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mechanism described Is, for example, a vehicle seat belt and the mechanism minimises or prevents unwanted activation of line
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and at least one secondary system when a combination of the sensed motion characteristics achieves a threshold. A second
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least one sensed motion characteristic achieves a threshold, the threshold being modified based on at least one further motion
characteristic. A method of use of the above mechanisms Is also described.
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FIGURE 1

(57) Abstract: Variable behaviour control mechan-
iIsm with a variety of motion characteristics, the
mechanism comprising means to measure a plurality
of motion characteristics and to activate systems
when a threshold of the motion characteristics is
reached. The mechanism described 1s, for example,
a vehicle seat belt and the mechanism minimises or
prevents unwanted activation of line extension or re-
traction of the seat belt. A first mechanism 1s de-
scribed where activation occurs between at least one
primary system and at least one secondary system
when a combination of the sensed motion character-
1stics achieves a threshold. A second mechanism 1s
described where activation occurs between at least
one primary system and at least one secondary sys-
tem when at least one sensed motion characteristic
achieves a threshold, the threshold being modified
based on at least one further motion characteristic.
A method of use of the above mechanisms 1s also

described.
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A VARIABLE BEHAVIOUR CONTROL MECHANISM FOR A MOTIVE SYSTEM

RELATED APPLICATIONS

This application derives priority from New Zealand patent application number 715391 the contents of

which as incorporated herein by reference.

TECHNICAL FIELD

Described herein is a variable behaviour control mechanism for a motive system. More specifically, a
mechanism is described with sensitivity to a variety of motion characteristics, the mechanism comprising
means to measure a plurality of motion characteristics and, where the system is activated to complete
some manner of movement, or movement prevention, in response to the mechanism dynamics of

movement, activation only occurs as a result of sensitivity to a plurality of characteristics of motion.

BACKGROUND ART

As noted above, this disclosure relates to a mechanism for a motive system whose activation alters in

response to the characteristic of the dynamics of the motion of the system.

Known art systems use a single characteristic measure on the dynamic motion as the input for
determining a point of activation (e.g. position, velocity, acceleration, or jerk). These systems provide an
activation of the systems based of the input characteristics of a single threshold value of the measured
metric. An example of this type of mechanism may be a seat belt used in a vehicle. The seat belt
mechanism allows line extension and retraction however, when a sudden acceleration occurs, latches
engage a stop mechanism and line extension halts. In this example the single motion characteristic
measured is acceleration. No other aspects of system motion are measured or used to control the
activation of the stop mechanism. This type of system is clearly effective however it is far from perfect,
for example, because the system is prone to unwanted activation for example when the user fits the

seatbelt and pulls the belt too rapidly.

In many situations and applications it is desired (and beneficial) to have the activation of the system vary
based on the dynamics of the motion — the dynamics of the motion being determined by considering the

variation in motion characteristic(s) with respect to time.

By definition, a system setting an activation threshold value based on a single characteristic measure is

unable to determine activation based on a threshold set by that single characteristic measure itself.

However, if a change of the characteristic measure was determined, or the characteristic behaviour of

the motion with respect to a time reference was considered, or an alternative characteristic measure
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was considered, and a measure or assessment of this was then used in some manner with or alongside
the single characteristic measured to determine the activation, then the desired system activation
response could be achieved. Activation may for example be a threshold, varied by one or more motion
characteristic measures or using a plurality of characteristic measures to determine a fixed activation
threshold. Expressed another way, if a greater range of motion characteristics are measured, the
eventual mechanism may be less prone to false activations, more likely to activate when needed and
potentially more likely to activate faster than perhaps might be the case when a single motion

characteristics is measured.

An aim of the mechanism described herein may be to provide an alternative variable behaviour control

mechanism for a motive system or at least provide the public with a choice.

Further aspects and advantages of the control mechanism and method of use will become apparent

from the ensuing description that is given by way of example only.

SUMMARY

Described herein is a variable behaviour control mechanism with a variety of motion characteristics, the
mechanism comprising means to reference a plurality of motion characteristics and, where the
mechanism activates when a threshold is reached to complete some manner of control or control
prevention in response to the motion characteristics, activation only occurring as a result of a plurality of
characteristic of motion. The mechanism described is comparatively more complicated than art single
motion characteristic measurement system like a simple vehicle seat belt and as a result may be used to
for example, minimise or prevent unwanted activation thereby creating increased functional and

application yet operate with great accuracy when activation is required.

In a first aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold.

In a second aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:
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at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary
system when the at least one sensed motion characteristic achieves a threshold, the threshold being

determined based on the measure of at least one further motion characteristic.

In a third aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a set of criteria is met by at least two or more motion characteristics.

In a fourth aspect, there is provided a method of controlling a variable behaviour control mechanismin a

motive system by the steps of:
(a) providing a mechanism substantially as described above; and
(b) providing a motive force on the at least one primary mechanism;
(c) referencing at least two motion characteristics;

(d) when a threshold is reached based on the reference motion characteristics, activation occurs

between the at least one primary system and the at least one secondary system.
Advantages of the above may comprise one or more of:

- Differentiation between motion types - the mechanism can be tuned to distinguish different
motion types based on the ‘signature’ of the motion. For example a free falling object is subject
to a constant acceleration of 9.81 m/s2 and a linearly increasing velocity while a person walking
has a varying acceleration and velocity. Although both motions may reach an equal velocity or

acceleration the device can have a different response the each situation;

- Short fall distance/ lower nuisance lock off occurrence - when the device is used in an SRL, the
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system can be tuned to quickly active under the correct combination of acceleration and
velocity thereby obtaining short fall distance. This would occur in a free fall event. However
the same device will be keep false activations during normal work events (nuisance lock off) to a
minimum by differentiating the different combinations of accelerations and velocities in these

events;

Tuneability - it may be possible to control the sensitivity of the device to the actual and relative
values of motion (including velocity and acceleration). Likewise, it may be possible to control
the sensitivity of the device to how the effects of motion (for example velocity and acceleration)
are combined. Furthermore, using the effects it may be possible to control the threshold of the

device at which a secondary system within the device is activated or engaged.

Increased functionality — Based on the tuneability of the device, it is possible for the device to
have an increase in functionality when used in specific application, particular where the
‘signatures’ of the input motion in which the device should not activate are close to those
where activation is essential. As will be understood, as the device has the ability to sense and
activate from a range of motion characteristics, the combination of the motion characteristics,
and the relative thresholds of the characteristics, the accuracy of the device for determining the

need to active secondary functions is significantly improved.

