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LATCH ACTIVATION BETWEEN ELEMENTS

TECHNICAL FIELD

Described herein is a system, method of use and Self Retracting Lifeline (SRL) apparatus using the

system to control relative speed between members.

BACKGROUND ART

The applicant’s co-pending and granted patents in the field of eddy current related devices include US
8,851,235, US 8,490,751, NZ619034, NZ627617, NZ627619, NZ627633, NZ627630 and other equivalents
all incorporated herein by reference. NZ627617 in particular, describes a method of achieving a latch
operation between elements the contents of which are incorporated herein by reference. While the
devices described in NZ627617 may be useful, other methods of controlling relative movement and/or

braking may also be achieved or at least provide the public with a choice.

Further aspects and advantages of the system, method of use and Self Retracting Lifeline (SRL)

apparatus should become apparent from the ensuing description that is given by way of example only.

SUMMARY

Described herein is a system, method of use and Self Retracting Lifeline (SRL) apparatus using the
system that govern a dynamic response between members causing a halt in relative motion between
the members. Magnetic interactions, eddy current drag forces and centrifugal and/or inertial forces

may provide various mechanisms of governing movement.

In a first aspect, there is provided a system with at least two members in a kinematic relationship, the
system comprising a means of coupling a first member to at least one further member and in doing so
causing synchronised relative motion between the members, wherein coupling occurs in response to a

prescribed system dynamic response, the dynamic response selected from at least one of:

(a) a particular velocity action of one or more of the members;
(b) a particular acceleration action of one or more of the elements;

(c}) a particular jerk action of one or more of the elements.

In a second aspect, there is provided a method of governing relative movement between members by

the steps of:

(a) selecting the system substantially as described herein;
(b) applying a motive force on the system causing movement of at least one member in the system;

(c) causing coupling between the members when the prescribed system dynamic response occurs.



10

15

20

25

30

WO 2016/089225

PCT/NZ2015/050205

In a third aspect, there is provided a Self Retracting Lifeline (SRL) incorparating the system substantially

as described herein.

The system, method of use and SRL device described offer the advantage of providing alternative ways

of achieving movement control or at least provide the public with a choice.

BRIEF DESCRIPTION OF THE DRAWINGS

Further aspects of the system, method of use and SRL device 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

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8
Figure 9
Figure 10
Figure 11

Figure 12

Figure 13

Figure 14

Figure 15

illustrates a simplified elevation view of one embodiment of incorporating a magnetic

interaction between a braking and moving element;
illustrates a simplified elevation view of an alternative bi-stable embodiment;

illustrates a graph showing the magnetic force interaction for the above bi-stable

embodiment;

illustrates a perspective view and elevation view of an alternative embodiment

employing a cogging torque approach;

illustrates two graphs showing the velocity dependent result from the cogging torque

approach;

illustrates a simplified elevation view of a cogging torque approach of a barking and

moving element;

illustrates a simplified elevation view of an alternative embodiment utilising a

rotational degree of freedom;

illustrates elevation views of alternative cam path embodiments;

illustrates elevation views of alternative cam path embodiments;

illustrates perspective views of alternative cam path embodiments;

illustrates a simplified perspective view of an alternative cam path embodiment;

illustrates simplified perspective and elevation views of an alternative cam path

embodiment;
illustrates a simplified elevation view of an alternative cam path embodiment;

illustrates various elevation views of an alternative embodiment using a combination

of a cam, geometry, inertial response and eddy current;
illustrates a simplified elevation view of an art velocity sensitive device using pawls;
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Figure 16 illustrates a simplified elevation view of an art acceleration sensitive device using

pawls;
Figure 17 illustrates a simplified elevation view of a jerk sensitive device;

Figure 18 illustrates a simplified elevation view of the jerk sensitive device of Figure 17ina

varying alignment;

Figure 19 illustrates a simplified elevation views of the magneticinteraction from the

embodiment of Figures 17 and 18; and

Figure 20 illustrates a simplified elevation view of an alternative jerk sensitive device.

DETAILED DESCRIPTION

As noted above, described herein is a system, method of use and Self Retracting Lifeline (SR) apparatus
using the system that govern a dynamic response between members causing a halt in relative motion
between the members. Magneticinteractions, eddy current drag forces and centrifugal and/or inertial

forces may provide various mechanisms of governing movement.

For the pUrpoEemof O Oipedification, [Ce ferm ‘aboul’ or ‘approximarell] and grammarical varialionO
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 areference
quantity, level, degree, value, number, frequency, percentage, dimension, size, amount, weight or
length.

