

in the magnetic field at the sensor is due to one or both of the proximity of the magnet
to the sensor and/or the proximity of a component of the latch to the magnet.

25. A method of assembling a latch assembly comprising:

assembling a latch operative to adopt a latched condition and an unlatched
condition, a magnet imparting a magnetic field and a sensor adapted to sense the
magnetic field such that a change in the condition of the latch effects a variance in the
magnetic field sensed by the sensor such that the sensor is able to distinguish
between the latched condition and the unlatched condition;

adjusting the position of a ferrite element to effect a change in the impact of the
magnetic field on the sensor.

26. An alarm system adapted to provide an alarm when a latch of a latch assembly
has been in an unlatched condition after a predetermined period of time, the system
comprising:

a sensor adapted to sense a magnetic field imparted by a magnet in the latch
assembly to distinguish whether the latch is in a latched or unlatched condition;

an alarm unit adapted to create at least one alarm; and

an electronic circuit configured to receive data from the sensor regarding the
condition of the latch and transmit a signal to the alarm unit to create an alarm after the
predetermined period of time if the sensor continues to sense that the latch is in the
unlatched condition.

27. An alarm system as claimed in claim 26, wherein the system comprises a
battery arranged to power the alarm unit.

28. An alarm system as claimed in claim 27, wherein the electronic circuit is
configured to receive data from the battery regarding the battery power and transmit a
signal to the alarm unit to create an alarm when the power of the battery is low.

29. An alarm system as claimed in claim 28, wherein the electronic circuit is
configured to signal to the alarm unit to create a different form of alarm when the power
of the battery is low than the alarm for when the latch has been in the unlatched
condition after the predetermined period of time.

30. An alarm system as claimed in any one of claims 26-29, wherein the system
comprises a silence system which is operable to increase the predetermined period of
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time.

31. An alarm system as claimed in claim 30, wherein the silence system comprises
an actuator in communication with the electronic circuit.

32. An alarm system as claimed in any one of claims 26-31, wherein the alarm unit
comprises at least one speaker adapted to create an audio element of the alarm.

33. An alarm system as claimed in any one of claims 26-32, wherein the alarm unit
comprises at least one LED light adapted to create a visual element of the alarm.

34. An alarm system as claimed in any one of claims 26-33, wherein the alarm
system is configured to be activated when the sensor senses no magnetic field from
the magnet.

35. An alarm system as claimed in claim 34, wherein the alarm system is adapted
to calculate the pre-determined period of time as commencing when the sensor has
sensed no magnetic field from the magnet.

36. A method of raising an alarm to indicate that a latch of a latch assembly has
been in an unlatched condition after a predetermined period of time, the method
comprising:

sensing when the latch is in the unlatched condition;

waiting for a predetermined period of time; and

if during the predetermined period of time the latch remains in the unlatched
condition, creating an alarm.

37. A method as claimed in claim 36, wherein the method comprises continuing the
alarm for an alarm time interval if the latch remains in the unlatched condition.

38. A method as claimed in claim 36 or 37, wherein the method comprises creating
the alarm for periodic alarm time intervals if the latch remains in the unlatched
condition.

39. A method as claimed in claim 38, wherein the alarm ceases between the
periodic alarm time intervals.
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40. A method as claimed in claim 38 or 39, wherein each successive alarm time
interval is of increased duration than the previous alarm time interval.

41. A method as claimed in any one of claims 38 to 39, wherein each successive
alarm time interval is of increased intensity than the previous alarm time interval.

42. A method as claimed in any one of the claims 36 to 41, wherein the method
comprises increasing the intensity of the alarm over time if the latch remains in the
unlatched condition.

43. A method as claimed in any one of claims 36 to 42, wherein sensing when the
latch is in an unlatched condition comprises providing a sensor adapted to sense a
magnetic field imparted by a magnet in the latch assembly to distinguish whether the
latch is in a latched or unlatched condition.

