
WO 03/019583 PCT/AU02/01156  SWITCHABLE MAGNETIC DEVICE Field of the
invention The present invention relates to a switchable magnetic device.
Additional aspects  of the present invention further relate to various
devices including a switchable magnetic  5 device. Background of the
invention In our co-pending international patent application no.
PCT/AUOO/01505 and our  co-pending United States patent application no.
09/951905 (the entire contents of which  are expressly herein incorporated
by cross reference) a switchable permanent magnetic 10 device is described.
This device includes a housing and first and second permanent  magnets
mounted in the housing. The first and second permanent magnets are mounted
in  the housing such that they are able to be relatively rotated. This is
preferably achieved by  having one of the magnets fixed into position and
the second magnet being rotatable. In  the device of our co-pending
international patent application no PCT/AUOO/01505, the 15 first and second
magnets can be positioned such that a north and south pole of the first
magnet are in substantial alignment with respect of north and south poles
of the second  magnet. When the magnets are in this orientation, the device
presents a strong external  magnetic field. The magnets can also be rotated
relative to each other such that the north  pole of the first magnet is
substantially in alignment with the south pole of the second 20 magnet and
the south pole of the first magnet is substantially in alignment with the
north  pole of the second magnet. In this orientation, the device presents
a relatively weak  external magnetic field. The magnets are rotated by the
actuation means. Summary of the invention Unless expressly stated
otherwise, wherein in the specification and claims the  25 phrase
"switchable magnetic device" is used the phrase should be understood to
refer to a  device including a first permanent magnet and a second
permanent magnet, the first and  second permanent magnets being rotatable
relative to each other between an "off' state in  which the magnets are
aligned such that the device presents a relatively weak external  magnetic
field, and an "on" state in which the magnets are aligned such that the
device  30 presents a relatively strong external magnetic field. WO
03/019583 PCT/AU02/01156  



2 In a first aspect, the present invention provides a switchable magnetic
device of the  kind including a housing, a first permanent magnet, a second
permanent magnet, the first  and second permanent magnets being mounted
within the housing such that the first and  second magnets are rotatable
relative to each other, between a "fully off' position in which 5 the north
and south poles of the first magnet are in substantial alignment with the
south  and north poles respectively of the second magnet such that the
device presents a  relatively weak external magnetic field, and a "fully
on" position in which the north and  south poles of the first magnet are
positioned substantially in alignment with the north and  south poles
respectively of the second magnet such that the device presents a
relatively 10 strong external magnetic field, characterised in that biasing
means are operatively  associated with first and second magnets to bias the
relative rotation of said magnets  toward the fully on position, and
wherein placing said device on or in close proximity to a  ferromagnetic
material causes the first and second magnets to rotate to a relative
orientation such that the device presents a relatively strong external
magnetic field. 15 Preferably when said device is on or in close proximity
to a ferromagnetic material  the force required to cause relative rotation
of the first and second magnets towards the  fully on position is within a
first predetermined force range, and when said device is not in  contact
with or in close proximity to a ferromagnetic material the force required
to cause  relative rotation of the first and second magnets toward the
fully on position is within a 20 second predetermined force range, said
second predetermined force range having a higher  peak force than said
first predetermined force range, and wherein said bias means applies a
rotational force to bias the relative rotation of said magnets towards the
fully on position  with a force exceeding the peak force of the first
predetermined force range, but less than  the peak force of the second
predetermined force range, thereby causing the magnets to 25 automatically
rotate toward the fully on position when the device is on or in close
proximity to a ferromagnetic material. The bias means is preferably a
spring. The device of the first aspect of the present invention provides a
switchable  magnetic device that can automatically switch to an "on"
position in which the device  presents a relative strong external magnetic
field when the device is positioned on or in  30 close proximity to a
ferromagnetic material. WO 03/019583 PCT/AU02/01156  



3 In a second aspect, the present invention provides a switchable magnetic
device of  the kind including a housing, a first permanent magnet, a second
permanent magnet, the  first and second permanent magnets being mounted
within the housing such that the first  and second magnets are rotatable
relative to each other, between a "fully off' position in 5 which the north
and south poles of the first magnet are in substantial alignment with the
south and north poles respectively of the second magnet such that the
device presents a  relatively weak external magnetic field, and a "fully
on" position in which the north and  south poles of the first magnet are
positioned substantially in alignment with the north and  south poles
respectively of the second magnet such that the device presents a
relatively 10 strong external magnetic field, characterised in that said
device further includes rotation  limiting means to limit the extent of the
relative rotation of the magnets. The rotation limiting means can permit
relative rotation of the magnets between a  deactivated state in which the
north and south poles of the first magnet are most closely  aligned with
the south and north poles respectively of the second magnet such that the
15 device presents a relatively weak external magnetic field, and an
activated position in  which the north and south poles of the first magnet
are positioned approximately in  alignment with the north and south poles
respectively of the second magnet such that the  device presents a
relatively strong external magnetic field. In the activated state, the
angle of misalignment of the north and south poles of the  20 first magnet
and the north and south poles respectively of the second magnet is
preferably  less than 15 degrees. More preferably the misalignment is
approximately 10 degrees. The  activated position can be the fully on
position. In the deactivated state the angle of misalignment of the north
and south poles of  the first magnet and the south and north poles
respectively of the second magnet is  25 preferably less than 40 degrees.
More preferably it is less than 30 degrees. In a particularly  preferred
embodiment the deactivated state has the magnets in the fully off position.
The rotation limiting means limits the relative rotation of the magnets to
less than  or equal to 180 degrees. Preferably the rotation limiting means
prevents said magnets from  reaching the "fully on" position. WO 03/019583
PCT/AU02/01156  4 



The rotation limiting means may allow the relative rotation of the magnets
to an  extent greater than 180 degrees Preferably the rotation limiting
means allows relative  rotation of the magnets to an orientation past the
"fully on" position. Preferably, in use when the device is on or in close
proximity to a ferromagnetic  5 material the magnets are retained in the
activated position by a retaining force. It is also preferable that when
the device is on or in close proximity to a  ferromagnetic material a first
force is required to retain the magnets in the activated  position, and
when said device is not in close proximity to a ferromagnetic material a
second force, greater than the first force, is required to retain the
magnets in the activated 10 position, and wherein the retaining force
applied to hold the magnets in the activated  position is greater than the
first force but less than the second force, thereby allowing the  magnets
to automatically rotate toward the deactivated position when the device is
removed from a position in contact with or in close proximity to a
ferromagnetic material. The retaining force may be a friction force. The
device may further include  15 retention means configured to apply a
retaining force to retain the magnets in the activated  position when the
device is in contact with or in close proximity to a ferromagnetic
material. The retention means preferably includes a latch means which
yields at a  predetermined force less than the second force but greater
than the first force. In a third aspect, the present invention provides a
switchable magnetic device of  20 the kind including a housing, a first
permanent magnet, a second permanent magnet, the  first and second
permanent magnets being mounted within the housing such that the first  and
second magnets are rotatable relative to each other, between a "fully off'
position in  which the north and south poles of the first magnet are in
substantial alignment with the  south and north poles respectively of the
second magnet such that the device presents a 25 relatively weak external
magnetic field, and a "fully on" position in which the north and  south
poles of the first magnet are positioned substantially in alignment with
the north and  south poles respectively of the second magnet such that the
device presents a relatively  strong external magnetic field, characterised
in that relative rotation of the first and second  magnets is limited such
that said magnets are prevented from reaching the fully on 30 position but
said first and second magnets can be rotated to a predetermined relative
orientation such that the north and south poles of the first magnet are
closely but not WO 03/019583 PCT/AU02/01156  



5 completely aligned with respective north and south poles of the second
magnet such that  said device still presents a relatively strong external
magnetic field and said device  automatically switches to a state where the
external magnetic field is relatively weak when  said device is removed
from contact or removed from close proximity to an external  5
ferromagnetic material. In a fourth aspect, the present invention provides
a switchable magnetic device of  the kind including a housing, a first
permanent magnet, a second permanent magnet, the  first and second
permanent magnets being mounted within the housing such that the first  and
second magnets are rotatable relative to each other between a "fully off'
position in 10 which the north and south poles of the first magnet are in
substantial alignment with the  south and north poles respectively of the
second magnet such that the device presents a  relatively weak external
magnetic field, and a "fully on" position in which the north and  south
poles of the first magnet, are positioned substantially in alignment with
the north and  south poles respectively of the second magnet such that the
device presents a relatively 15 strong external magnetic field, and
actuation means configured to cause relative motion of  the first and
second magnets, characterised in that said actuation means includes a
flexible  portion that deforms if the actuation means is actuated in the
absence of an external  magnetic circuit to thereby limit relative rotation
of said magnets, said flexible portion  having sufficient yield strength to
substantially avoid deformation during actuation of said  20 actuation
means in the presence of an external magnetic circuit. Preferably, said
flexible portion is a spring link. Preferably, said flexible portion can be
deformed to a maximum extent, after which  continued actuation of the
actuation means acts to cause relative rotation of the magnets. In one
embodiment of the fourth aspect of the present invention, if an external
25 magnetic circuit is established and the device switched to the "on"
position, the device  may remain in the "on" position if the external
magnetic circuit is forcibly removed.  Thus, the device can act as a
"memory" adviser in that its status can tell whether  successful contact
with an external magnetic circuit was achieved. The housing may include a
pair of passive ferromagnetic elements which are  30 magnetically
separated, for example, by an air gap or by magnetically high reluctance
material(s). The housing most suitably defines a chamber in which the first
and second 