TrCe rerm ‘[ubTandialll) or grammatical variations thereof refersto at least about 50%, for example 75%,
85%, 95%or 98%.

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

non-specified components or elements.

Te erm ‘jerk’ or grammalical varialionCiTereof refersto a change in acceleration, typically arapid and

sudden change in acceleration compared to normal operating parameters.

In afirst aspect, there is provided a system with at least two membersin akinematic relationship, the
system comprising ameans of coupling a first member to at least one further member and in doing so
causing synchronised relative motion between the members, wherein coupling occursin response to a

prescribed system dynamic response, the dynamic response selected from at least one of:

(a) aparticular velocity action of one or more of the members;
(b) aparticular acceleration action of one or more of the elements;

(©) aperticular jerk action of one or more of the elements.
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The inventors have in effect produced a system relating to coupling memberstogether based on the
system dynamicresponse. The aim isto bring the membersinto synchronised motion under

predetermined conditions.
Coupling between the members may be achieved:

(a) mechanically;
(b) magnetically;

(©) acombination of mechanically and magnetically.

Coupling may occur passively and once coupled the members may be remain coupled or may be

releasably coupled. Coupling may instead be achieved via an active means.

The synchronised motion may be a zero absolute velecity or halting effect. This effect for example may

be useful where all motion needsto stop, for example in a fall safety apparatus.

Coupling may also be based on, or at least influenced by, eddy current induced drag. Thisis not essential

in the inventors experience but may be useful to further tune the dynamic response characteristics.

In one specific embodiment, coupling between the members may be achieved via mechanical coupling
between &t least one pawl linked to the first member, the pawl having an oscillatory movement action,
and at least one latch member on, or being, the at least one further member, coupling occurring at a

speed threshold according to the prescribed system dynamic response.

Abiasrelationship may exist between the pawl and the latch member, the bias being achieved through
use of at leagt one magnet arranged for attraction, repulsion, or alternating attraction and repulsion, of

the pawl.

At least one magnetic element may be located on both the pawl and first member and when rotation of
the pawl and first member occurs, a varying biasresults and hence oscillatory pawl movement occurs.
The pawl may be axially mounted on the first member and the pawl centre of gravity may be off set

from the pawl axis of rotation thereby further influencing the oscillation effect.

As may be appreciated, the degree of osciliation of the pawl may be varied depending for example on
the relative rates of motion of the first member and pawl (or first member and at least one further

member.

The paw! dynamic response may be further tuned by varying the inertia of the pawl. Asnoted above,
the centre of mass of the pawl may be off set from the pawl axis of rotation assuming the pawl is
connected in thismanner to the first member. Apart or parts of the pawl may be weighted so asto

tune the inertia of the paw! to movement thereby tuning the dynamic response of the system.
The system may act asfollows:

(@) at apredetermined speed, coupling may occur when the pawl movesto a deployed position for

a sufficient time period such that it coupleswith the latch member; and
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(b) at speedsbelow the predetermined speed, the pawl may not couple.

Coupling may be avoided by having the pawl! skip over the latch member —that isthe pawl may not be
sufficiently deployed to interfere with the latch member. Skipping over may continue until the inertial

effects of the pawl are overcome and the pawl deploys sufficiently far to couple with the latch member.
The system may further act so that:

(@) the pawl may remain coupled when the speed of motion isinsufficient to overcome the inertial
effects of the pawl; and
(b) decoupling may occur when the speed of motion is sufficient to overcome the inertial effects of

the pawl.

The degree of bias noted above causing oscillation may be configured to provide the desired dynamic

response behaviour of the pawl.

In an alternative specific embodiment, coupling between the members may be achieved by a mechanical
cam system based on the reaction effects of inertial forcesand/ or applied dragforces accordingto the

prescribed system dynamic response.

In the above system, the first and at least one further member may be aligned together and the cam
feature may be located between the first and at least one further member. In effect, the system has at

least two independent but moving members,

The at least one further member may be configured with either or both of inertial characteristicsand/ or
retarding drag due to motion such that it is subject to a sowed motion with respect to the first member

when a motive force is applied on the system.

Relative velodity between the first and at least one further member may provide a displacement
between the members and may urge the membersto separate due to the cam profile prescribed

movement path. Separation refers to the members moving apart with respect to each other.

Movement of the at least one further member may cause coupling with a latch member on or about the

first member, coupling at least one anchor on the at least one further member to the latch member.