44, A method as claimed in claim 43, wherein the method comprises commencing
the pre-determined period of time when the sensor senses no magnetic field from the
magnet.

45, A method as claimed in any one of claims 36-44, wherein the alarm comprises
an audio element, a visual element or a combination of both.

46. A method as claimed in any one of claims 36-45, wherein the method
comprises selectively increasing the pre-determined period of time after the pre-
determined period of time has commenced.
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reasons:

L.

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17(2)(a)(i), an international search is not required to be
carried out, including

I:I Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such

an extent that no meaningful international search can be carried out, specifically:

I:I Claims Nos:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a)

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.
9. I:I As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite
payment of additional fees.
3. l_‘ As only some of the required additional search fees were timely paid by the applicant, this international search report
— covers only those claims for which fees were paid, specifically claims Nos.:
4. lﬂ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
— restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-6, 12-13, 20-21, 23-24
Remark on Protest |:| The additional search fees were accompanied by the applicant's protest and, where applicable,

the payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable
protest tee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (third sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/AU2014/000145

Supplemental Box

Continuation of: Box III

This International Application does not comply with the requirements of unity of invention because it does not relate to one

invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct

groups:

¢ Claims 1-16 and 20-24 are directed to a latch assembly and/or a sensor there for in which the sensor is able to detect the latched
or unlatched condition by a variance in the magnetic field of a magnet. The feature of a sensor to distinguish between the
latched and unlatched condition by sensing a variation in the magnetic field is specific to this group of claims.

o Claims 17-19, 26-46 are directed to a latch assembly and/or an alarm there for in which the alarm is triggered when a sensor
detects that the latch has been in the unlatched condition for a predetermined time. The feature of an indicator adapted to warn a
user (creating an alarm) that the latch is in its unlatched condition for a predetermined period of time is specitic to this group of
claims.

e Claim 25 is directed to a method of assembling a latch assembly having a sensor able to detect the latched or unlatched
condition by a variance in the magnetic field of a magnet and adjusting the position of a ferrite element to effect a change in the
impact of the magnetic field on the sensor. The feature of adjusting the position of a ferrite clement to adjust the impact of the
magnetic field on the sensor is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,

defines a special technical feature as a feature which makes a contribution over the prior art.

When there is no special technical feature commeon to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. The only feature common to
all of the claimed inventions and which provides a technical relationship among them is a sensor arranged to sense when a latch is
in the latched or unlatched condition

However this feature does not make a contribution over the prior art because it is disclosed in:

US 2006/0192396 A1 (FROLOV et al.) 31 August 2006 (see abstract) (and furthermore, any other features that are common to
combinations of the above groups of claims are also known from this document).

Therefore in the light of this document this common feature cannot be a special technical feature. Therefore there is no special
technical feature common to all the claimed inventions and the requirements for unity of invention are consequently not satisfied «

posteriori.

As the search and examination for the additional inventions will each require more than negligible additional search and
examination effort over that for the first invention and each other, two additional search fees are warranted.

Where appended claims introduce features of one of the claimed inventions and yet are additionally appended to claims directed to
any other of'the claimed inventions, such claims will only be searched and reported on to the extent that additional search fees have
been paid for all such claimed inventions. Hence claims 7-11 and 22 are only reported on if an additional fee was paid tor the third
group of claims (i.e. claim 25), and claims 14-16 are only reported on if an additional fee was paid for the second group of claims
(i.e. claims 17-19, 26-35 and 36-40).
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This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report

Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

WO 2011/088496 Al 28 July 2011 None

GB 2310447 A 27 August 1997 None

US 5362116 A 08 November 1994 AU 649664 B2 02 Jun 1994
AU 7613891 A 20 Feb 1992
WO 9203631 Al 05 Mar 1992
CA 2088680 Al 14 Feb 1992
NZ 239369 A 27 Sep 1994

TS 2009/0090148 A1 09 April 2009 None

US 6359538 Bl 19 March 2002 None

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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