Quicker activation times and lower nuisance lock off occurrence - when the device is used in a
self retracting lifeline (SRL) application, the activation time for the device can be improved
thereby resulting in short fall distances whilst maintaining or reducing in potential nuisance
lock-off events. Equally, in seat belt applications, the device can increase the useability of the
product by reducing the number of accidental activations of the locking mechanism when the
belt is extracted by the users whilst improving the activation time and accuracy during an actual

accident or collision;

The mechanism disclosed may overcome the shortcoming of the known art systems in the way
noted above, by characterising the motion of the system through a richer set of characteristic
measures. Activation of the mechanism may be determined based on variation of a threshold
value of one characteristic motion measure by another (or combination of) characteristic
measure(s). Alternatively, the threshold for activation may be determined by the profile of one
or more characteristic measures values considered with respect to a time reference. This may
be achieved mechanically, electrically/electronically, or a combination of both. The
characteristic of motion may be determined instantaneously at a point in time, or over a time

period.

Processors and/or algorithms may further be utilised alongside the mechanism to further tune

the mechanism dynamics thus providing greater mechanism versatility.
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BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the variable behaviour control mechanism and method of use will become apparent
from the following description that is given by way of example only and with reference to the

accompanying drawings in which:
Figure 1 illustrates one stylised embodiment of the activation mechanism;

Figure 2 illustrates graphs showing possible profiles over time of the first and second motion

characteristics;
Figure 3 is a flow diagram illustrating a process of operation of the mechanism;

Figure 4 illustrates an alternative embodiment of the activation mechanism;

Figure 5 illustrates graphs showing possible profiles over time of the first and second motion

characteristics;

Figure 7 illustrates graphs showing possible profiles sensed by the first sensor of the first and second

motion characteristics as measured at an instance of time;

Figure 8 illustrates possible profiles sensed by the first sensor of the first and second motion

characteristics as measured over time according to a further embodiment;

Figure 9 illustrates a flow diagram of operation of the above further embodiment;

Figure 10 illustrates an alternative flow diagram of operation of the above further embodiment;

Figure 11 illustrates a further alternative embodiment of the activation mechanism;

Figure 12 illustrates a flow diagram of operation of the above further embodiment;

Figure 13 illustrates a flow diagram of operation of a yet further embodiment;

Figure 14 illustrates possible profiles sensed by the first sensor of the first and second motion

characteristics as measured over time according to the above further embodiment;

Figure 15 illustrates a rotary mechanism embodiment where activation results when one motion

characteristic influences the threshold of activation for sensing on another motion

characteristic;

Figure 16 illustrates a first graphed profile for a sensed combination of motion characteristics based on

the above rotary mechanism embodiment;

Figure 17 illustrates a second graphed profile for a sensed combination of motion characteristics based

on the above rotary mechanism embodiment;

Figure 18 illustrates a third graphed profile for a sensed combination of motion characteristics based on

the above rotary mechanism embodiment;

Figure 19 illustrates a further embodiment of a mechanism using multiple sensors located on and acting
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directly on the primary system along with an external controller/processor;

Figure 20 illustrates a further embodiment of a rotary embodiment where the primary system and

secondary system are coupled and the secondary system is motor, the activation of the
system occurring when the motor is controlled by a controller and/or processor to provide

resistance to motion;

Figure 21 illustrates an alternative linear embodiment of the activation mechanism;

Figure 22 illustrates a further alternative rotary embodiment of the activation mechanism; and

Figure 23 illustrates a further alternative linear embodiment of the activation mechanism.

DETAILED DESCRIPTION

As noted above, described herein is a variable behaviour control mechanism with a variety of motion
characteristics, the mechanism comprising means to reference a plurality of motion characteristics and,
where the mechanism activates when a threshold is reached to complete some manner of control or
control prevention in response to the motion characteristics, activation only occurring as a result of a
plurality of characteristic of motion. The mechanism described is comparatively more complicated than
art single motion characteristic measurement system like a vehicle seat belt and as a result may be used
to for example, minimise or prevent unwanted activation thereby creating increased functional and

application yet operate with great accuracy when activation is required.

For the purposes of this specification, the term ‘about’ or ‘approximately’ and grammatical variations
thereof mean a quantity, level, degree, value, number, frequency, percentage, dimension, size, amount,
weight or length that varies by as much as 30, 25, 20, 15, 10,9, 8, 7,6, 5, 4, 3, 2, or 1% to a reference
quantity, level, degree, value, number, frequency, percentage, dimension, size, amount, weight or

length.

The term ‘substantially’ or grammatical variations thereof refers to at least about 50%, for example 75%,

85%, 95% or 98%.

The term '‘comprise' and grammatical variations thereof shall have an inclusive meaning - i.e. that it will
be taken to mean an inclusion of not only the listed components it directly references, but also other

non-specified components or elements.

The term ‘member’ may refer to one part or element or a plurality of parts or elements that together

achieve the function noted.

The term ‘sensor’ or grammatical variations thereof refers to either, or a combination of; an individual
sensing element, combination of sensing elements, a sensing system, a sensing element and
measurement system, a signal processing and manipulation system, and that it may be a single system or

combination of systems, either combined or separated. Further, the term ‘sensor’ or grammatical
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variations thereof refers to an item or items that both references at least one motion characteristic and
then undergoes some behaviour itself (active) or actions some behaviour on another mechanism
(passive), this behaviour causing or leading to an activation event. In summary, the at least one sensor is
able to respond to the applied conditions imposed by the component dynamics and statics that then

lead the sensor to operate directly or indirectly in response to these to achieve an activation event.

The term ‘threshold’” or grammatical variations thereof refers to a value, or being determined as an event
that is determined from a set of motion characteristics, equating to a point at which activation action

OCCUrSs.

The term ‘variable behaviour’ or grammatical variations thereof refers to the mechanism varying its
response based on a plurality of inputs, the a plurality of inputs giving a greater number of possible but
vet predictable and predetermined responses than single input mechanisms. Specifically, the variable
behaviour may be variation with respect to one motion characteristic due to the influence of other

motion characteristics.

The term ‘measure’ or grammatical variations thereof refers to ascertaining the size, amount, or degree

of at least one mechanism motion characteristic.

The term ‘signal’ or grammatical variations thereof refers to at least one motion characteristic that
provides an indication, warning, or command, or value e.g. voltage, current, force, binary, reaction of the

mechanism configuration or possible future predicted position.

In a first aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold.

As may be appreciated from the above, the inventors have identified a design of mechanism where
activation occurs with the motion characteristic both having an absolute and relative direct
measurement against the threshold and therefore singularly and combined have direct influence on the

activation.

In one embodiment, activation as noted above may result when the threshold is reached, this being

when the two or more motion characteristic measures reach a predefined threshold, each motion
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characteristic given a direct weighting.

In an alternative embodiment, activation may result when the threshold is reached, wherein at least one
motion characteristic measure is given a relatively higher threshold weighting than the at least one

further motion characteristic when measured against a fixed threshold.

In a second aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary
system when the at least one sensed motion characteristic achieves a threshold, the threshold being

determined based on the measure of at least one further motion characteristic.

As may be appreciated from the above, the inventors in this aspect have identified a mechanism where
sensing of the one or more motion characteristic influences the activation threshold that one other

motion characteristic senses and activates upon. That is, the mechanism provides a means of activating
when a weighted combination of motion characteristics exceed a chosen threshold while remaining un-

activated or dis-engaged at all other times.