As may be apprediated, coupling of the further member to the latch member also resultsin coupling

indirectly between the first and further member.
Coupling may be achieved via;

(a) ageometriclatchinginterface;
(b) attraction of magnetic poles; or

(¢) acombination of a geometric latching interface and attraction of magnetic poles.

In a further specific embodiment, coupling may rely on magnetic forces between the members wherein
the magnetic forces between the members are configured to achieve an attraction force between the

members, the attraction force being sufficient to slow and halt relative motion between the members
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resulting in synchronised relative motion according to the prescribed system dynamic response.

The magnetic forces may be imposed by magnetic pole elements acting between the members. For the
purporelof (TiCpecificalion, magnelic pole aclion iCiierme‘cogging’. The cogging system may be
designed in consideration of the dynamic behaviour of the connected system and any peripheral energy
absorbing means such that the system achieves a stop and hold action under the intended conditions.
The magnetic pole elements may be configured to be ineffective or inactive under predetermined
conditions. Variation in magnetic pole action may for example be achieved by varying the separation
distance between membersor partsthereof containing the magnet or magnets thereby reducing the

magneticinteraction forces.

The system above may be a continuously coupled system where an externally applied motive force
resultsin initial movement of the members, but a dow and halt action takes effect immediately
between the members provided the motive force is sufficient to induce the prescribed system dynamic

response.

As may be appreciated, in the first aspect above and the specificembodiments described, the members
may move in a substantially linear kinematic relationship. Alternatively, the members may movein a
substantially rotational kinematic relationship. Both actions may be possible and appropriate depending
on the device in which the system may be used. Examples given or used herein are described in the

rotational embodiment. Linear equivalent embodimentswill be obviousto someone skilled in the art.

In ayet further specific embodiment, the members may be in a substantially rotational kinematic
relationship and coupling between the members may be achieved via a centrifugal based system
designed so that, on application of a motive force of a predetermined magnitude, the members couple

together according to the prescribed system dynamic response.

The centrifugal forces acting on the members may be influenced by use of at least one weight or

weighted element or part thereof.

Thefirst and at least one further member may be aligned together and the centrifugal feature or

features may be located between thefirst and at least one further member.

Velodity of the members may urge a displacement of the centrifugal feature or featureswhich in turn
urges the membersto separate due to the centrifugal force imposed on the at least one further

member.

Movement of the at least one further member may cause coupling with a latch member on or about the
first member, coupling at least one anchor of the at least one further member to the latch member. As
may be appreciated, coupling of the further member to the latch member also resultsin coupling

indirectly between the first and further member.
Coupling may be achieved via:

(a) ageometriclatchinginterface;
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(b) attraction of magnetic poles; or

() acombination of ageometric latching interface and attraction of magnetic poles.

As noted above, the dynamic response may be in one of three ways. In more detail, specific examples of

how the three actions might take place may be asfollows:

- Avelocity sensitive device may be configured using pawls that are activated by centripetal
forces acting against the constraint of a biasing element;

- An acceleration senditive device may make use of the inertial behaviour of a paw! causing
rotation of the pawl about its pivot in regponse to acceleration of the pawl mounting plate;

- Ajerk sensitive device may be configured by making use of the non-linear shear force capacity

that existsbetween a pair of magnetic poles.

As should be apprediated, the configuration may be varied and the above options should be seen as

non-limiting examples only.

In a second aspect, there is provided a method of governing relative movement between members by

the stepsof;

(a) selecting the system substantially as described herein;
(b) applying a motive force on the system causng movement of at least one member in the system;

(0 causing coupling between the members when the prescribed system dynamic response occurs.

In athird aspect, there is provided a Self Retracting Lifeline (SRL) incorporating the system substantially

asdescribed herein.

Asnoted above, the devices described may be used in SR.devices. The ability to detect and activate a

braking element isimportant for SR_apparatus.

Detection of afall event is commonly triggered by a mechanism that respondsto achangein state of
the line. Mechanisms can potentially be triggered by the displacement, velocity, acceleration or jerk

(rate of change of acceleration) of the line, or by a combination of these signals.

Existing SRL.s commonly make use of velodity or acceleration mechanisms, typically using aratchet and
pawl arrangement to couple the spool to abrake. Hther the ratchet plate or the pawl set can be

attached to the rotating spool.