WO 03/019583 PCT/AU02/01156  6 magnets are positioned. The chamber may have
open ends or, more preferably, is a closed  chamber. Chamber closing
members are suitably used to close the chamber. In another embodiment, the
housing is made as a unitary construction from a single  piece of material.
In this embodiment, it is preferred that there be two portions of the  5
housing having reduced cross sectional area such that the housing acts as
two passive poles. Alternatively, portions of the housing may be treated
such that the portions become  non-magnetic to thereby result in the
housing acting as two passive poles. The housing is preferably made from a
material having a low magnetic reluctance.  Soft steel, iron or permalloys
are examples of suitable materials for the housing. 10 The housing most
preferably includes a pair of passive poles. The strength of the  external
magnetic field can be maximised by shaping the pair of passive poles such
that  they reflect the magnetic field strength around the perimeter of the
first and second  permanent magnets. The first and second magnets are
preferably substantially disc-shaped. Most  15 preferably, the first and
second magnets are essentially cylindrical in shape and the height  of the
cylinder is less than the diameter of the cylinder. It will be appreciated
that the first  and second magnets need not be exactly cylindrical and that
slight variations from a  circular cross-section also fall within the scope
of the present invention. The height of the  magnets may vary over a wide
range, and the ratio of diameter to height may also vary  20 over a wide
range. The first and second magnets are preferably also diametrically
magnetised. By that,  it is meant that the north pole region is separated
by a diameter of the cylindrical surface  of the magnet from the south pole
region. The north pole region and south pole region  both exist on the
upper and lower substantially circular faces of the magnet and extend  25
through the length or height of the magnet. As mentioned earlier, it is
preferred that one magnet is fixed in the housing and one  magnet can
rotate in the housing. It is especially preferred that the rotatable magnet
can  rotate about the centre point of its essentially circular faces. In
this fashion, the  requirement for large clearances between the inner walls
of the housing and the rotatable 30 magnet are avoided. In this embodiment,
the shape of the body of rotation of the rotatable  



magnet is the same shape as the magnet itself (ie substantially circular in
top or plan view) WO 03/019583 PCT/AU02/01156  7 and thus the magnet can
rotate and yet retain its positioning relative to the walls of the
housing. The actuation means for causing relative rotation of the magnets
preferably  comprises a handle or knob being in connection with one of the
magnets. The handle or  5 knob may be connected to the one magnet by one or
more intermediate members. The handle or knob may be rotated manually,
electrically, pneumatically,  hydraulically, by the action of expansion of
a bimetallic strip, or indeed by any other  suitable method. As mentioned
above, the housing preferably includes two passive poles, and it is  10
also preferred that one magnet is fixed in the housing. In this
particularly preferred  embodiment, the one magnet is fixed in place such
that the pole pieces are permanently  energised. It will also be
appreciated that, in some embodiments of the present invention,  both
magnets may rotate. The permanent magnets in the present invention may be
of any suitable type. The  15 most preferred at present are rare earth
magnets because they can have a strong magnetic  field. Such magnets also
have a high coercivity, which means that they resist becoming
demagnetised. It is envisaged that permanent magnetic technology will
continue to  develop and it is likely that more powerful magnets will
become available in the future  that will be suitable for use in the
present invention. 20 The first and second magnets may be essentially
identical to each other.  Alternatively, the first and second magnets may
have different magnetic properties.  The magnets may have the same or
different physical dimensions to each other. Varying  the magnetic
properties or the physical dimensions of the first and second magnets can
be  used in some embodiments of the invention to vary magnetic switching
properties. 25 In all aspects of the present invention, the device may
further include a child-proof  lock or child-proof catch type arrangement
in the actuation means such that some extra  manipulation by a user is
required before the magnets can be rotated. For example, the  actuation
means may comprise a knob that must be pushed down before rotational force
applied to the knob can be transferred to the magnet(s)). Other
arrangements which will  



30 be readily apparent to the person of skill in the art will also be
readily apparent. WO 03/019583 PCT/AU02/01156  8 An embodiment of the
present invention may also be used to provide short range  acceleration in
space through interaction with the magnetosphere of the Earth or other
planet, and/or attraction/repulsion with ferromagnetic materials in a
spacecraft. Astronauts  may use such acceleration in space walk or
emergencies. To increase attraction or 5 repulsion distances a second
switchable permanent magnet may be installed in the craft.  According to
another aspect of the present invention there is provided a system for
controlling the orientation of a satellite in orbit around a planet having
a planetary  magnetic field, said system including at least one switchable
magnetic device mounted to  the satellite such that the orientation of the
at least one switchable magnetic device can be 10 varied relative to the
satellite, wherein in use the orientation of the satellite can be changed
by deflecting the magnetic axis of the switchable magnetic device relative
to the direction  of the planetary magnetic field when the magnets are in
the second position, thereby  causing the satellite to change orientation
to at least partially re-align the magnetic axis of  the at least one
switchable magnetic device to the direction of the planetary magnetic
field. 15 The at least one switchable magnetic device can be mounted on a
lever arm on the  satellite. Preferably the system as claimed includes a
plurality of switchable magnetic  devices arranged in pairs, wherein each
pair of switchable magnetic devices act in concert  to control the
orientation of the satellite about one axis. More preferable the system 20
includes at least two pairs of switchable magnetic devices. The system can
include at least  three pairs of switchable magnetic devices, wherein the
respective axes of the pairs of  switchable magnetic devices are mutually
orthogonal. The one or more switchable magnetic devices can be selectively
varied between  the on or off states to periodically re-orient the
satellite. During launch and/or deployment  25 of the satellite the least
one switchable magnetic device can advantageously be off. According to yet
another aspect of the present invention there is provided a device  for
collecting ferromagnetic items, said device including a ferromagnetic
collection  portion configured to collect and retain ferromagnetic items by
magnetic attraction  therewith, and a surface engaging portion which is
configured in use to engage a 



30 ferromagnetic support surface against which the device is held, said
device further  including at least one switchable magnetic device
switchable between an "off' position in WO 03/019583 PCT/AU02/01156  9
which the ferromagnetic collection portion is substantially demagnetised,
and an "on"  position in which the external magnetic field of the
switchable magnetic device,  magnetises the collection portion to collect
and retain ferromagnetic articles in contact  with or in close proximity to
the collection portion, and holds the device against the  5 ferromagnetic
support surface by magnetic attraction. Preferably when the switchable
magnetic device is on the "off' position the  magnetic attraction between
the ferromagnetic collection portion and the ferromagnetic  articles and
the switchable magnetic device and the support surface are negligible. The
device can further include actuation means configured to switch the
switchable  10 magnetic device between the on and off positions. In a
preferred embodiment the device further includes at least one ferromagnetic
shunt located between the switchable magnetic device and the ferromagnetic
collection  portion which is magnetised preferentially to the ferromagnetic
collection portion when  the switchable magnetic device is in the off
position, thereby effectively preventing 15 magnetisation of the
ferromagnetic collection portion when the switchable magnetic  device is in
the off position. The ferromagnetic shunt is preferably not magnetically
saturated when the switchable magnetic device is in the off position, but
is magnetically  saturated when the switchable magnetic device is in the on
first position. The device can  further include a high reluctance region
between the switchable magnetic device and the 20 surface engagement
portion, wherein the high reluctance region has sufficient reluctance  that
the magnetic flux at the surface engagement portion is substantially
independent of  the magnetic properties of the support surface. According
to a further aspect of the present invention there is provided a clamping
means adapted to clamp at least one article, said clamping means including:
a first  25 clamping member; a second clamping member slideable towards and
away from the first clamping member, and spaced apart from the first member
to define a gap into which an  article to be clamped can be inserted; and a
switchable magnetic device mounted to or in  close proximity to one of the
first or second clamping member, said switchable magnetic  



device including actuation means for switching the switchable magnetic
device off or on, 30 whereby when the switchable magnetic device is on the
first and second clamping WO 03/019583 PCT/AU02/01156  10 members move
towards each other thereby clamping an article inserted in the gap between
the clamping members. The holder preferably includes one or more additional
clamping members slideable  relative to the first and second clamping
members, and arranged such that a gap into which  5 an article to be
clamped can be inserted is defined between neighbouring pairs of clamping
members, whereby when the switchable magnetic device is "on" neighbouring
pairs of  clamping members move towards each other thereby clamping an
article inserted in the  gap between the neighbouring pairs of clamping
members. The holder can also include  one or more additional switchable
magnetic devices mounted to one or more of the  10 additional clamping
members. Preferably the holder further includes means for operating the
actuation means of  one of said switchable magnetic devices in concert with
at least one other of the one or  more additional switchable magnetic
devices. According to another aspect of the present invention there is
provided a switchable  15 magnetic device configured to operably engage one
or more functional modules adapted to  provide or limit functionality of
the switchable magnetic device. The one or more functional modules can
include one ore more of the following  types of module: a rotation limiting
module which limits the relative rotation of the magnets of the  20
switchable magnetic device to within a predetermined angular range. a
biasing module configured to bias the relative rotation of the magnets of
the  switchable magnetic device. a locking module configured to releasably
lock the relative orientation of the  magnets of the switchable magnetic
device. 25 The locking module is preferably configured to releasably lock
the magnets of the  switchable magnetic device in one or more predetermined
relative orientations. Preferably the switchable magnetic device further
includes actuation means  configured to cause relative rotation of the
magnets, wherein the actuation means are  



additionally configured to be engaged by said at least one functional
module to control the  30 functionality of the switchable magnetic device.
WO 03/019583 PCT/AU02/01156  11 According to yet another aspect of the
present invention there is provided a  gripping device configured to grip a
surface, said gripping device including at least one  gripping means of the
type having an evacuatable void adapted to sealably engage a  surface,
wherein said gripping means grips the surface by forming a suction force
between 5 the surface and the gripping means by partially evacuating the
void, wherein said gripping  device further includes at least one
switchable magnetic device configured to produce an  additional magnetic
engagement with a surface when the surface is ferromagnetic. Preferably
when the gripping means is sealably engaged with a surface said at least
one switchable magnetic device is in contact with or in close proximity to
the surface. 10 In use the magnetic engagement of the at least one
switchable magnetic device acts  to at least partially re-establish the
sealing engagement of the gripping means with the  surface, if the sealing
engagement is partially or wholly broken. The gripping device can include
actuation means to switch the switchable magnetic  device between the on
and or off position to enable attachment and or detachment of the  15
gripping device to or from the surface respectively. The gripping device
can also include one or more magnetic pole extension means  which provide a
relatively high permeability magnetic circuit to substantially conduct the
external magnetic field of the switchable magnetic device to a
ferromagnetic surface to  increase magnetic attraction therewith. The
gripping device can also include a plurality of  20 gripping means or
switchable magnetic devices. According to another aspect of the present
invention there is provided a coupling  comprising a first magnetic device
and a second magnetic device, the first magnetic device  being a switchable
magnetic device, said first magnetic device and said second magnetic
device being arranged relative to each other such that said second magnetic
device attracts 25 the first magnetic device when the first magnetic device
is off, and said second magnetic  device repels said first magnetic device
when said first magnetic device is on. The second magnetic device may
comprises a magnet. Preferably the second  magnetic device comprises a
second switchable magnetic device and the first and second  