In a third aspect, there is provided a variable behaviour control mechanism in a motive system, the

mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system having:

(a) at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; or

(b) at least two sensors, the sensors each measuring at least one motion characteristics of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a set of criteria is met by at least two or more motion characteristics.

In a further embodiment common to both of the above aspects, the mechanism may utilise direct
sensing and activation where the mechanism is configured with at least one sensor located on the
mechanism or a part thereof that senses at least one motion characteristic and, when the threshold is

met the at least one sensor causes activation directly on the mechanism, system, or a part thereof.
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The at least one sensor may also move with the mechanism or part thereof.

Alternatively to the above embodiment, the mechanism may utilise indirect sensing. Only indirect or
remote sensing may be used. Alternatively, a combination of indirect and direct sensing may be used.
For example, the mechanism may be configured with at least one sensor located remotely from the
mechanism, optionally with or without a further sensor located directly on the primary system and,
when the threshold is met, activation occurs with the secondary system. As may be appreciated, in an
embodiment where two sensors are used, one direct on the primary system and another indirect, each
sensor may sense at least one motion characteristic. By contrast, in the embodiment where only a single
indirect sensor is used, the indirect sensor senses at least two motion characteristics. Also, as noted
above, there may be two indirect or remote sensors, each sensing at least one motion characteristic.

Where multiple indirect sensors are used, the sensors may be on different remote objects.

In a further embodiment, activation may result when the threshold is reached, the threshold being

derived from motion characteristics determined at a single instant in time.

In an alternative embodiment to the above, activation may result when the threshold is reached, the
threshold being determined based on a profile of at least two of the sensed motion characteristic
established. As may be appreciated, reference to a single motion characteristic may inherently capture
or require reference also to another motion characteristic, particularly when the motion characteristics
are measured over a time period as opposed to a single instant of time, the further inherent motion
characteristic being time and the way the motion characteristics change over time. Reference herein to
a single motion characteristic should not be given strict interpretation and it should be appreciated that

the motion characteristic may also use time as a further motion characteristic.

As may be appreciated from the above embodiments, activation may occur when a signature of motion
characteristics exceed a chosen threshold while remaining un-activated at all other times. The signature
of motion characteristics may be a unique combination of the motion characteristic attributes at a single
instant in time. Alternatively, the signature of motion characteristics may be a unique combination of

the motion characteristic attributes determined over a period time.

As noted above, activation may occur based on a measured threshold being achieved. Activation may be
due to an exceeding action, or alternatively, a decreasing action. For example, the threshold being
reached and activation occurring, may only happen when at least one of the measured motion
characteristics exceeds a desired threshold. Alternatively, the threshold being reached and activation
occurring may only happen when at least one of the measured motion characteristics decreases below a
desired threshold. Expressed another way, the term ‘activation’ covers both activating an action to take
place as well as deactivating the action, activation or deactivation being changes or alterations in

relationship between the primary system and secondary system.

In one embodiment for example, activation occurs in response to a sudden jerk action in combination

with a measured high velocity triggering activation due to a threshold of jerk and velocity or ratio of jerk
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to velocity (or other relationships) being exceeded. Conversely, in a different mechanism, the opposite
set of inputs may trigger the threshold being reached i.e. the jerk motion characteristics stop and/or the
velocity decreases (or the relationship between these two motion characteristics deceases in some
manner), the threshold occurring due to a decreased measure. As should be appreciated, either an
increase or decrease action may trigger a threshold being reached and activation occurring and

reference to one action or the other should not be seen as limiting.

The at least two motion characteristics may be selected as absolute or relative measures from:
displacement, force degree and/or direction, velocity, acceleration, deceleration, movement direction,

jerk, time reference, and combinations thereof.

The at least two motion characteristics may alternatively or in combination with the above be selected
as absolute or relative measures from a modified signal of: displacement, force degree and/or direction,

velocity, acceleration, deceleration, movement direction, jerk, and combinations thereof.

By way of example, if the primary system was a pawl or inertial disk and motion of the pawl or inertial
disk was damped, the signal from the pawl or inertial disk would be ‘modified’, damping therefore being
the modification means. Equally an electronic signal could be processed and modified, offset, multiplied

and so on hence reference to a mechanical embodiment should not be seen as limiting.

In one embodiment the characteristic of motion is displacement or any differential of displacement with
respect to time. The first, second, third, fourth, fifth and sixth differentials of displacement with respect
to time are velocity, acceleration, jerk, snap (or jounce), crackle and pop respectively. These motion
characteristics are physical vector quantities meaning a direction and magnitude defines them. Although
most of these motion characteristics are the rate of change of another quantity with respect to time,

they can be measured at an instant in time or evaluated over a period of time.

Two or more motion characteristics can be combined in various ways to define a threshold or a set of
criteria. Input motion characteristics can be assessed to determine if the threshold has been exceeded

or the criteria has been met.

Examples of when a threshold is exceeded may be: when the sum of the measured velocity and
acceleration is greater than x, when the measured velocity is greater than x where x is inversely
proportional to acceleration at that moment in time. Examples of when a criteria is met may be: when
the measured velocity exceeds x and the measured acceleration exceeds y, when the acceleration is

greater than x or the displacement is less that y.

It should be noted that the measured motion characteristic value or measure may range from not
changing over time e.g. a constant velocity, or may change slowly over time e.g. a gradual increase or
decrease in acceleration, or may undergo a sudden change e.g. sudden displacement. Each one of these
measured motion characteristics may only provide part of the overall mechanism (or at least primary
system) kinematics and hence, why basing a threshold on a plurality of motion characteristics may be

important or at least useful. For example, the mechanism may be a fall safety device such as a self
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retracting lifeline (SRL) and the measured motion characteristics may be displacement of line from a
spool along with line acceleration. During a fall, the line acceleration may be gradual or even non-
existent if the user was already in motion prior to a fall hence, if only rate of change in acceleration were
measured, payout of line may well continue despite the fall since the sensor of acceleration ‘sees’ or
senses no change occurring. When the acceleration rate is sensed in combination or in relation to line
displacement from a spool, the mechanism may ‘see’ that the rate of line payout exceeds a threshold,
this threshold equating to a fall scenario and activation resulting in a halt or slowing of line payout being
initiated through secondary system activation, the secondary system being a braking mechanism in this

example.

Activation may cause at |least partial engagement between the at least one primary system and the at
least one secondary system or parts thereof. Engagement may be full engagement. Activation may
instead by disengagement. Reference is made for brevity herein to the term engagement, however, it
should be appreciated that the opposite of disengagement may also be read where the term

engagement is referred to and reference to engagement should not be seen as limiting in all cases noted.