Alinear configuration may comprise a means of sensing a change in acceleration (jerk) of a carrier
(moving element). The carrier may be attached to arider (braking element) of known masswith a given
inertia. When a contact force is applied to the carrier the rider and carrier remain coupled and aligned.
Achange in the applied force to the carrier (jerk) causesthe rider to dlip relative to the carrier dueto the
inertial effects. Theinertial effects may then be tracked through displacement between the rider and
carrier. When the carrier acceleration changes, the relative displacement between the rider and carrier

also changes.
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The same principle may be used in arotational sense. The rider may be free to rotate with the carrier.
A change in angular acceleration applied to the carrier may be resolved as arelative angular

displacement between the carrier and rider.

Besides R applications, the devices and methods may be used for a variety of other applications, non-

limiting examplesinduding speed control or load control of:

An autobelay device;

Arotor in arotary turbine;

Exercise equipment e.g. rowing machines, epicydictrainers, weight training equipment;
Foller-coasters and other amusement rides;

Hevator and escalator systems;

Bvacuation descenders and fire escape devices;

Conveyer systems:

Rotary drivesin factory production facilities;

Materials handling devices such as conveyer belts or a braking device in a chute;

o e N s T s T e A s O o O s IO s R

Roadside safety systemse.g. the energy absorber may be connected in a system to provide
crash attenuation though the dissipation of energy via the energy absorber;

Seat beltsin vehicles;

Zip lines;

Braking mechanismsfor trolleys and carriages;

Bumpstopsin transport applications,

Bumpstopsin crane applications;

Torque or force limiting devicesin mechanical drive train;

Sructural overload protection in wind turbines;

S e N Y O A 0 A O

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

The system, method of use and SR device described above offer the advantage of providing alternative
ways of achieving movement control beyond for example reliance on centrifugal and/ or eddy current
forcesalone. In addition, the relationship between the parts and the rate at which movement control

occurs may also be influenced using the embodiments described herein.

The embodiments described above may also be said broadly to consist in the parts, elementsand
featuresreferred to or indicated in the specification of the application, individually or collectively, and
any or all combinations of any two or more said parts, elementsor features, and where specific integers
are mentioned herein which have known equivalentsin the art to which the embodimentsrelate, such

known equivalents are deemed to be incorporated herein as of individually set forth.

Where specific integers are mentioned herein which have known equivalentsin the art to which this
invention relates, such known equivalents are deemed to be incorporated herein asif individually set
forth.
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WORKING EXAMPLES

The above described system, method of use and examples of Self Retracting Lifeline (SR) apparatus

using the devices are now described by reference to specific examples.

EXAMPLE1
General examples are provided below of magnetic latching caused by movement of a braking element.

Figure 1 illustrates an example of magnetic latching caused by movement of a pawl. Direct attractive
forces exerted by permanent magnets 10 may be used to either augment or replace eddy current drag
forces (if eddy current forces are used) as ameans of activating a pawl 11 between the spool 12 (the
first member) and a concentric external element 13 (the further member). When the pawl 11 islatched
with the concentric external element 13, movement between the spool 12 and concentric external

element 13 is synchronised.

EXAMPLE2

Abi-stable arrangement can be used in conjunction with a tube and cylinder (plunger) approach
described in the applicants co-pending application NZ819034. In thisexample, asillustrated in Figure 2,
a plunger 50 eddy current brake configuration is shown as a means of delaying the initial relative motion
between the active brake element/plunger 50 and the lead screw 51 and/ or to latch and lock the brake
50 at the end of the plunger axial travel stroke 52, 53. The output in terms of force/ movement
interaction is graphed in Figure 3 showing how the force at either end of the plunger stroke 52, 53 is
high and subsequently drops through the travel phase of the plunger stroke 52, 53 noting that the term
force refersto the force required to translate the plunger sideways and movement is the lateral

movement of the plunger.

EXAMPLE 3

In a further embodiment, a cogging example isillustrated in Figure 4. A cogging torque results from
magnetic polesrotating with respect to each other generally indicated by arrow 60. Thisresultsina
speed-dependent torque relationship best seen in the graphs shown in Figure 5 where Frefersto the
force/ degree of oscillation and o refersto the movement path that can enable low-speed lock-off of a

brake that relieson eddy current braking (the highest latching force occursat low speed).

Figure 6 shows how the magnets 60 align at low speed thereby halting further movement. This
embodiment allows a complete halt in relative movement between the parts but without part

interference or friction —that is braking isfrictionless.

g
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Figure 6 also illustrates a centrifugal embodiment. One of the membersindudes weighted balls that
move along a defined path. At maximum rotation force, the balls move to alter the centre of gravity

thereby changing the dynamic response of the system.