switchable magnetic devices repel each other when said first and second
switchable  30 magnetic devices are turned on. WO 03/019583 PCT/AU02/01156
12 Preferably the first magnetic device is movable relatively towards and
away from  the second magnetic device. According to a further aspect of the
present invention there is provided a coupling  means including a
switchable magnetic device, and at least one second magnetic means,  5 said
switchable magnetic device and said second magnetic means being arranged
relative to each other such that when the switchable magnetic device is on
and the second  magnetic means is in contact with or in close proximity to
the switchable magnetic device,  the second magnetic means is relatively
strongly attracted to the switchable magnetic  device to thereby couple
said the second magnetic means to the switchable magnetic 10 device, and
when said switchable magnetic device is off the second magnetic means is
relatively weakly attracted to the switchable magnetic device such that the
second  magnetic means and switchable magnetic device can be decoupled.
Preferably the coupling includes at least one additional magnetic means
arranged  relative to the second magnetic means such that when the
switchable magnetic device is  15 on and the second magnetic means is in
contact with or in close proximity to the switchable magnetic device, and
the and additional magnetic means are in contact with or  in close
proximity to the second magnetic means, the additional magnetic means are
coupled to the second magnetic means, and when said switchable magnetic
device is off  the second and additional magnetic means is relatively
weakly attracted to the switchable 20 magnetic device such that the second
magnetic means and additional magnetic means can  be decoupled. The
switchable device can be movable relatively towards and away from the
second magnetic means. The additional magnetic means are preferably movable
relatively  towards and away from the second magnetic means and the
switchable device. The at least 25 one second magnetic means and or the at
least one additional magnetic means can be  ferromagnetic members. The
coupling can also include actuation means configured to turn the switchable
magnetic device off to allow decoupling of the coupling means. Preferably
the actuation  



means is additionally configured to turn the switchable magnetic device on
to cause  30 coupling of the coupling means. WO 03/019583 PCT/AU02/01156
13 The coupling means may further include a plurality of spaced second
magnetic  means, and wherein the switchable magnetic device is movable such
that the switchable  magnetic device can be coupled to a chosen one of the
plurality of spaced second magnetic  means. 5 According to another aspect
of the present invention there is provided a latching  means including, a
latching member, movable between an extended position in which it  can be
received into a latching recess to cause latching of the latching means,
and a  retracted position, a first magnetic means and a switchable magnetic
device, movable  relative to each other and mounted such that one of said,
first magnetic means or 10 switchable magnetic device is coupled to said
latching member, such that actuation of the  switchable magnetic device
causes relative movement of the latching member. The first magnetic means
is preferably a magnet. The switchable magnetic device or first magnetic
means can be coupled to the  latching member. 15 Preferably the switchable
magnetic device and first magnetic means are arranged  relative to each
other such that switchable magnetic device attracts the first magnetic
means when the switchable magnetic device is on. Alternatively the
switchable magnetic  device and first magnetic means are arranged relative
to each other such that switchable  magnetic device repels the first
magnetic means when the switchable magnetic device is  20 on. The first
magnetic means can also be formed from a ferromagnetic material, and  the
switchable magnetic device and first magnetic means are arranged relative
to each  other such that switchable magnetic device attracts the first
magnetic means when the  switchable magnetic device is on. 25 Either the
first magnetic means or the switchable magnetic device can be mounted  to
the latching member. The device preferably further includes bias means to
bias the latching pin into  either the extended or retracted positions. 



In one embodiment the latching member and a first magnetic means are
mounted to  30 first member, and the switchable magnetic device is mounted
to a second member which is WO 03/019583 PCT/AU02/01156  14 movable
relative to the first member, wherein the latching means is configured to
latch the  first member to the second member. In an alternative embodiment
the latching pin and first magnetic means, and the  switchable magnetic
device are mounted to first member and the latching member is  5 adapted to
be received into a receiving aperture of a second member which is movable
relative to the first member, wherein the latching means is configured to
latch the first  member to the second member. The latching member may
comprise the first magnetic  member. According to a further aspect of the
present invention there is provided a  10 switchable magnetic device of the
kind including a housing, a first permanent magnet, a  second permanent
magnet, the first and second permanent magnets being mounted within  the
housing such that the first and second magnets are rotatable relative to
each other,  between an off position in which the device presents a
relatively weak external magnetic  field, and an on position in which the
device presents a relatively strong external magnetic 15 field,
characterised in that the device further includes a low reluctance shunt
mounted to at  least a first portion of the housing configured to be at
least partially magnetised when the  device is in the off position such
that the external magnetic field presented by the device  adjacent to the
first portion of the housing is negligible, and that the device further
includes a high reluctance region between the magnets and a portion of an
external surface 20 of the device, wherein the high reluctance region has
sufficient reluctance that the  magnetic flux presented at said portion of
the external surface of the device is substantially  constant. The shunt is
preferably almost magnetically saturated by the external magnetic  field of
the switchable magnetic device when the switchable magnetic device is in
the off  25 position. The shunt is preferably ferromagnetic. According to
yet another aspect of the present invention there is provided a  switchable
magnetic device of the kind including a housing, a first permanent magnet,
a  second permanent magnet, the first and second permanent magnets being
mounted within  



the housing such that the first and second magnets are rotatable relative
to each other, 30 between an off position in which the device presents a
relatively weak external magnetic  field, and an on position in which the
device presents a relatively strong external magnetic WO 03/019583
PCT/AU02/01156  15 field, characterised in that the device further includes
a low reluctance shunt configured to  be at least partially magnetised when
the device is in the off position such that the external  magnetic field
presented by the device adjacent to the shunt is negligible. In these
aspects of the invention the shunt is configured such that when the device
5 is in the on position the device presents a relatively strong external
magnetic field adjacent  to the shunt. The shunt is preferably separated
from the magnets by an air-gap. More  preferably the shunt is not
magnetically saturated when the switchable magnetic device is  in the off
position, but is magnetically saturated when the switchable magnetic device
is in  the on position. 10 According to a further aspect of the present
invention there is provided a  switchable magnetic device of the kind
including a housing, a first permanent magnet, a  second permanent magnet,
the first and second permanent magnets being mounted within  the housing
such that the first and second magnets are rotatable relative to each
other,  between an off position in which the device presents a relatively
weak external magnetic 15 field, and an on position in which the device
presents a relatively strong external magnetic  field, characterised in
that the device further includes a high reluctance region between the
magnets and a portion of an external surface of the device, wherein the
high reluctance  region has sufficient reluctance that the magnetic flux
presented at said portion of the  external surface of the device is
substantially constant. The high reluctance region can be  20 an air gap.
The high reluctance region can be formed in any known manner including, by
providing an outer shell surrounding the housing defining the high
reluctance region, a  spacer mounted externally to the housing, a void in
the housing, a gap or non magnetic  spacer between the magnets and the
housing. 25 The switchable magnetic device can further include a releasable
holding means for  releasably holding the magnets in a first relative
orientation, said releasable holding means  being releasable to allow the
magnets to move to a second relative orientation. Preferably  



the switchable magnetic device includes actuation means for actuating the
releasable  holding means to release a said magnets. The actuation means
preferably comprises a push 30 button arrangement. The releasable holding
means preferably releasably holds the biasing  means. WO 03/019583
PCT/AU02/01156  16 According to another aspect of the present invention
there is provided an electrical  coupling configured to make an electrical
connection with an external conductor, said  coupling including at least
one contact portion configured to make the electrical  connection, and a
switchable magnetic device configured to retain the contact portion in 5
conductive contact with the external conductor when the switchable magnetic
device is in  the on position. Preferably the contact portion is mounted to
the housing of the switchable  magnetic device. The contact portion can be
integrally formed with the housing of the  switchable magnetic device. The
electrical coupling can include two or more contact 10 portions. Preferably
the coupling further includes an electrically conductive circuit  between
said two or more contact portions. The coupling can also include cable
receiving  means adapted to receive and make electrical contact with an
electrically conductive cable. The electrical coupling preferably also
includes actuation means adapted to  relatively rotate the magnets of the
switchable magnetic device between the on and off  15 states to selectively
allow coupling and decoupling of the electrical coupling means. In a
preferred embodiment the coupling further includes electrical switching
means  configured to selectively prevent or allow electrical current to
pass through the coupling.  The actuation means can be associated with the
electrical switching means such that an electrical current is prevented
from passing through the coupling when the  20 switchable magnetic device
is in the off position. The electrical coupling can also include
electrical insulation means. The coupling can advantageously be configured
to be an earth coupling for  welding. According to another aspect of the
present invention there is provided a switchable  25 magnetic device of the
kind including a housing, a first permanent magnet, a second  permanent
magnet, the first and second permanent magnets being mounted within the  



housing such that the first and second magnets are rotatable relative to
each other, between  an off position in which the device presents a
relatively weak external magnetic field, and  an on position in which the
device presents a relatively strong external magnetic field, 30
characterised in that the relative orientation of the first and second
magnets can be varied  between the on and off positions to produce an
external magnetic field of varying strength. WO 03/019583 PCT/AU02/01156
17 The relative orientation-of the first and second magnets is preferably
continuously  variable between the on and off positions. The relative
orientation of the first and second  magnets can also be incrementally
variable between the on and off positions. According to yet another aspect
of the present invention there is provided a particle  5 deflection means
adapted to deflect charged particles moving past the deflection means,
said deflection means including a switchable magnetic device configured to
generate an  external magnetic field to deflect said particles. According
to another aspect of the present invention there is provided a fluid
coupling configured to make an fluid connection between a first fluid port
and second  10 fluid port, characterised in that said fluid coupling
further includes at least one switchable magnetic device configured to
retain the fluid ports in fluid communication with each  other when the
switchable magnetic device is in the on position. The fluid coupling can
further include actuation means adapted to relatively rotate  the magnets
of the switchable magnetic device between the on and off states to
selectively  15 allow coupling and decoupling of the fluid coupling means.
The fluid coupling may also include flow control means configured to
control the flow of fluid between the first and  second fluid ports. The
actuation means is preferably associated with the flow control  means such
that fluid flow is prevented when the switchable magnetic device is in the
off  position. 20 According to another aspect of the present invention
there is provided a suspension  device having a first member suspended
relative to a second member of the type including  a first magnetic means
associated with the first member and second magnetic means  associated with
the second member, characterised in that either said first or second
magnetic means includes a switchable magnetic device. 25 The first and
second magnetic means can be arranged to repel each other when said  