The at least partial engagement may be direct. For example, direct may refer to an element or elements
of the primary system directly touching and/or mating with an element or elements of the secondary
system. The at least partial engagement may instead be indirect. In this case, engagement may be
between an element or elements of the primary system activating an additional member or members
that in turn engage with the secondary system. In either case, the final result of engagement between
the primary and secondary systems or parts thereof, are common whether direct or indirect engagement

methods are used.

The at least partial engagement may result in synchronised motion between the at least one primary
system and the at least one secondary system. Both systems may for example be in a rotary mechanism,

once engaged, spin together with no independent motion between the systems.

The at least partial engagement may cause the at least one secondary system to resist change (in one
example being movement) of the at least one primary system. Alternatively, engagement may cause the

at least one primary system to resist change of the at least one secondary system.

The at least partial engagement may halt motion of the at least one primary mechanism and the at least

one secondary system.

The at least partial engagement may result in change to the interaction with the secondary system.

The at least partial engagement may result in alteration/modification/change to the characteristics of

the secondary system.

The at least one sensor may be selected from: at least one mechanical sensor, at least one fluidic sensor,
at least one thermal sensor, at least one magnetic sensor, at least one electrical sensor, at least one

electronic sensor, and combinations thereof.
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A sensor as described herein may be a discrete element or a system of elements comprised such that, in
combination, their behaviour is sensitive to particular input conditions (such as motion behaviour) and
optionally, providing a repeatable response to the sensed (motion) behaviour. The response noted may
provide a signal output to an external system or element, or may act to alter or influence the operational

conditions of a related system or element (that is not part of the sensor itself).

As noted above, the sensor may be a non-acting passive element or elements simply sensing the motion
characteristic and sending this sensed information to another element. The sensor may instead be an
active device that senses and is or are the activation/engagement means or mechanisms. Combinations
of both forms of sensor (active and passive) may be used and reference to a passive sensor or active
sensor should not be seen as limiting. One example of an active activation/engagement system may for
example be a pawl in a rotary system (together being the primary system) where the pawl is velocity
sensitive/sensing and which rotates about an axis away from the rotary system when the threshold is
reached, the pawl then latching with a secondary system. It should further be appreciated that a
component’s function for sensing may not limit the ability of the component to provide function in other

aspects of the primary system.

One advantage of the described mechanism is that the sensor dynamics may be tuned to vary the
primary system dynamics. By way of example, if the sensor were a pawl that senses velocity, the
sensitivity of the sensor may be tuned by varying the pawl, for example by varying the pawl shape,
varying the pawl centre of gravity, varying the pawl pivot point location and by having a bias that

restricts pawl movement.

In one embodiment, the at least one primary system may comprise a carriage or rotor and the at least
one sensing member may be linked to the carriage or rotor. The at least one sensing member linked to
the carriage or rotor may for example be selected from: a pawl, rocker, cam system, latch, disk, carrier,
carriage, spool, and combinations thereof. This list should not be seen as limiting since a variety of other

sensing members may used.

As noted above, the primary system and sensor may be combined elements. In one example, a
combined mechanical sensor / primary system may consist of elements containing, but not limited to;
masses, biasing elements, levers, cams, and/or magnetic drag elements. For example, an acceleration
sensor may take the form of a mass constrained in the direction of acceleration by a biasing element
whose resistance force alters predictably with displacement. The act of applying motion acceleration to
a free end of the biasing element in line with the bias device will result in change in the biasing element
until a sufficient force is applied to the free mass by the biasing element to accelerate the free mass at
the same rate as the external acceleration. As the mass accelerates in proportion to its mass and the
force applied, the change in the biasing element may vary for different values of acceleration. In this
way, the external acceleration is sensed by the mass and bias device interaction and the level of

acceleration may be determined by the level of change in the biasing element.
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In another example, a rotational velocity may be sensed through mechanical means by a mass on a
rotational element with a degree of motion freedom in the radial direction. Under rotation the mass will
exhibit a tendency to accelerate in the radial direction proportional to the square of the rotational
velocity. Restraining the mass by a bias device of similar properties to the above example, the radial

change in the bias may be referenced to determine the rotational velocity.

The at least one sensor need not provide a discrete output in proportion to the sensed motion to be
utilised and effective in the activation of a system. Instead, the at least one sensor may act upon its own
elements to provide an activation behaviour, or interact with the constraints and/or variables of other

systems to affect an activation behaviour.

A further sensor may be the use of electrical elements such as switches, electrical generators, and
electric solenoids. Although not essential, these may be combined with mechanical elements to form
the at least one sensor or sensors. An example of an electric speed sensor is an electrical generator
whose electrical voltage output is proportional to the velocity of rotation. In another example, an
electric solenoid may be combined with a magnet mass attached to a bias device as detailed in the above
mechanical example. The motion of the magnet in the solenoid coil may result in an electrical voltage
proportional to the velocity. As the movement of the magnet mass occurs with a change in acceleration,
the rate of change in acceleration results in a velocity of the magnet with respect to the solenoid coil.
The resulting voltage is therefore proportional to the rate of change of acceleration —i.e. a jerk motion

characteristic.

An at least one sensor may comprise electronic components and discrete sensing elements configured to
provide a sensor output related to the motion characteristic being measured. Such a sensor may utilise
passive elements, or alternatively, may use a processor and/or algorithm in defining the sensor output or
response. Alternatively, an electronic sensor may provide output signals for external input into a

processor and/or algorithm for subsequent determination of an activation.

The at least one secondary system may be a mechanical mechanism that the primary system or a part
thereof engages. The at least one secondary system may for example be: a stop such as a cam plate, or
latch plate and combinations thereof. This list should not be seen as limiting since a variety of other

mechanical secondary system configurations may used.

The at least one secondary system may alternatively be an electrical or electronic mechanism
comprising: a transmission mechanism, a motor, a solenoid, and combinations thereof. This list should
not be seen as limiting since a variety of other electrical and electronic secondary system configurations
may used. In this embodiment, the at least one secondary system may be a motor or brake that is

directly coupled to the primary system and upon activation the motor or brake then provides resistance

to movement of the primary system.

In one example, the motor noted above may for example be the secondary system and if so, it may then

be coupled to the primary system before activation and the activation causes the motor or brake to be
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powered to resist or stop the motion.

In a fourth aspect, there is provided a method of controlling a variable behaviour control mechanism in a

motive system by the steps of:
(a) providing a mechanism substantially as described above; and
(b) providing a motive force on the at least one primary mechanism;
(c) referencing at least two motion characteristics;

(d) when a threshold is reached based on the reference motion characteristics, activation occurs

between the at least one primary system and the at least one secondary system.

The at least one primary member may contain at least one member sensitive to velocity and, at least one

member sensitive to acceleration and a carrier in which the at least two members are mounted on.

The at least one acceleration sensitive member has a sensing means that alters the characteristics of the
at least one acceleration sensitive member relative to the carrier. The sensing means may for example

be a force sensor.

The relative characteristics of the at least one acceleration sensing member may be proportional to the

acceleration present.