EXAMPLE4

Magnetic latching of a braking element can also be configured about a rotational degree of freedom
normal to the primary drive axis, in this example being the rotation axis 70 of the braking element 71
relative to the moving element 72 (arotor). Fgure 7 illustrates three embodiments of thistype of
system. Also shown in the Figure 7 embodimentsisthe use of a bias (magnets and/ or springs) that

further tune the dynamic response of the system.

EXAMPLE 5

Relative rotation between the moving and braking elements may also be further influenced by use of
inertial or centrifugal forces resulting in differential velocity between the elements. In one
embodiment, a differential velocity may be used to drive an axial displacement viaa cam path 100 as
illustrated in Figures 8 to 13. Different profiles can be used to control ball movement and thus alter the

centrifugal force acting on the parts and their movement characteristics.

The axial load required to maintain contact between the two halvesin the embodiments shown in
Fgures 8 to 13 may be generated by a spring force, amagnetic repulsive force or asa result of eddy
current drag torque acting through the cam 100 angle. Additional detail on thisforce generation is

shown in Figures 12 and 13.

EXAMPLEG

Another arrangement that exploitsthe combination of cam geometry, inertial response and the eddy

current drag force-speed relationship is shown in Figure 14.

EXAMPLE7
Asnoted above, the ability to detect and activate a braking element isimportant for SR_apparatus.

Detection of afall event is commonly triggered by a mechanism that respondsto a change in state of
the line. Mechanisms can potentially be triggered by the displacement, velocity, acceleration or jerk

(rate of change of acceleration) of the line, or by a combination of these signals.

Existing SRLs commonly make use of velocity or acceleration mechanisms, typically using aratchet and

pawl arrangement to couple the spool to abrake. Bther the ratchet plate or the pawl set can be

10
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attached to the rotating spool.

An art velocity sensitive device can be configured using pawls (braking elements) 110 that are activated
by centripetal forces acting against the constraint of a biasing element (spring) 111 asillustrated in

Figure 15.

An art acceleration sensitive device can make use of the inertial behaviour of the paw! 112 causing
rotation of the pawl 112 about its pivot 113 in response to acceleration of the pawl 112 mounting plate.
Thisapproach isillustrated in Figure 16.

BEXAMPLE8

Ajerk sensitive device can be configured by making use of the non-linear shear force capacity that exists

between a pair of magnetic poles.

Alinear configuration isillustrated in Figures 17 to 19. The configuration shows a means of sensing the
change in acceleration (jerk) of a carrier. The carrier 120 is attached to arider 130 of known masswith a
given inertia. When a contact force isapplied to the carrier 120 the rider 130 and carrier 120 remain
coupled and aligned. A change in the applied force to the carrier 120 (jerk) causes the rider 130 to slip
relative to the carrier 120 due to the inertial effects. Theinertial effects may then be tracked through
Cirplacement ‘0. O Cen tCe carrier 120 acceleration changes, the relative displacement between the

rider 130 and carrier 120 changes.

Aspects of the system, method of use and Self Retracting Lifeline (SRL) apparatus using the system 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.

11
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WHATWEJLAIM iS

1. Asystem with at least two membersin a kinematic relationship, the system comprising a means of
coupling a first member to at least one further member and in doing so causing synchronised relative
motion between the members, wherein coupling occursin response to a prescribed system dynamic

response, the dynamic response selected from at least one of:

(a8) aparticular velocity action of one or more of the members,
(b) aparticular acceleration action of one or more of the elements;

(c) aparticular jerk action of one or more of the elements.

2. The system as daimed in dlaim 1 wherein coupling between the membersis achieved:

(@ mechanically;
(b) magnetically;

(¢) acombination of mechanically and magnetically.

3. The system as dlaimed in any one of the above claims wherein the synchronised motion isa zero

absolute velocity or halting effect.

4. The system as claimed in any one of the above daimswherein coupling is also based on, or at least
influenced by, eddy current induced drag.

5. The system as daimed in any one of the above claims wherein coupling between the membersis
achieved via mechanical coupling between at least one paw! linked to the first member, the pawl having
an oscillatory movement action, and at least one latch member on, or being, the at least one further

member, coupling occurring at a speed threshold according to the prescribed system dynamic response.

6. The system as claimed in claim 5 wherein a biasrelationsnip exists between the pawl and the latch
member the bias being achieved through use of at least one magnet arranged for attraction, repulsion,

or alternating attraction and repulsion, of the pawl.