switchable magnetic device presents a relatively strong external magnetic
field.  Alternatively the first and second magnetic means can be arranged
to attract each other  when said switchable magnetic device presents a
relatively strong external magnetic field.  In this case the first and
second magnetic means can also be arranged to attract each other 30 when
said switchable magnetic device presents a relatively weak external
magnetic field. WO 03/019583 PCT/AU02/01156  18 The magnetic suspension
device can further include damping means including an  electrically
conductive portion coupled to the first or second member such that relative
movement of the first and second members causes the conductive portion to
move in the  magnetic field generated by the first or second magnetic
means. 5 The first and second members are preferably slideable relative to
each other. The  first magnetic means and or second magnetic means can
include a switchable magnetic  device. In use the external magnetic field
of the switchable magnetic device can preferably  be varied to vary the
separation the first and second members when suspended. 10 The suspension
device can preferably comprise a damper or a shock absorber.  According to
another aspect of the present invention there is provided a magnetic
braking means of the kind in which the motion of a conductive member
relative to a  magnetic means can be decreased by application of a magnetic
force to the conductive  member, characterised in that the magnetic means
includes a switchable magnetic device. 15 Preferably in use the external
magnetic field of the switchable magnetic device can  be varied between a
relatively low level and a large level so as to vary the rate of decrease
of the relative motion of the conducive member and the magnetic means. In
preferred embodiment the switchable magnetic device further includes
indication means to indicate the relative orientation of the magnets. In
use, if the  20 switchable magnetic device is forcibly removed form an
external magnetic circuit, the indication means can indicate the relative
orientation of the magnets prior to removal. The  indication means may
comprise the actuation means. Brief description of drawings Notwithstanding
other forms which may fall within the scope of the present  25 invention,
preferred forms of the invention will now be described by way of example
only  



with reference to the accompanying drawings, in which: Figure 1A shows a
plot of relative force against angular displacement showing the  internal
forces acting on the device as a function of angular displacement of the
magnets  relative to each other in the absence of an external magnetic
circuit; WO 03/019583 PCT/AU02/01156  19 Figure 1B is a similar plot to
Figure 1A but shown in the presence of an external  magnetic circuit;
Figure 2 shows a plot similar to that of figure 3 for a prototype
switchable  magnetic device showing relative force against angular
displacement for a range of  5 separations from an external magnetic
circuit. Figure 3 shows a plot of Figures 1 and 2 superimposed upon each
other with an  explanation as to the functioning of the first aspect of the
present invention; Figure 4A shows the forces required for an explanation
as to the functioning of the  second and third aspects of the present
invention; 10 Figure 5A is reproduction of Figure 2 of our co-pending
international patent  application no PCT/AU00/01505 showing one basic
construction of the switchable  magnetic device; Figure 5B shows an end
view of a device in accordance with an aspect of the  present invention,
showing an alternative shape for the pole pieces. 15 Figure 6 is a top
view, partly in cross-section of a switchable magnetic device in
accordance with an embodiment of the present invention; Figure 7 shows a
top view of a switchable magnetic device for use with the second  and third
aspects of the present invention; Figure 8 shows a top view, in
cross-section, of an embodiment of the invention  20 using a torque
sensitive lever as the actuation means; and Figure 9 illustrates the forces
involved in a fail-safe arrangement embodying the  present invention;
Figure 10 shows the relationship between the angle of rotation and the
external  magnetic field in a device in accordance with an embodiment of
the present invention; 25 Figure 1 1A shows a collection tray employing a
switchable magnetic device  according to an embodiment of the present
invention; 



Figure 11B shows a cutaway view of a base portion of the collection tray of
Figure  11A; WO 03/019583 PCT/AU02/01156  20 Figures 12A and 12B show
schematic representations of a latching mechanism  using a switchable
magnetic device to actuate movement of a locking pin; Figures 13A and 13 B
show a second variation of a latch mechanism employing a  switchable
magnetic device; 5 Figures 14A and 14B show a further embodiment of a
latching mechanism which  includes a switchable magnetic device according
to an embodiment of the present  invention; Figures 15A and 15 B show a
cutlery block incorporating a switchable magnetic  device; 10 Figure 16
shows an exemplary embodiment of an orientation control system for a
satellite which includes a switchable magnetic device; Figures 17A and 17B
show embodiments of a hybrid vacuum/magnetic holder  including a switchable
magnetic device; Figure 18 shows a switchable magnetic device having a
modular construction; 15 Figures 19 and 20 show schematic diagrams
demonstrating the principle of  operation of a further coupling in
accordance with a further aspect of the present  invention; Figure 21 shows
a schematic cutaway view of a tunable suspension assembly using  a
switchable magnetic device; 20 Figure 22 shows a first embodiment of an
adjustable braking systems using a  switchable magnetic device; and Figure
23 shows a second embodiment of an adjustable braking system using a
switchable magnetic device. Detailed description of the drawings 25 It will
be appreciated that the attached figures show preferred embodiments of the
present invention. These figures have been provided for the purpose of
illustrating the  preferred embodiments of the present invention, and the
present invention should not be  considered to be limited to the specific
embodiments as shown. 



WO 03/019583 PCT/AU02/01156  21 The various aspects of the present
invention have been developed following further  studies conducted by the
inventor on the switchable magnetic device described in our co- pending
international patent application no PCT/AU00/01505. These studies have
shown  that the force required to turn the switchable magnetic device from
the "off' to the "on" 5 positions varies with the permeability of the
external magnetic circuit. In particular, it has  been found that the force
required to switch the device into the "on" position from the  "off'
positions, when there is no external magnetic circuit, is much greater than
the force  required to switch the device into the on position when an
external magnetic circuit is  present. A high permeability external
magnetic circuit may be present, for example, when 10 the device is placed
in contact with or close proximity to an external ferromagnetic  material.
Figure 1A shows a graph of the relative force required to turn the
actuation  means of the switchable magnetic device described in our
co-pending international patent  application number PCT/AU00/01505 with
angular displacement. As can be seen from  Figure IA, the force required to
switch the device into the "on" position (which is 15 represented at an
angular displacement of 180 in the graph of Figure 1A) is high if the
external magnetic permeability is low. This is due to the high intrinsic
magnetic field  strength of the device when no high permeability external
magnetic circuit is present.  Thus, work has to be performed to overcome
the resistance produced by this intrinsic  magnetic field. Rotation of the
magnets toward the on position, i.e. 180 on Figure IA, 20 converts
mechanical energy to magnetic potential energy which is stored in a high
flux  density repulsion field between the poles. Figure 1B shows the same
graph as Figure 1A, but with the switchable magnetic  device being in the
presence of an external magnetic path of high permeability. This may  be
achieved, for example, by placing the device in contact with, or in close
proximity to, 25 an external ferromagnetic material, such as occurs when
the magnet is attached to an  external iron load. As can be seen from
Figure 1B, although the general shape of the graph  is similar to that of
Figure 1 A, the relative force required to move the magnets between the
off position and the on position is much lower than when there is no high
permeability  external magnetic circuit. The force required to move the
magnets between the off and on 30 positions in Figure 1B is lower than that
in Figure IA because the high permeability of the  



external magnetic circuit results in the magnetic flux finding an easier,
external path,  which diverts some of the magnetic flux from between the
repelling poles. WO 03/019583 PCT/AU02/01156  22 In both Figure 1A and
Figure 1B, an angular displacement force tries to return the  magnets
towards 0 or 360 orientation (ie the fully off position) except at 1800 (ie
the  fully on position) at which clockwise and counter clockwise forces
hold a balance, albeit  an unstable or quasi-stable equilibrium. 5 Figure 2
shows a series of plots of the relative force required to turn the
actuation  means of a prototype switchable magnetic device plotted against
angular displacement.  Each separate plot is a representative of the
turning force when the switchable magnetic  device is at a different
separation distance from a ferromagnetic substrate. Plot 2001  shows the
angle of the force vs angular displacement when the switchable magnetic
device 10 is unloaded, that is it is not in close proximity to a
ferromagnetic surface. Plot 2002 shows  the force vs angular displacement
when the switchable magnetic device is 3.5 mm from  the external magnetic
article. Plots 2003, 2004 and 2005 show the force vs angular  displacement
when the switchable magnetic device is 2 mm, 0.5 mm and 0.1 mm
respectively away from the magnetic circuit. Plot 2006 shows the force vs
angular 15 displacement when the switchable magnetic device is in contact
with a ferromagnetic  material. As can be seen from these plots as the
switchable magnetic device is brought  closer to an external ferromagnetic
article the force required to rotate the magnets of the  switchable
magnetic device reduces significantly. When the switchable magnetic device
is  in contact with an external ferromagnetic circuit the peak force
required to rotate the 20 magnets between the off position (0 degrees) and
on position (180 degrees) is less than  20% of the peak force required when
the switchable magnetic device is unloaded. Since the force acting on the
magnets is always (except when the magnets are in  the 180 degree
equilibrium state) attempting to return the magnets to the off position (0
or  360 degrees) any work done to rotate the magnets into the on position
is returned when the  25 magnets are returned to the off position. In the
first aspect of the present invention the magnetic device includes a
biasing  means operatively associated with the magnets to bias the magnets
away from the fully off  position. As described above, when the switchable
magnetic device has no external  



magnetic circuit, for example, where the device is not in contact with, or
in close 30 proximity to, an external ferromagnetic material, the force
required to shift the device  from the off position to the on position is
relatively high. The biasing means is arranged so WO 03/019583
PCT/AU02/01156  23 that it applies a rotational force to the magnets which
is lower than the peak force required  to move the actuation means to the
on position in the absence of the external magnetic  circuit but which is
sufficient to move the actuation means to the on position in the  presence
of an external magnetic circuit. As a result, when the device in accordance
with 5 the first aspect of the present invention is placed in close
proximity to, or in contact with,  an external ferromagnetic material, the
device automatically switches to the on position.  Thus, the device of the
first aspect of the present invention may be said to have an  "automatic
turn-on" feature. In the apparatus of the first aspect of the present
invention, the biasing means acts  10 to hold the actuation means away from
the fully off position. For example, the biasing  means may apply a force F
as shown in Figure 3, which biases the actuation means away  from the 0 or
fully off position, when there is no external magnetic circuit present. In
the  example of in Figure 3, the biasing force F applied by the biasing
means holds the  actuation means at approximately 30 from the fully off
position when there is no external 15 magnetic circuit. When an external
magnet circuit is closed, force F is greater than the  force F1 required to
move the magnets and hence the device automatically moves to the on
position. Put in slightly different terms, the biasing means applies a
rotational force F to  the magnets. In the absence of an external magnetic
circuit (plot 31), a maximum force F2  is required to move the device to
the "on" position. As F is less than F2, the device does 20 not move to the
"on" position in the absence of an external magnet circuit. However, once
an external magnetic circuit is in place (plot 32), the maximum force that
needs to be  applied to move to the "on" position reduces to Fl. As the
force F provided by the biasing  means is greater than Fl, the device
automatically moves to the "on" position when an  external magnetic circuit
is completed. 25 With reference again to figure 2, a biasing means which
applies approximately 2  Newtons of force would not rotate the magnets into
the on position when the switchable  magnetic device is unloaded but would
rotate the magnets to the on position once the  