The characteristics of the at least one velocity sensing member may alter when the velocity passes a
threshold, thus engaging or activating the at least one secondary system. The threshold at which the at
least one velocity sensitive member changes may be altered by the characteristics of the at least one

acceleration sensitive member.

The characteristics of the acceleration sensor may be controlled by at least one bias element and the at
least one bias element in turn may alter at least one second bias element between the at least one
acceleration sensing member and the at least one velocity sensing member. The bias element or

elements may be a spring or springs.

Alternately a single primary member may be mounted to a carrier and may be sensitive to both velocity

and acceleration.

The single primary member may be configured in such a way that the forces acting on it due to velocity
and acceleration combine, with the combined force altering the characteristics of a single primary
member relative to the carrier when a pre-determined threshold is exceeded, thus activating or

engaging the at least one secondary system.

Velocity sensing noted above may be achieved in various ways beyond those noted above. For example,
the velocity activation system may use the dynamics of a rocker travelling over a ramp and the dynamics
making the rocker move into a latched position above a velocity threshold. The rocker resistance to
latched position movement may be modified through changing the bias on the rocker in response the

acceleration on the system.
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Activation in the above example may be at least in part related to velocity, the carrier being a rocker and
the velocity sensed using the dynamics of a rocker travelling over a ramp and the dynamics making the

rocker move into an activated position above a velocity threshold.

Activation causes the rocker to engage the primary and secondary systems together and/or engage the

at least one additional latching member if present.

The rocker resistance to latched position movement is modified through changing the bias on the rocker

in response to acceleration on the mechanism or part thereof.

Final embodiments for the mechanism described herein may be varied. For example, an automatic
belay device (autobelay) or self retracting lifeline (SRL) embodiment may use the mechanisms. In an SRL
embodiment, a line may extend and retract from the SRL device and when the line extends from the SRL
device at a rate beyond the threshold, the mechanism engages and applies a retarding force on the rate
of line extension. SRL and autobelay applications should not be seen as limiting since the devices
described may be used for a wide variety of other applications, non-limiting examples including speed

control or load control of:
e arotorinarotary turbine;
e exercise equipment e.g. rowing machines, epicyclic trainers, weight training equipment;
e roller-coasters and other amusement rides;
e FElevator and escalator systems;
e evacuation descenders and fire escape devices;
e conveyer systems:
e rotary drivesin factory production facilities;
e materials handling devices such as conveyer belts or a braking device in a chute;

e roadside safety systems e.g. the energy absorber may be connected in a system to provide
crash attenuation though the dissipation of energy via the energy absorber e.g. a roadside

barrier or roadside barrier terminal end;
e seat belts in vehicles;
e ziplines;
e Dbraking mechanisms for trolleys and carriages;
e Bumpstops in transport applications;
e Bumpstops in crane applications;

e Torque or force limiting devices in mechanical drive train;
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e Structural overload protection in wind turbines;

e Load limiting and energy dissipation in structures, buildings and bridges.

Advantages of the above may comprise one or more of:
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Differentiation between motion types - the mechanism can be tuned to distinguish different
motion types based on the ‘signature’ of the motion. For example a free falling object is subject
to a constant acceleration of 9.81 m/s2 and a linearly increasing velocity while a person walking
has a varying acceleration and velocity. Although both motions may reach an equal velocity or

acceleration the device can have a different response the each situation;

Short fall distance/ lower nuisance lock off occurrence - when the device is used in an SRL, the
system can be tuned to quickly active under the correct combination of acceleration and
velocity thereby obtaining short fall distance. This would occur in a free fall event. However
the same device will be keep false activations during normal work events (nuisance lock off) to a
minimum by differentiating the different combinations of accelerations and velocities in these

events;

Tuneability - it may be possible to control the sensitivity of the device to the actual and relative
values of motion (including velocity and acceleration). Likewise, it may be possible to control
the sensitivity of the device to how the effects of motion (for example velocity and acceleration)
are combined. Furthermore, using the effects it may be possible to control the threshold of the

device at which a secondary system within the device is activated or engaged.

Increased functionality — Based on the tuneability of the device, it is possible for the device to
have an increase in functionality when used in specific application, particular where the
‘signatures’ of the input motion in which the device should not activate are close to those
where activation is essential. As will be understood, as the device has the ability to sense and
activate from a range of motion characteristics, the combination of the motion characteristics,
and the relative thresholds of the characteristics, the accuracy of the device for determining the

need to active secondary functions is significantly improved.

Quicker activation times and lower nuisance lock off occurrence - when the device is used in a
self retracting lifeline (SRL) application, the activation time for the device can be improved
thereby resulting in short fall distances whilst maintaining or reducing in potential nuisance
lock-off events. Equally, in seat belt applications, the device can increase the useability of the
product by reducing the number of accidental activations of the locking mechanism when the
belt is extracted by the users whilst improving the activation time and accuracy during an actual

accident or collision;

The mechanism disclosed may overcome the shortcoming of the known art systems in the way

noted above, by characterising the motion of the system through a richer set of characteristic
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measures. Activation of the mechanism may be determined based on variation of a threshold
value of one characteristic motion measure by another (or combination of) characteristic
measure(s). Alternatively, the threshold for activation may be determined by the profile of one
or more characteristic measures values considered with respect to a time reference. This may
be achieved mechanically, electrically/electronically, or a combination of both. The

characteristic of motion may be determined instantaneously at a point in time, or over a time

period.

- Processors and/or algorithms may further be utilised alongside the mechanism to further tune

the mechanism dynamics thus providing greater mechanism versatility.

The embodiments described above may also be said broadly to consist in the parts, elements and
features referred to or indicated in the specification of the application, individually or collectively, and

any or all combinations of any two or more said parts, elements or features.

Further, where specific integers are mentioned herein which have known equivalents in the art to which

the embodiments relate, such known equivalents are deemed to be incorporated herein as of

individually set forth.

WORKING EXAMPLES

The above described control mechanism and method of use are now described by reference to specific

examples.

EXAMPLE 1

As noted in the detailed description above, one activation sensing mechanism may sense at least two

motion characteristics on a primary system.

This embodiment is described in more detail below with reference to Figure 1 which shows a stylised
mechanism with a primary system 1, a secondary system 2 and, a force in direction F applied on the

primary system 1 that causes motion M of the primary system 1. A sensor 3 may be located on the

primary system 1 that measures two motion characteristics.

Figure 2 in the upper graph shows a possible profile P1 of the first motion characteristic MC1 as
measured over time t on the x-axis and the first motion characteristic measure MC1 on the y-axis e.g.
displacement, force degree and/or direction, acceleration, jerk, velocity and so on. The Figure 2 bottom
graph shows a possible profile P2 of the second motion characteristic MC2 as measured over the same

time period, time being on the x-axis, and the second motion characteristic MC2 measure on the y-axis.