7. The system as claimed in claim 8 wherein at least one magnetic element islocated on both the pawl
and first member and when rotation of the paw! and first member occurs, a varying biasresults and

hence oscillatory pawl movement occurs.

12
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8. The system as claimed in any one of daims 5 to 7 wherein the pawl dynamic response is further tuned

by varying the inertia of the pawl.

9. The system as claimed in any one of daims 5 to 8 wherein:

(@) at apredetermined speed, coupling occurs when the pawl movesto a deployed position for a
sufficient time period such that it coupleswith the latch member; and

(b) at speeds below the predetermined speed, the pawl does not couple.

10. The system as claimed in any one of claims 5 to 8 wherein:

(@) the pawl remains coupled when the speed of motion is insufficient to overcome the inertial
effects of the pawl; and
(b) decoupling occurs when the speed of motion is sufficient to overcome the inertial effects of the

pawl.

10. The system as daimed in any one of claims 1 to 4 wherein coupling between the membersis
achieved by a mechanical cam system based on the reaction effects of inertial forces and/ or applied drag

forces according to the prescribed system dynamic response.

11. The system as daimed in claim 10 wherein the first and at least one further member are aligned

together and the cam feature islocated between the first and at least one further member.

12. The system asclaimed in claim 10 or daim 11 wherein relative velocity between the first and at least
one further member provides a displacement between the members and urgesthe membersto separate

due to the cam profile prescribed movement path.

13. The system asclaimed in any one of claims 10 to 12 wherein movement of the at least one further
member causes coupling with a latch member on or about the first member, coupling at least one

anchor on the at least one further member to the latch member.

14. The system as claimed in dlaim 13 wherein coupling is achieved via:

(@) ageometriclatchinginterface;

13
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(b) attraction of magnetic poles; or

(©) acombination of ageometric latching interface and attraction of magnetic poles.

15. The device as claimed in any one of dlaims 1 to 4 wherein coupling relies on magnetic forces
between the memberswherein the magnetic forces between the members are configured to achieve an
attraction force between the members, the attraction force being sufficient to slow and halt relative
motion between the membersresulting in synchronised relative motion according to the prescribed

system dynamic response.

16. The system as claimed in claim 15 wherein the magnetic forces are imposed by magnetic pole

elements acting between the members.

17. The system as claimed in claim 16 wherein the magnetic pole elements are configured to be

ineffective or inactive under predetermined conditions.

18. The system as claimed in any one of claims 15 to 17 wherein the system is a continuously coupled
system where an externally applied motive force resultsin initial movement of the members, but a slow
and halt action takes effect immediately between the members provided the motive force is suffidient

to induce the prescribed sysem dynamicresponse.

19. The system as daimed in any one of the above daims wherein the members move in a substantially

linear kinematic relationship.

20. The system asclaimed in any one of claims 1 to 18 wherein the members move in a substantially

rotational kinematic relationship.

21. The device as claimed in any one of dlaims 1 to 4 wherein the members are in a substantially
rotational kinematic relationship and coupling between the membersis achieved via a centrifugal based
system designed so that, on application of a motive force of a predetermined magnitude, the members

couple together according to the prescribed system dynamic response.

22. The device as claimed in claim 21 wherein the centrifugal forces acting on the members are

influenced by use of at least one weight or weighted element or part thereof.

14
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23. The system as claimed in daim 21 or daim 22 wherein first and at least one further member are
aligned together and the centrifugal feature or features are located between the first and at least one

further member.

24, The system as claimed in any one of claims 21 to 23 wherein velocity of the membersurge a
displacement of the centrifugal feature or features which in turn urges the membersto separate due to

the centrifugal force imposed on the at least one further member.

25. The system as daimed in any one of daims 21 to 24 wherein movement of the at least one further
member causes coupling with a latch member on or about the first member, coupling at least one

mooring of the at least one further member to the latch member.

26. The system as daimed in claim 25 wherein coupling is achieved via:
(a) a geometriclatchinginterface;
(b) attraction of magnetic poles; or

(c) acombination of a geometric latching interface and attraction of magnetic poles.

27. A Seif Retracting Lifeline (SR) incorporating the system as claimed in any one of the above claims.

28. Amethod of governing relative movement between members by the steps of;
(a) selecting the system as claimed in any one of daims 1 to 26

(b) applying a motive force on the system causing movement of at least one member in the

system;

(c) causing coupling between the members when the prescribed system dynamicresponse

occurs.
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