switchable magnetic device was placed within 0.1 mm, or in contact with an
external  ferromagnetic article. In this embodiment the 2 Newtons of force
of the biasing means 30 would cause the magnets to rest at a relative
orientation of approximately 35 when the  switchable magnetic device is
unloaded. WO 03/019583 PCT/AU02/01156  24 The embodiments in accordance
with the second and third aspects of the present  invention, may be
described as including an "automatic off' feature in which the device
automatically turns off if an external magnetic circuit is removed, for
example, by forcibly  removing the device from an external ferromagnetic
material. In general terms the 5 "automatic-off' feature is achieved by
preventing the magnets from rotating into "fully  on" position. This action
may be explained with reference to Figure 4 A, which is a plot of  angular
displacement against the relative force, together with Figures 6 & 7. Plot
A shows  the force for the case where there is no external magnetic circuit
and Plot B shows the  force where there is an external magnetic circuit. 10
For the device to operate in the automatic-off mode, it may utilise the
internal  friction of the device, or a purpose built overridable retaining
device may be used. The  reset feature is triggered when the external
magnetic path is interrupted. Figure 4 A illustrates the applicable forces
in an embodiment of the automatic off  configuration relying on the
internal friction of the device. In this embodiment it is  15 assumed that
the device is switched on to, say, 175, (Figure 7), ie, it is not in the
180 quasi-equilibrium position, and that the device is in contact with, or
close proximity to an  external magnetic circuit, such as a ferromagnetic
material. Plot B represents the repulsive  rotational force caused by
magnetic repulsion between the magnets in this condition. In  this
configuration there is a reverse force, W (Figure 4 A), acting to rotate
the magnets to 20 the "off' orientation. The internal friction at 175 is
shown at X. This frictional force  resists the repulsive magnetic force W,
and because the frictional force is greater than W,  the switch remains in
the 175 position as long as the high permeability external magnetic  path
is in place. If the external high permeability path is broken, the
repulsive force  between the magnets becomes that shown by Plot A, and the
repulsive force becomes Y, 25 which is greater than X. As a result, the
movable magnet is driven towards the off position  until the repulsive
magnetic force of Plot A and the frictional force are in equilibrium at Z.



While the friction line is shown in Figure 4 A as a straight line, the
friction force may vary with rotation due to, eg, the effect of the change
in the magnetic interaction  between the magnets with position. Other
factors besides friction (such as inertia of the  30 magnet(s)) may also
assist in retaining the device in the on position when in the presence  of
an external magnetic circuit. WO 03/019583 PCT/AU02/01156  25 Where a
larger or more precise control of the automatic-off feature is required, a
trippable latching mechanism which will yield under the Plot A magnetic
repulsion, may  be used. One embodiment of such a latch is similar to a
triangular sectioned spring loaded  door latch with a perpendicular
"leading" edge in the turn on direction, and a sloping 5 trailing edge.
This spring-loaded latch can engage with a suitable recess at the desired
angle of rotation (eg, 175) on the other part of the relatively moving pair
of magnets or  their respective carriers. The spring tension can be
adjusted to control the automatic turn  off force while providing a more
predictable latching force. In another embodiment of the invention, the
switchable magnetic device  10 incorporates the automatic on feature and an
automatic-off feature. Preferably the  automatic-on feature is similar to
that of the first aspect of the present invention and the  automatic off
feature is similar to that of either the second or third aspects of the
present  invention. In embodiments of the first aspect of the present
invention, the biasing means  15 operatively associated with the actuation
means preferably includes one or more springs.  Alternatively, the biasing
means may include air pressure means, pneumatic means,  bimetallic spring
or indeed any other suitable means for applying a biasing force. It is
preferred that the biasing means applies a biasing force such that the
first and  second magnets are offset by about 10 to 60, more preferably 20
to 40, most  20 preferably about 30 from the fully off position when no
external magnetic circuit is  present. In embodiments of the second or
third aspects of the present invention, the rotation  limiting means may
comprise a stop means preventing rotation of the actuation means to  the
fully on position. Alternatively, the rotation limiting means may comprise
stop means 25 inter-engaging with one or both of the first and second
magnets for preventing rotation of  



the first and/or second magnets into the fully on position. In this
embodiment, the stop  means may comprise a retractable engaging member that
moves into a recess formed in a  surface of one of the magnets when the
recess moves into alignment with the retractable  member as the magnet is
rotated towards the on position. When the magnet rotates back 30 towards
the off position, an inclined or tapering surface may be provided in order
to  enable the retractable member to be disengaged from the recess in the
magnet. WO 03/019583 PCT/AU02/01156  26 Turning to Figure 5A, the basic
device described in our co-pending international  patent application no
PCT/AUOO/01505 and US09/951905 includes a first magnet 10 and  a second
magnet 11. Both magnets 10, 11 are generally disc shaped magnets and are
similar to magnet 1 as shown in Figure 1 of PCT/AUOO /01505. Magnets 10, 11
are 5 housed in a housing that is made from pole pieces 12, 13. Pole pieces
12, 13 are preferably  made from a material that is ferromagnetic with low
magnetic reluctance. The pole pieces  12, 13 are arranged such that they
fixedly hold lower magnets 10 in a fixed position. The  upper magnet 11,
however, is able to be rotated within the housing formed by pole pieces
12, 13. 10 In order to facilitate rotation of upper magnet 11, the magnet
11 is formed with  notches or grooves 14, 15 along its vertical side walls.
These notches or grooves 14, 15  receive the downwardly depending arms 16,
17 of bar 18. Bar 18 is received inside a  groove 19 formed on boss 20.
Boss 20 is connected to a short bar 21 that, in turn, is  fixedly connected
to a handle or lever 22. By this means, rotation of handle or lever 22 15
causes rotation of second magnet 11. It will be appreciated that second
magnet 11 rotates  essentially about its centre point. The device further
includes a top cover 23 that is fixedly secured to the housing  formed by
pole pieces 12 and 13. Cover 23 seals the top of the housing formed by pole
pieces 12, 13. It will be noted that boss 20 extends through an opening in
top cover 23 and 20 that sealing member 24 assists in forming a water tight
and dust proof seal around that  opening. In one embodiment of the device
shown in Figure 5A, the lower surface of lower  magnet 10 formed part of
the lower surface of the device. In this embodiment, the lowest  surface of
the lower magnet 10 is positioned such that it lies essentially adjacent to
the 



25 lower surfaces of respective pole pieces 12, 13. In another embodiment,
the lower surface  of the device is provided by a lower cover (not
shown).In either embodiment, it is  preferred that the device is
substantially sealed, such that it is substantially waterproof and
dustproof. This enables the device to be used in harsh environments, such
as dusty  environments, wet environments, or even fully submerged. 30
Turning to Figure 6, which shows a switchable magnetic device in accordance
with  the present invention, the basic device of Figure 6 is generally
similar to that shown in WO 03/019583 PCT/AU02/01156  27 Figure 5 and like
features have been denoted by like reference numerals. The device  shown in
Figure 6 includes embodiments of the first aspect of the present invention
and  embodiments of the second aspect of the present invention. It will be
appreciated that  other embodiments of the invention may provide the
auto-on feature of the first aspect of 5 the present invention or the
auto-off feature of the second or third aspects of the present  invention.
In addition to the features common to the embodiment of figure 5A, the
device of  Figure 6 also includes a biasing spring 30 in the form of a coil
spring connected at one end  31 to pole 13 and at its inner end to the
shaft 21. Coil spring 30 biases the shaft 21 such 10 that when there is no
external magnetic circuit present the shaft 21, and consequently the  top
rotatable magnet is held at an angle al of about 30 from the fully off
position. The  fully off position is denoted by reference numeral 32. A
high reluctance external magnetic  circuit leads to a balance between the
force provided by biasing spring 30, which tries to  turn the device to the
on position and the resistance of the internal magnetic field 15
counteracting this force. This results in the device adopting a stable
stand-by state. Closing  the external magnetic circuit with a sufficiently
low reluctance path will lower the internal  magnetic field and the force
provided by the biasing spring will now be sufficient to  switch the device
to the on position. The apparatus shown in Figure 6, the device may be
provided with a stop member  20 33 located before 180, say at 175. The stop
member 33 may be as simple as a projection  extending upwardly from the
upper surface of the pole piece 12 of the device, which  engages with it as
lever 22 is turned towards the fully on position. Stop member 33  prevents
the lever 22 from rotating to the fully on position. It is preferred that
the lever 22  



is allowed to rotate close to but below 180, which allows the device to
almost, but not 25 quite, go into the fully on position. In this case, the
device will return automatically to the  low external field state if the
external magnetic circuit is forcefully removed as described  above. While
the low reluctance external path is in place, the internal friction may be
sufficient to hold the magnets in the switched on positioned, as discussed
with reference to  Figure 4 A. 30 In an alternative version of this
embodiment, the rotation of the lever 22 can be  permitted to go beyond 180
to a stop member (not shown) at, say 185. When the lever WO 03/019583
PCT/AU02/01156  28 22 is rotated such that it is against the stop the
internal magnetic field will push the  movable magnet against the stop.
Thus the device will remain in the fully on position if  the external
magnetic circuit is forcefully removed This may be thought of as the
equivalent of a magnetic over-the-centre toggle. 5 In some cases, it may be
desirable to ensure that the reluctance of the external path  is
sufficiently low to reduce the turn-on force below a predetermined
threshold, indicating  that a predetermined amount of flux has been
diverted through the external magnetic  circuit before allowing the
switchable magnetic device to be switched to the "on" position.  This
arrangement is examined with reference to Figures 8 & 9. 10 The handle may
comprise a torque sensitive lever that does not allow a torque in  excess
of a predetermined amount to be applied to the one magnet. As described
above,  when there is no external load applied to the device, it requires
more force to switch the  device between active and inactive states. Use of
a torque sensitive lever as part of the  actuation means can result in it
being impossible to switch the device between the active 15 and inactive
states if no sufficient external magnetic circuit is present. This feature
may  be utilised as a fail-safe feature to prevent an attempt to connect to
an object where the  magnetic coupling to the object is insufficient to
safely lift the object. In a first arrangement of the torque limited
switch, the turning mechanism, eg  handle or lever, is connected to the
movable magnet through a torque sensing spring  20 mechanism as shown in
Figure S. The relevant forces are shown in Figure 4B. If the required force
to overcome the repulsive magnetic force exceeds the threshold shown in
Figure 9 , eg as shown at V on Plot C, this is an indication that
insufficient flux has been  