Figure 3 is a flow diagram illustrating the process of operation beginning with an external force being

imposed, causing motion of the primary system, sensing then commenced of two or motion
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characteristics, a decision step testing whether the motion characteristics have reached a threshold and

if not, repeating the sensing step, and if yes, activation occurs with the secondary system.

Note that in this example activation may occur by a direct action of the sensor causing activation with

the secondary system, for example by causing primary and secondary system engagement.

EXAMPLE 2

As noted in the detailed description above, one activation sensing mechanism may sense at least two

motion characteristics one motion characteristic being directly on the primary system and another at a

point remote to the primary system.

This embodiment is described in more detail below with reference to Figure 4 which shows a stylised
mechanism with a primary system 1, a secondary system 2 and, a force in direction F applied on the
primary system 1 that causes motion M of the primary system 1. A first sensor 3 may be located on the
primary system 1 that may measure two motion characteristics MC1, MC2 while a second sensor 4
located distal to the primary system 1 and sensor 3 may be located on another object 5 e.g. a person or
weight attached distant to the primary system 1 and the second sensor 4 may measure two motion

characteristics MC3, MC4 of the person or weight 5.

Figure 5 in the left hand graphs show possible profiles P1, P2 sensed by the first sensor of the first and
second motion characteristics MC1, MC2 as measured over time (time t being on the x-axis and the

motion characteristic measures MC1, MC2 being on the y-axis e.g. displacement, force degree and/or
direction, acceleration, jerk, velocity and so on). Figure 5 on the right hand side shows possible profiles
P3, P4 of the second sensed motion characteristics MC3, MC4 as measured over the same time period,

time t again being on the x-axis, and the motion characteristic measure on the y-axis.

The flow diagram shown in Figure 3 also applies to this system albeit using different sensor configuration

and measuring four motion characteristics MC1, MC2, MC3, MC4.

Note that in this example activation may occur by a combination of direct 3 and indirect 4 sensing
causing activation with the secondary system 2, activation being via a direct action of the first sensor 3

causing activation.

EXAMPLE 3

As noted in the detailed description above, a further activation sensing mechanism may sense at least
two motion characteristics at an instant of time and base activation on the sensed characteristics at the

instant of time.
This embodiment is described in more detail below with reference to the mechanism of Figure 1 again.

Figure 6 in the graphs show possible profiles P1, P2 sensed by the first sensor 3 of the first and second
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motion characteristics MC1, MC2 as measured over time (time t being on the x-axis and the motion
characteristic measures being on the y-axis (e.g. displacement, force degree and/or direction,
acceleration, jerk, velocity and so on). The motion characteristics MC1, MC2 may be measured at a
single instant of time t. denoted by the dashed line AA, this time t. equating for example to a specific pre-
determined moment or this instant of time being one of a number of time instants that the sensor 3

SEeNses.

The flow diagram shown in Figure 3 also applies to this system albeit using sensor 3 timing t based

around measuring characteristics MC1, MC2 at a single instant t; or instants of time t..

Note that while direct sensing 3 is indicated in Figure 1, the same principle of sensing at an instant of

time t; may apply to the direct 3 and indirect 4 sensing mechanism of Example 2.

EXAMPLE 4

Example 3 illustrated measurement at an instant of time. By contrast, the mechanism may sensing the
two or more motion characteristics over a period of time and basing activation on the system behaviour

over time, more like a signature of motion or mechanism behaviour.

Using the same mechanism is that shown in Figure 1, the resulting graphs shown in Figure 7 show
possible profiles P1, P2 sensed by the first sensor 3 of the first and second motion characteristics MC1,
MC2 as measured over time (time t being on the x-axis and the motion characteristic measures being on
the y-axis). The motion characteristics MC1, MC2 may be measured over a selected time period t,
shown in shading, this time period t, equating for example to a specific pre-determined time period or

being one of a number of time periods t, that the sensor 3 senses.

In this mechanism, the flow diagram may be slightly different as shown in Figure 8. Steps of imposing an
external force and subsequent primary system movement remain the same. The next step of sensing
occurs over a time period t,. The threshold decision step is then one of comparing the time period t,
sensed motion characteristics against a library of signature motion characteristic profiles or a motion
profile set. If the sensed time period characteristics meet with the library ‘normal’ operation
characteristics, measurement may then recommence over a further time period. If the motion
characteristics over the time period noted fall outside the ‘normal’ range as determined by the library of

profiles, activation may then occur.

The process may also follow the flow diagram shown in Figure 9 where, between collecting the sensed
characteristic information of the time period and the threshold decision step, an algorithm may be
applied to the sensed time period information to alter the data collected. For example, the time period
data collected may be amplified, one characteristic weighted over the other and so on. Once the

algorithm is applied, the threshold decision is then completed as per the Figure 9 process.
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EXAMPLE 5

In this Example, an embodiment is described where activation is based on at least two measured motion
characteristics acting in conjunction directly to activate against a threshold, the threshold being set by a

bias spring.

Figure 10 illustrates a potential mechanism with the above activation process. The mechanism 20 shown
may have a shaft 21 with primary system rotating about the shaft 21, the primary system comprising an
inertial ring 22 and pawl 23. The secondary system 24 is a latch member 25 that surrounds the primary
system. One motion characteristic (acceleration) influences the threshold of activation for sensing on
another motion characteristic (velocity) where the pawl 23 acts as a velocity sensor and the inertial ring
22 acts as an acceleration sensor. On application of a force, for example to the shaft 21, the inertial ring
22 rotates, and when the velocity and acceleration motion characteristics reach or exceed a threshold, in
this case being when one or both motion characteristics (velocity and acceleration) reach or exceed a
magnitude sufficient to overcome a spring bias 26, the inertial ring 22 responds to acceleration and the
pawl 23 responds to velocity so that the primary system moves relative to the shaft 21 and the inertial
ring 22 and pawl 23 engage with an outer secondary system 24 latch member 25. In the embodiment
shown, distance ‘d” is the moment arm for centrifugal force. As may be appreciated, both motion

characteristics velocity and acceleration act directly on the pawl 23 and act in combination.

The activation process for this mechanism is further described in the flow diagram of Figure 11. Each
sensed motion characteristic (e.g. velocity and acceleration) are added together at an equal weighting
and a threshold decision occurs against a given threshold (e.g. the spring bias). If the threshold is not

reached, further sensing occurs and, if activation does occur, the mechanism activates.

EXAMPLE 6

As an alternative to the additive weighting or even weighting described in Example 5, the different
characteristics may be given a varied weighting relative to one another to achieve and different

activation threshold.

Using the basic mechanism of Example 1 and Figure 1 and referring to the flow diagram of Figure 12, the
mechanism may measure two motion characteristics via two different sensors. A measured first motion
characteristic may provide a threshold limit and the measured second motion characteristic is compared
to the first motion characteristic, activation only occurring when the second motion characteristic
achieves the first motion characteristic threshold. Using this mechanism, the threshold may vary as
opposed to being a fixed measure for all sets off motion characteristic. The graphs shown in Figure 13
further illustrate this mechanism where the first motion characteristic measurement MC1 profile P1
varies over time as shown in the right hand side graph. The left hand side graph shows the measured
behaviour of the second motion characteristic MC2 profile P2 over time with the first motion

characteristic MC1 profile P1 superimposed (the dotted line). Activation might only occur for example at
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point BB when the second measured motion characteristic MC2 achieves the first measured motion

characteristic.