diverted to the external magnetic path or, in other words, the reluctance
of the external  path is too high. When the force applied to the handle
exceeds the threshold, the torque 25 limiting device may act as a lost
motion device allowing the lever to continue turning, but  preventing
transfer of the rotation to the movable magnet. Figure 8 shows an
embodiment of the invention utilising a torque lever as the  actuation
means. In this case, shaft 21 is surrounded by an inner ring 40 and an
outer ring  41. Inner ring 40 contains a recess for receiving the pointed
end of a piston 42. Outer ring 30 41 includes a passageway through which
the piston 42 passes. Piston 42 is contained  within an outer casing 43.
Piston 42 is spring loaded by virtue of compression spring 44 WO 03/019583
PCT/AU02/01156  29 which is positioned inside casing 43 and extends between
piston 42 and adjustable grub  screw 45. If an attempt is made to turn the
lever 22 without an external magnetic circuit  being present, the
resistance to turning caused by the internal magnetic field of the device
results in the force applied to the lever 22 exceeding a present value.
This results in the tip 5 of the piston 42 being displaced from the recess
in inner ring 40 and the lever then slips  together with the outer ring,
thus disconnecting the flow of force to the inner ring, which is  fixed to
the shaft. The top magnet thus returns to the off state. In this way, a
connection  between an external magnetic circuit and the controlled
turning-on function of the device  can be realised. 10 In the embodiment
shown in Figure 9, which is one embodiment of the fourth  aspect of the
present invention, turning handle 22 is connected to the rotatable magnet
via  a flexible link, such as a spring 50. Spring 50 is selected such that
it does not substantially  deform if the turning handle 22 is rotated when
the device is in the presence of an external  magnetic circuit, such as
when the device is placed on a ferromagnetic material. However, 15 if the
turning handle 22 is operated in the absence of an external magnetic field,
the force  required to rotate the magnet is much greater (see Figure 1) and
the spring 50 deforms.  This results in the turning handle rotation being
taken up by the deformation in the spring  50 and thus the magnet does not
rotate. Eventually, the turning handle may be rotated  sufficiently far
such that the spring 50 is fully deformed (or compressed) and further  20
rotation of the turning handle 22 is translated into rotation of the
magnet. It will be appreciated that the force vs angular displacement
diagrams shown in  



Figures 1A - 4B have been provided to illustrate the principles involved in
the present  invention. However, it will also be appreciated that the shape
of the force vs angular  displacement curves shown in Figures 1A to 4B are
not necessarily correct and the actual  25 shape of the curve may vary from
that illustrated. As described above, a switchable magnetic device as
described herein and in the  above mentioned co-pending applications can be
used in states intermediate between the  fully on and fully off positions.
Figure 10 shows the analogue relationship between the  angle of rotation
and the variation of the external magnetic field. The exact characteristics
30 of the curve depend on the way the magnets are magnetised in their
physical shape as well  as the shape of the poles (12, 13 of figure 5A).
Variation of the ratio of the magnetic WO 03/019583 PCT/AU02/01156  30
energy output of the magnetic discs 10, 11 can achieve further modification
of the curve in  figure 10 to suit particular applications. Further
increases in external magnetic field strengths can be accomplished by
shaping the wall thickness of the pole pieces 12, 13 in such a way that
they reflect the  5 variation of the magnetic field strength around the
perimeter of the permanently  magnetised discs 10, 11. Figure 5B indicates
the design of the pole pieces 12, 13 shaped in accordance with  the
variation of the field strength H around the perimeter of the magnetic
discs 10, 11. The  application of the inverse square law of magnetic fields
achieves good results but specific 10 materials and applications influence
the optimal pole shape. It has been ascertained that  the wall thickness of
the poles may be varied in a number of was including the following:  oval
poles, where the wall thickness is a mathematical function of the field
strength  of the perimeter of the magnets; oval poles, where the wall
thickness is a mathematical function of the distribution  15 of the
magnetic mass of magnets 10 and 11; round pole pieces, where the wall
thickness is constant and the magnetic field  strength is lower but uniform
around the perimeter. Figure 5B shows an embodiment having oval-shape poles
which maximises the  external field strength and assists in holding the
device in place in incomplete magnetic  20 circuits. Incomplete magnetic
circuits are met in practice when there is an air gap between 



the bottom of the device and the surface to which it is to be attached, or
where there is a  non-magnetic material interposed between the surface to
which the device is attached and  the bottom of the device. Preferably the
poles are of the shortest possible length. The poles form part of the  25
magnetic circuit (along with the magnets) and have an inherent magnetic
resistance  ("reluctance") which results in loss of magnetic energy. Thus,
minimising the length of the  poles minimises loss of magnetic energy and
hence maximises the external field strength. Embodiments of the present
invention may be used as a switchable magnetic  holding device. For
example, the device may be used to clasp onto surfaces, especially  30
metal surfaces. All sides of the switchable magnetic device can be utilised
for attaching to WO 03/019583 PCT/AU02/01156  31 magnetic materials.
However, as the magnetic field intensity varies at different positions
around the housing the holding force generated at different points around
the housing will  also vary. In preferred embodiments, the surface to which
the device is affixed is located  adjacent or underneath a lower surface of
the lower magnet. In other embodiments, the 5 surface to which the device
is affixed is located adjacent or beside the side surfaces of the  magnets.
Thus in a preferred embodiment up to four sides of the switchable magnetic
device can be used. As will be further described in relation to figure 11B,
each of the four sides of the  switchable magnetic device can be used in a
"flux-constant" arrangement by providing a  10 suitable air gap or high
reluctance path between the surface of the switchable magnetic  device and
the surface to which it is attached. As described above the present
invention is based on a switchable magnetic device  as described in our
previous co-pending application PCT/AUOO/01505, thus the inventors  have
ascertained that that embodiments of the various aspects of the present
invention can 15 advantageously be made in a modular fashion. Thus the
present invention additionally  relates to a modular construction for a
switchable magnetic device and modules used in  such a device. An
embodiment of a switchable magnetic device having a modular construction
will now be described with reference to figure 18. The basis of the modular
switchable  20 magnetic device 2000 is a switchable magnet device 2010 as
described in connection with 



figure 5A and as further described in PCT/AUOO/01505. Mounted on top of the
switchable  magnet device 2010 module, from bottom to top, are the
following modules: a rotation  limiting module 2020, a spring module 2030,
an operation mode selection module 2040  and an actuator 2070. 25 The
rotation limiting module 2020 is adapted to limit the rotation of the
rotatable  magnet to a predetermined angular range. Such a rotation
limiting module 2020 can  comprise a flat plate with a slot or aperture
that is adapted to receive a pin or stop  mounted on the top rotatable
magnet of the switchable magnet device 2010. The slot is  sized and shaped
such that the range of angular rotation of the rotatable magnet is limited
30 by the allowed travel of the pin or stop within the slot or aperture.
The rotation limiting  module 2020 may limit the range of angular rotation
of the rotatable magnet to 180 WO 03/019583 PCT/AU02/01156  32 degrees from
the fully off position so that a user can easily turn the switchable
magnetic  device into the on position by fully rotating the actuation
means. Alternatively the rotation  limiting module 2020 may limit the range
of angular rotation of the rotatable magnet to  185-190 degrees from the
fully off position to take advantage of the "over centre toggle" 5
operation of the switchable magnetic device as described above. The
rotation limiting  module 2020 may limit the range of angular rotation of
the rotatable magnet to less than  180 degrees from the fully off position,
for example 170 degrees, to provide an automatic  turn-off function as
described above. The spring module 2030 includes a housing having a
rotatable portion mounted  10 therein which adapted to receive the
actuation shaft of the switchable magnet device 2010,  and one or more
biasing means coupled to the rotatable portion to bias the actuation of the
switchable magnet device 2010. Thus the spring module can provide automatic
turn-on  functionality. The operation mode selection module 2040, according
to the present embodiment  15 includes two buttons 2050, 2060 which can be
used to activate the automatic on or  automatic off functions of the
switchable magnetic device 2010. The operation mode  selection module 2040
can be used with or without the rotation limiter module, and acts to
selectively limit the range of angular rotation of the rotatable magnet to
certain  predetermined ranges which provide automatic off or "over centre"
functionality. The 



20 operation mode selection module 2040 may also be configured to interact
with the spring  module to selectively allow tensioning of the bias means
to above the threshold level to  activate the automatic-on mode. The
operation mode selection module 2040 may also  include a locking means to
lock the actuation means in a certain predetermined  orientations, such as
the on or off positions. 25 The thus described modular construction allows
for a great deal of flexibility in  manufacture. In particular, the
switchable magnetic device may be produced in large  numbers and
appropriate module(s) added thereto, depending upon the described use of
the product. It will also be appreciated that modules with different
functionality to those  described above may be used. 30 As will be
appreciated by those skilled in the art, the features of the switchable
magnetic device described herein and in a co-pending applications
PCT/AUOO/01505 and WO 03/019583 PCT/AU02/01156  33 US 09/951905 render them
suitable for use in a variety of applications in which switchable
permanent magnetic devices have not previously been used. Therefore,
exemplary applications of the switchable magnetic device as described
above and in PCT/AU00/01505 will now be described by way of non-limiting
example. 5 Figure 11A shows a collection tray 1000 employing a switchable
magnetic device  to according to an embodiment of the present invention.
Such a collection tray can be  magnetically attached to a ferromagnetic
support surface 1050 and be used to collect  ferromagnetic articles. In
this application, the magnetic fields at both the top and the bottom of the
10 switchable magnetic device are utilised. The magnetic field at the
bottom of the switchable  magnetic device 1040 is used to retain the
collection tray on the support surface 1050,  whereas the magnetic field at
the top of the switchable magnetic device 1040 is used to  retain
ferromagnetic articles in the collection well 1030 of the tray 1010. Figure
11B shows a cutaway view of a base portion 1020 of the collection tray  15
1000. As can be seen in Figure 11B the base 1020 includes a switchable
magnetic device  1040. The extent and permeability of any external magnetic
circuit attached to the  collection tray 1000, either in the form of
articles retained in the bowl 1010, or in the form  of a ferromagnetic
surface on which the bowl is supported, will affect the magnetic field  



generated by the switchable magnetic device. In this regard, it is
desirable that the 20 magnetic field available to hold the tray 1000 to the
support surface 1050 is generally  independent of the thickness and
magnetic properties of the support surface 1050. It is also  desirable that
when the collection tray 1000 is turned on, that the maximum possible
magnetic field is available in the collection well 1030, and that when the
magnetic field is  turned off that there is minimum residual magnetisation
in the collection well 1030. A 25 collection tray having these desirable
magnetic quality can be achieved by providing the  high permeability shunt
1060 in the air gap 1061 between the collection well 1030 of the  bowl
1010, and the top surface of the switchable magnetic device 1040, and by
providing  a second, larger air gap 1070 between the bottom surface of the
switchable magnetic  device 1040 and the support surface 1050. The residual
field shunt 1060 should have as 30 low a reluctance as possible. Ideally,
the size of the shunt 1060 and the material for the  shunt 1060 should
chosen so as to be so small that any residual magnetic flux when the WO
03/019583 PCT/AU02/01156  34 switchable magnetic device 1040 is in the off
position will almost saturate the shunt. Thus,  when the switchable
magnetic device 1040 is switched to the on position the residual field
shunt 1060 becomes saturated and thus effectively becomes an air gap. In
order to ensure that the magnetic field is decoupled from the affect of the
5 support surface, and therefore that the magnetic field remains of
substantially constant flux  irrespective of the surface's magnetic
properties, and to ensure that maximum field  strength is present in the
bowl 1030 of the collection tray it is preferable that the air gap  1061
should be significantly smaller than the air gap 1070. The operation of the
collection tray is further enhanced by the fact that when the  10
switchable magnetic device 1040 is turned off the magnetic field within the
collection well  1030 of the tray 1010 rotates and reverses its direction.
This helps to demagnetise the  collected particles. A further application
of a switchable magnetic device is in magnetic latches and  couplings for
use in doors or windows or the like. Latches incorporating a switchable  15
magnetic device generally fall into two categories, namely those using
switchable permanent magnet to actuate a moveable locking element or the
like, and those which use  magnetic attraction as a securing means. A
number of embodiments of latches will now be  



described which utilise one or the other of these latching mechanisms.
Whilst these  exemplary embodiments will be described in connection with
latching doors or windows it 20 is envisaged that these embodiments may be
generally applicable to latching any  moveable article, for example tool
box lids, cupboard doors etc. Figures 12A and 12B show schematic
representations of a latching mechanism  using a switchable magnetic device
to move a locking pin. The latch includes two  portions, the first portion
1200 which may be mounted within a door or the like, and the 25 second
portion 1210 which may be mounted in the door jamb or other surface against
which the door closes. Clearly the portions 1200 and 1210 of the latch may
be  interchangeably mounted in the door or door jamb. The first portion
1200 of the locking device includes a switchable magnetic device  1220
having an actuation member 1225 attached thereto. The actuation member 1225
is  30 further attached to a handle or other means to allow movement of the
actuation member 1225. Attached to the other side of the switchable
magnetic device is a ferromagnetic WO 03/019583 PCT/AU02/01156  35 mating
recess 1230 into which a locking pin can be received. Thus the first
portion 1200  generally comprises a recess in a ferromagnetic material
which may have a magnetic field  selectively applied to it. The second
component 1210 is slideably mounted to the door  jamb, and includes a
permanent magnetic portion 1240 mounted to a slideable locking pin 5 1250.
The second portion 1210 is mounted in a recess in either the door or door
jamb at a  suitable position to engage the first portion 1200 when the door
is in the locked position. In figure 12A the switchable magnetic device
1220 is turned off and therefore the  ferromagnetic recess 1230 has no
magnetic field. In this condition, when the door is closed  against the
door jamb the permanent magnet 1240 mounted on the slideable locking pin 10
1250 will be attracted toward the ferromagnetic material of the recess
1230, as denoted by  arrows 1260. This draws the locking pin 1250 into the
recess 1230 and locks the two  components 1200 and 1210, thereby locking
the door to the door jamb. When the  actuation handle 1225 is rotated the
switchable magnetic device 1220 is turned on creating  an external magnetic
field. Figure 12B shows a similar view to that of figure 12A with the 15
exception that the switchable magnetic device is generating an external
magnetic field.  The polarity of the external magnetic field generated by
switchable magnetic device 1220  



is aligned with that of the fixed permanent magnet 1240 mounted on the
locking pin 1250.  The alignment of the magnetic fields of the permanent
magnet 1240 and the switchable  magnetic device 1220 causes a repulsive
force to be set up between the magnetic elements 20 which pushes the
locking pin 1250 from the recess 1230 of the first component 1200, and
thus unlock the door. As will be appreciated by those skilled in the art
various alternative embodiments  based on a similar principle to the latch
described above may be devised. One preferred  embodiment includes both the
slideable locking member having the permanent magnet 25 and the switchable
magnetic device in the door, and uses an attractive force created by the
counter alignment of the magnetic fields to retract the locking pin fixed
to the permanent  magnet into the door. In this embodiment locking can be
achieved either through biasing  the locking pin into the locked position
using a spring or the like, or by allowing the  permanent magnet to be
attracted to ferromagnetic striking surface on the door jamb. 30 Figures
13A and 13 B show a second variation of a latch mechanism employing a
switchable magnetic device of the type described above. In this variation
the latch 1300 WO 03/019583 PCT/AU02/01156  36 includes a switchable
magnetic device 1310, which will typically be mounted on a door or  the
like, and striker plate 1305 mounted to a door jamb. The striker plate 1305
and  switchable magnetic device 1310 are aligned such that when the door is
closed the  switchable magnetic device 1310 comes into contact with the
striker 1305. The striker 5 1305 is made from a ferromagnetic material. In
this embodiment it should be noted that  the switchable magnetic device is
not used to actuate a locking pin or other mechanical  latch means, but
rather that it creates a magnetic attraction between the door and the door
jamb which must be overcome to open the door, thus the magnetic attraction
provides the  securing element of the latch 1300. 10 In this embodiment a
switchable magnetic device having an automatic-on feature  as described in
relation to Figure 6 is preferably used. A switchable magnetic device
additionally having an automatic-off feature can also be used, as will be
described below. As described above the switchable magnetic device with
automatic-on creates a  small residual magnetic field which, causes a force
drawing the door toward the latched  15 position when the door is in close
proximity with the striker. Once the door touches the 



striker, as shown in Figure 13B the switchable magnetic device is triggered
into the "on"  position causing a much larger magnetic field which latches
the door to the striker 1305.  The door can now only be opened if
sufficient force is applied to the latch to separate the switchable
magnetic device 1310 from the striker 1305, or by switching the  20
switchable magnetic device to the "off' position. Switching the switchable
magnetic  device 1310 to the off position is achieved by turning the handle
1330, which is attached  to the actuation means 1320 of the switchable
magnetic device 1310. Latches according to this embodiment are particularly
suited to uses where privacy  rather than security is required, such as in
internal doors in hospitals, aged care facilities or  25 the like. The
ability to forcibly open the door without tools renders the latch
particularly  suited for environments in which emergency access to a room
is required. As mentioned above a switchable magnetic device having an
automatic-off facility  as described in relation to figure 7 can
advantageously be used. This ensures that in an  situation where a door is
forcibly unlatched the switchable magnetic device automatically  30 returns
to a low magnetism state. WO 03/019583 PCT/AU02/01156  37 Figures 14A and
14B show a further embodiment of a latching mechanism which  includes a
switchable magnetic device according to an embodiment of the present
invention. The latch 1400 of this embodiment is suited for latching
articles with multiple  components, such as concertina type doors or
windows with shutters etc. The latch 1400 5 includes a variable number of
components, depending on the number of movable parts to  be latched, and
includes a switchable magnetic device 1410 which is held in fixed
relationship to the desired latched position, and an end plate 1420 which
is formed of  ferromagnetic material, mounted in a position aligned with
the switchable magnetic device  1410 on the farthest component of the
plurality of movable parts to be latched. On each 10 intermediate movable
part to be latched there is positioned an intermediate latching  member
1430 which is also formed of ferromagnetic material. In the unlatched
position, as  shown in figure 14A the switchable magnetic device 1410 is
turned off and the movable  parts of the article are free to move as there
is little or no residual magnetic field. In order  to latch the movable
parts the movable parts are brought into contact, such that the 15
intermediate latching members 1430, and end plate 1420 are aligned with the
switchable  



magnetic device 1410, as shown in figure 14B. In this position the
switchable magnetic  device 1410 can be turned on and a magnetic circuit is
set up between the intermediate  latching members 1430, end plate 1420 and
the switchable magnetic device 1410, thus  holding the movable parts in a
latched position. 20 Referring now to Figures 19 and 20, which show a
further latching or coupling  means in accordance with the present
invention, In this embodiment the coupling 3100  comprises a first
switchable magnetic device 3102 and a second switchable magnetic  device
3104. In Figure 19, both switchable magnetic devices 3102, 3104 are in an
"on"  position. Moreover, it can be seen that devices 3102, 3104 are
arranged such that when 25 they are in the "on" position, their respective
north and south poles are in alignment. In  the configuration shown in
Figure 19, the two magnetic devices 3102, 3104 repel each  other. In the
configuration shown in Figure 20, switchable magnetic device 3102 has been
switched to the "off' position so that it presents a relatively weak or
insignificant external  30 magnetic field. As switchable magnetic device
3102 includes ferromagnetic material, it is attracted to second switchable
magnetic device 3104, which is still in the "on" position.  Thus, the
coupling 3100 can actively couple. Switching the switchable magnetic device
WO 03/019583 PCT/AU02/01156  38 102 to the "on" position shown in Figure 19
will cause repulsion and the coupling will  actively uncouple. The coupling
shown in Figures 19 and 20 also allows second switchable magnetic  device
3104 to be switched to an "off' position. If switchable magnetic devices
3102,  5 3104 are both switched to an "off' position, the coupling goes
into a passive state in which neither attraction nor repulsion occurs. If
such a passive state is not required, on of the  switchable magnetic
devices 3102, 3104 may be substituted by a magnet, such as a  permanent
magnet. The first and second magnetic devices should be arranged such that
they can move  10 relatively towards and away from each other to allow
coupling and uncoupling thereof.  For example the first magnetic device can
be mounted in a door, and the second magnetic  device mounted in a door
jamb, such that opening and closing of the door In embodiments where the
first and/or second magnetic devices are switchable  