EXAMPLE 7

In this example a more practical approach is shown of the mechanism of Example 7 above where
activation results when one motion characteristic e.g. acceleration, influences the threshold of activation

for sensing on another motion characteristic e.g. velocity.

As shown in Figure 14, the activation mechanism may comprise a pawl 50 mounted on a rotating disk 51
that is retained by a bias element 52 (magnet, spring etc.) between the pawl 50 and an inertial mass 53
also mounted on the rotating disk 51. When the disk 51 is spinning, a centripetal force is present on the
pawl 50 that acts against the bias element 52. Another bias element 54 is present between the rotating
disk 51 and the inertial mass 53. Upon rotational acceleration of the disk 51, the inertial mass 53 acts
against the bias element 52 and rotates relative to the disk 51, moving the pawl 50 bias element 52
closer to the pawl 50 pivot axis 55, thereby reducing the restraining torque and lowering the rotational
velocity at which the pawl 50 overcomes the bias element 52. When the disk 51 is spinning at a constant
velocity or subjected to only a small acceleration the bias element 52 between the pawl 50 and the
inertial mass 53 remains further away from the pawl 50 pivot axis 55, thus providing a higher restraining

torque, requiring a greater rotational velocity for the pawl 50 to overcome the bias element 52. When
the pawl 50 overcomes the bias element 52 a secondary stopping or braking system 56 is engaged

(activation).

The possible resulting profiles for the above mechanism, assuming velocity and acceleration are the

motion characteristics might look as per:

- Figure 15 where the threshold T is reached when a combination of high acceleration and low

velocity occurs, the profile changing via a curved path;

- Figure 16 where the threshold T is reached when a combination of high acceleration and low

velocity occurs, the profile changing in a linear step manner; or

- Figure 17 where the threshold T is reached when a combination of a high acceleration and high

velocity occurs and the profile changing in a relatively linear manner.

As should be appreciated, the exact profile will be dependent on the system dynamics.

EXAMPLE 8

In this Example a more practical approach is described illustrating a mechanism using multiple sensors
located on and acting directly on the primary system along with an indirect sensor, the combination of

sensors being both mechanical and electronic sensors.
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Figure 18 shows the embodiment noted. The mechanism has a primary system comprising a rotor 30
mounted to a shaft 31. The rotor 30 rotates on application of a force to the shaft 31. Located on the
rotor 30 distal to the shaft 31 is a motion sensor 32 that may be used to sense changes in shaft 31
acceleration. The rotor 30 may also have a pawl 33 that pivots from the rotor 30 due to centrifugal
force, the pawl 33 pivot point 34 offset from the rotor 30 shaft 31. The pawl 33 may be a velocity
sensor. A third sensor 35 may also be used, in this example being an electronic controller 35 that
receives at least one of the sensed motion characteristics shown in the Figure as receiving the motion
sensor 32 sensed motion characteristic (acceleration). The controller 35 in turn varying a threshold
varying device36, in this case being a solenoid 36 on the rotor 30 that provides a bias force against pawl
33 rotating outwards relative to the rotor 30 due to centrifugal force F. Not shown for clarity is a
secondary system around at least part of the primary system. When the threshold is reached or
exceeded, the pawl 33 rotates about the pivot point 34 away from the rotor 30 shaft 31 axis of rotation

and the pawl 33 engages with the secondary system or a part thereof.

EXAMPLE 9

Figure 19 illustrates a linear embodiment of the mechanism.

The primary system in this embodiment may be a carriage 40 that a pawl 41 is rotatingly linked to about
axis 42. The pawl 41 may be paramagnetic and, when the primary system moves by carriage 40 motion
M through a magnetic field 43 shown as the shaded area in Figure 20, an eddy current drag force is
imposed on the pawl 41 urging rotating movement of the pawl 41 about the pivot axis 42. A secondary
system 44 may be engaged by the pawl 41 when rotation occurs. The pawl 41 may be a first sensor that
is sensitive to velocity and a force sensor 45 may be located on the pawl 41 being a second sensor
motion characteristic. A spring 46 may be located between the pawl 41 and carriage 40 that acts to
provide a threshold and it is only when the sensed motion characteristics reach a predetermined level

that the threshold is overcome and the pawl 41 may activate with the secondary system 44.

EXAMPLE 10

Figure 20 illustrates a further embodiment using a primary system with a rotating rotor 50 that rotates
on application of a force F to the rotor 50. The rotor 50 may have sensors 51 (only one shown for clarity)
and the sensed motion characteristics are received and measured by a controller 52 such as a processor
or micro-processor. The controller 52 need not be directly on the primary system 50, 51 or a part
thereof as illustrated schematically in Figure 20. The controller 52 compares the sensed motion
characteristics against a database of known motion characteristic measurements and/or profiles and
determines if the sensed motion characteristics have reached or exceeded a threshold. Alternatively,
the controller may compare the motion characteristic values against a set threshold level. On activation,

the controller 52 operates a motor 53 (a secondary system) that resists or halts the primary system
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(rotor 50 and sensors 51) rate of rotation.

EXAMPLE 11

Figure 21 illustrates a further rotary embodiment, the activation mechanism having a pawl 60 mounted
to a rotating disk 61 retained by a bias element 62. The pawl 60 is affected by centripetal force due to
rotational velocity as well as inertial force caused by acceleration, both of which act against the bias
element 62. The pawl 60 moves relative to the disk 61 when the combination of velocity and

acceleration achieves a predetermined threshold, thus engaging the secondary stopping or braking

system 63.

EXAMPLE 12

Figure 22 illustrates an alternative linear embodiment of the activation mechanism comprising a pawl 70
mounted to a carriage 71, the pawl 70 being retained by a bias element 72 connected to an inertial mass
73. The inertial mass 73 has a bias element 74 connected to the carriage 71. A drag force proportional to
velocity acts on the pawl 70 against the bias element 72, upon acceleration the inertial mass 73 moves
relative to the carriage 71, against the bias element 74, thereby moving the bias element 74 closer to the
pawl 70 pivot axis 75, reducing the restraining torque and therefore the velocity at which the pawl 70 is
released. When the carriage 71 velocity is constant or subjected to a small acceleration, the pawl bias
element 72 remains further from the pawl 70 pivot axis 75, thus providing a higher restraining torque,
requiring a greater velocity for the pawl 70 to overcome the bias element 74. When a combination of
velocity and acceleration achieves a predetermined threshold, the pawl 70 is released and activates with

the secondary stopping or braking system 76 by engaging the pawl 70 with an adjacent latching point 77.

Aspects of the variable behaviour control mechanism and method of use have been described by way of

example only and it should be appreciated that modifications and additions may be made thereto

without departing from the scope of the claims herein.
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WHAT IS CLAIMED IS:

1. A variable behaviour control mechanism in a motive system, the mechanism comprising:

at least one primary system that is configured to undergo motion according to a dependent

movement kinematic relationship when a change is imposed on the primary system, the at least one

primary system having:

at least one sensor in a dependent movement kinematic relationship with the at least one

primary system that measures at least two motion characteristics of the at least one primary

systemaccording to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold.
2. Avariable behaviour control mechanism in a motive system, the mechanism comprising:

at least one primary system that is configured to undergo motion according to a dependent

movement kinematic relationship when a change is imposed on the primary system, the at least one

primary system having:

at least two sensors in a dependent movement kinematic relationship with the at least one

primary system, the sensors each measuring at least one motion characteristic of the at least one

primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold.

3. The mechanism as claimed in claim 1 or claim 2 wherein activation results when the threshold is
reached, the being when the two or more motion characteristic measures reach a predefinea

threshoid, each motion characteristic given a direct weighting.

4, The mechanism as claimed in any one of the above claims wherein activation results when the
threshold is reached, wherein at least one motion characteristic is given a relatively higher threshold

weighting than the at least one further motion characteristic when measured against a fixed

threshold.

5. The mechanism as claimed in claim 1 wherein, activation occurs between the at least one primary
system and at least one secondary system when the at least one sensed motion characteristic

achieves a threshold, the threshold being determined based on the measure of at least one further

motion characteristic.

6. The mechanism as claimed in claim 2 wherein, activation occurs between the at least one primary
system and at least one secondary system when the at least one sensed motion characteristic

achieves a threshold, the threshold being determined based on the measure of at least one further

motion characteristic.
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The mechanism as claimed in claim 5 or claim 6 wherein activation results when the threshold is

reached, wherein at least one motion characteristic is used to vary the threshold that the at least

one further motion characteristic activates upon.

The mechanism as claimed in any one of the above claims wherein the mechanism utilises direct
sensing and activation where the mechanism is configured with at least one sensor located on the
mechanism or a part thereof that senses at least one motion characteristic and, when the threshold

is met the at least one sensor causes activation directly on the mechanism, system, or a part

thereof.

The mechanism as claimed in any one of claims 1 to 7 wherein the mechanism utilises indirect
sensing and direct activation where the mechanism is configured with at least one sensor located
remotely from the mechanism, and, when the threshold is met, the at least one sensor causes

activation directly on the mechanism, system, or a part thereof.

The mechanism as claimed in any one of the above claims wherein activation results when the

threshold is reached, the threshold being derived from motion characteristics determined at a single

instant in time.

The mechanism as claimed in any one of claims 1 to 9 wherein activation results when the threshold
is reached, the threshold being determined based on a profile of at least two of the sensed motion

characteristic established over a period of time.

The mechanism as claimed in any one of the above claims wherein the at least two motion
characteristics are selected as absolute or relative measures from: displacement, force degree

and/or direction, velocity, acceleration, deceleration, movement direction, jerk, and combinations

thereof.

The mechanism as claimed in any one of the above claims wherein the at least two motion
characteristic are selected as absolute or relative measures from: a modified signal of: displacement,
force degree and/or direction, velocity, acceleration, deceleration, movement direction, jerk, and

combinations thereod.

The mechanism as claimed in any one of the above claims wherein activation causes at [east partial
engagement between the at least one primary system and the at least one secondary system or

narts thereof.
The mechanism as claimed in claim 14 wherein the at least partial engagement is direct.
The mechanism as claimed in claim 14 wherein the at least partial engagement is indirect.

The mechanism as claimed in any one of claims 14 to 16 wherein the at least partial engagement is

mechanical engagement.
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18. The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement
results in synchronised motion between the at least one primary system and the at least one

secondary system.

19. The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement

causes the at least one secondary system to resist movement of the at least one primary system.

20. The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement

causes the at least one primary system to resist movement of the at least one secondary system.

21.- The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement

halts motion of the at least one primary mechanism and the at least one secondary system.

22. The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement

results in change to the interaction with the secondary system.

23. The mechanism as claimed in any one of claims 14 to 17 wherein the at least partial engagement

results in alteration/modification/change to the characteristics of the secondary system.

24. The mechanism as claimed in any one of the above claims wherein the at least one sensor s
selected from: at least one mechanical sensor, at least one fluidic sensor, at least che thermal
sensor, at least one magnetic sensor, at least one electrical sensor, at least one electronic sensor,

and combinations thereof.

25. The mechanism as claimed in any one of the above claims wherein the at least one primary system

comprises a carriage or rotor and at least one further member linked to the carriage or rotor.

26. The mechanism as claimed in claim 25 wherein the at least one further member linked to the
carriage or rotor is selected from: a pawl, rocker, cam system, latch, disk, carrier, carriage, spool,

and combinations thereof.

27. The mechanism as claimed in any one of the above claims wherein the at least one secondary

system is a mechanical mechanism that the primary system or a part thereof engages.

28. The mechanism as claimed in claim 27 wherein the at least one secondary system is: a stop such as a

cam plate, or latch plate and combinations thereof.

29. The mechanism as claimed in any one of claims 1 to 26 wherein the at least one seccondary system is
an electrical or electronic mechanism comprising: a transmission mechanism, a motor, a solenoid,

and combinations thereof.

30. The mechanism as claimed in any one of claims 1 to 26 wherein the at least one secondary system is
a motor or brake that is directly coupled to the primary system and upon activation the motor or

brake then provides resistance to movement of the primary system.

31. A method of controlling a variable behaviour control mechanism in a motive system by the steps of:
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(a) providing a mechanism as claimed in any one of the above claims; and
(b) providing a motive force on the at least one primary mechanism;

(c) referencing at least two motion characteristics;

(d) when a threshold is reached based on the reference motion characteristics, activation occurs

between the at least one primary system and the at {east one secondary system.

32. Avariable behaviour control mechanism in a motive system, the mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic

relationship when a change is imposed on the primary system, the at least one primary system

having:

at least one sensor that measures at least two motion characteristics of the at least one primary

system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold; and

wherein activation results in no independent motion between the at least one primary system

and the at least one secondary system.

" watd ) R -t g 5 - .
Tt D . £ S

33. A variable behaviour control mechanism in a motive system, the mechanism comprising:

at least one primary system that is configured to undergo motion according to a kinematic
relationship when a change is imposed on the primary system, the at least one primary system

having:

at least two sensors, the sensors each measuring at least one motion characteristic of the at

least one primary system according to the kinematic relationship; and

wherein, activation occurs between the at least one primary system and at least one secondary

system when a combination of the sensed motion characteristics achieves a threshold; and

wherein activation results in no independent motion between the at least one primary system

and the at least one secondary system.
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