magnetic devices, they are preferably as described with reference to any
the of the  15 exemplary switchable magnetic devices described herein. A
similar principal to the latch for concertina type doors can be used to
lock  articles into a holder. The holder described in connection with
figures 15A and 15B is  described as a cutlery holder, however as will be
appreciated the holder can also be used to  hold non-ferromagnetic articles
of relatively narrow thickness, and therefore should not be  20 viewed as
being limited to holding ferromagnetic articles or cutlery. An embodiment
of a holder using a switchable magnetic device which is adapted to  hold
cutlery will now be described in connection with Figures 15A and 15B.
Unsecured  cutlery can be a hazard in the kitchen, especially for children.
However, previously known  means for locking knives or the like into knife
blocks have been limited to mechanical 25 devices which are relatively
limited in their application, in so far as, that they are generally  only
able to lock specific sized knives in predetermined slots in a knife block.
Figures 15A  and 15 B show a cutlery block incorporating a switchable
magnetic device, which  overcomes many of the drawbacks of previously known
cutlery blocks. Figures 15A and 15 B show an exemplary cutlery block 1500
which is configured  30 to hold 4 knives 1505. Clearly a holder of the type
described can be designed that will WO 03/019583 PCT/AU02/01156  39 hold
more or fewer items than the present embodiment and therefore the present
aspect of  the invention should not be considered to be limited to any
particular holding capacity. In figure 15A the switchable magnetic devices
are shown in their off position and  cutlery can freely be withdrawn from,
and placed into the block. Whereas figure 15B  5 shows the cutlery block in
a configuration in which the cutlery is locked. The cutlery block 1500
includes a main body 1510 which will typically have a  plurality of cutlery
receiving apertures or slots therein (not shown). The cutlery block  1500
also includes two switchable magnetic devices 1515 on opposite sides of the
block  1510 in alignment with a row of cutlery 1505 to be held in the
block. The one or both of 10 the switchable magnetic devices 1515 are
slideably mounted so that the relative separation  between the switchable
magnetic devices can be varied. The switchable magnetic devices  1515 are
mounted such that when they are turned on their magnetic poles are
oppositely  aligned. Mounted between the switchable magnetic devices 1505
are a plurality of  



slideable intermediate members 1520 which are made from high permeability
15 ferromagnetic material. The facing surfaces of the intermediate members
1520 and  switchable magnetic devices 1515 define gaps into which the
cutlery 1505 is inserted. To lock cutlery in the block 1500 the two
switchable magnetic devices 1515 are  turned on. This sets up a magnetic
field which is conducted through a magnetic circuit  formed by the
switchable magnetic devices 1515, slideable intermediate members 1520 20
and the engaged portions of the articles of cutlery 1505, which firmly
holds the cutlery in  the block, clamped between the switchable magnetic
devices 1505 and the intermediate  members. In a cutlery block of this type
a number of additional magnetic circuits are set  up as the items being
clamped are typically ferromagnetic. Magnetic circuits between  adjacent
items of cutlery are also present which act to increase the clamping force
on the  25 cutlery. It is preferable that the actuation means of the two
switchable magnetic devices  1515 are connected together in such a way that
they can be turned on and off in concert.  As will be readily apparent the
ends of the intermediate members can additionally be  contoured to suit
particular articles of cutlery, such as sharpening steels or the like, in
30 order to produce the maximum holding force. WO 03/019583 PCT/AU02/01156
40 Another application of a switchable magnetic device in is a holding
device which  can be advantageously used to grip surfaces with
ferromagnetic properties, such as sheet- metal, motor car panels,
refrigerators etc. The preferred embodiment of the holding device  is a
hybrid between a suction cup, or vacuum pad, and a magnetic holder. The
holding 5 device 1700 shown in figure 17 includes a deformable skirt
portion 1710, which is  generally similar to those used in known suction
cups or vacuum pads, and a switchable  magnetic device 1720 centrally
mounted on the skirt 1710. The deformable skirt portion 1710 operates in
the same manner as prior art suction  cup and creates a suction force
towards the surface 1730 by partially evacuating the air  10 from inside
the void formed between the skirt 1710 and the surface 1730. The switchable
magnetic device 1720 generates a magnetic attraction towards the surface
when it is turned  on and thereby acts to re-establish or maintain the seal
between the deformable skirt  portion 1710 and the surface if the seal is
broken or partially broken. By turning off the  



switchable magnetic device the magnetic attraction between the switchable
magnetic 15 device 1720 and the surface 1730 is removed and the seal can be
more easily broken to  allow removal of the holder 1700 from the surface.
Alternatively a valve can be added to  allow release of the suction
pressure. Preferably the same actuation means can be used to  turn off the
switchable magnetic device 1720 and release the suction in the skirt 1710.
A switchable magnetic device having an automatic turn-on feature will be
20 particularly advantageous in the present embodiment. If such an
switchable magnetic  device is employed, the user can simply push the
holder onto the surface to attach the  holder. The act of pushing the
holder will evacuate the skirt to create a suction force, and  also to turn
on the switchable magnetic device to generate the magnetic holding force.
Figure 17B shows an alternative embodiment of a holder 1701 similar to that
25 shown in figure 17A. Like parts have been like numbered. The only
difference between  the two embodiments is the addition of a substantially
rigid support shell 1740 in the  embodiment of figure 17B. The support
shell can be made of a plastics material and be  used to provide added
stability and prevent rocking of the holder which may cause  breaking of
the seal between the skirt 1710 and the surface 1730. However, in a 30
particularly preferred embodiment the support shell includes at least two
portions e.g.  1750 which are formed of ferromagnetic material, and which
extend from a position WO 03/019583 PCT/AU02/01156  41 adjacent the
switchable magnetic device to the peripheral edge 1760 of the shell 1740,
and  act as magnetic pole extensions. Preferably the ferromagnetic portions
of the shell 1740  are positioned such that they are come into contact with
the surface on which the holder  1700 is engaged when the suction and
magnetic field is applied. Therefore, as the 5 magnetic pole extensions are
be closer to the surface than the main body of the switchable  magnetic
device 1720 the magnetic attraction between the holder 1700 and the surface
is  increased. Switchable magnetic devices present advantages over
permanent magnets for  applications in which stray magnetic fields may
cause damage, for example in space and  10 satellite applications. Because
switchable magnetic devices can be put into an "off' state in which the
external magnetic field produced by the device is minimised, the chances of
the switchable magnetic device interfering with the launch craft or
satellite systems are  



reduced. A plurality of switchable magnetic devices can be used to control
the orientation of  15 a satellite in orbit around a planet. An orientation
control system (OCS) for a satellite  which employs at least one pair of
switchable magnetic device and a method for  controlling such a satellite
will now be described in connection with figure 16. The OCS depicted in
figure 16 includes three pairs 1610, 1620, 1630 of switchable  magnetic
devices which are mounted to the satellite and controlled by the
satellite's  20 guidance system. Each of the pairs 1610, 1620, 1630 of
switchable magnetic devices interacts with the planet's magnetosphere and
is used to control the orientation of the  satellite in one plane and
achieves this in a manner analogous to a compass needle. The  switchable
magnetic devices 1610, 1620, 1630 are each rotatably mounted on the
satellite  and are driven, by a drive means, in concert with its
counterpart to choose the direction of 25 rotation of the satellite during
reorientation. Each pair of switchable magnetic devices  control the
orientation of the satellite in one plane. When the switchable magnetic
devices of one pair are turned on they will attempt  to align that axis of
satellite with an external magnetic field. And when they are turned off  no
further rotational motion will be applied o the satellite. Thus, by
selectively varying the 30 alignment of the magnets of the switchable
magnetic devices between (and including) the  on and off positions, to
change the external magnetic field generated, and by changing WO 03/019583
PCT/AU02/01156  42 their orientation relative to the satellite the
orientation of a satellite in 3 dimensions can be  altered. A switchable
magnetic device can also be used to create a magnetic field to deflect
electrically charged or magnetic particles. The degree of deflection can be
controlled by  5 varying the external magnetic field produced by the
switchable magnetic device by changing the relative orientation of the
magnets of the switchable magnetic device (as  described in connection with
figure 10). For example a magnetic field can be used to deflect charged
particles from around  a space craft or satellite, in the same way as the
magnetosphere deflects particles from  10 around the Earth. A switchable
magnetic device can be mounted toward an "upstream" end of a space craft or
satellite and switched to the on position to generate a large external  



magnetic field which will interact with moving charged particles or
magnetic particles to  deflect them from colliding with the space craft. As
described above because the  switchable magnetic device can be switched on
or off when required interference with  15 satellite or craft systems can
be minimised. Interaction between a switchable magnetic device and the
magnetosphere can  also be used to provide short range acceleration in
space, for example to position or  recover an astronaut during a space
walk. Further applications of switchable magnetic devices according to an
embodiment  20 of the present invention may also be devised. For example
one or more switchable  magnetic devices can be used to secure hose
couplings during transfer of liquids or gasses.  In such an application a
switchable magnetic device having an automatic-on feature is  particularly
advantageous, as the person making the connection is not required to
perform  any additional step to cause the magnetic securement to take
place. 25 A switchable magnetic device can also be used as an electrical
connection for  welding or the like. In use the magnet can be used to hold
the work pieces being welded as  well as provide an electrical connection
between the welder and the workpiece. Preferably  the housing which retains
the magnets is additionally used to form the electrical  connection between
the power source and the metal being welded. Advantageously a 30 switchable
magnetic device using rare-earth magnets is employed in welding
application. WO 03/019583 PCT/AU02/01156  43 Rare earth magnets have high
coercivity and therefore are will not demagnetise at the high  electric
currents likely to be encountered in such a use. Figure 21 shows a cutaway
schematic view of a tunable suspension system using a  switchable magnetic
device. The suspension system 2500 includes a piston mounted such  5 that
it can reciprocate within a cylinder 2520. Mounted at the lower end of the
piston 2510 is a permanent magnet 2515. Mounted at the base of the cylinder
2520 is a switchable  magnetic device 2525 which includes an actuation
means 2530, that is adapted to change  the relative orientation of the
magnets of the switchable magnetic device 2525 to vary the  external
magnetic field presented by the switchable magnetic device 2525. The magnet
10 2515 mounted on the end of piston 2510, and the switchable magnetic
device 2525 are  aligned such that when the switchable magnetic device is
turned on they will repel each  



other. Thus, when the switchable magnetic device is in the on position the
piston 2510 is  suspended within the cylinder 2520 and is able to
reciprocate up and down within the  cylinder. The repulsive force between
the permanent magnet 2515 and the switchable  15 magnetic device 2525
behaves like a spring to moveably support the piston 2510. As described
above the external field presented by the switchable magnetic device
magnetic device 2525 varies depending on the degree of alignment between
the magnets  of the switchable magnetic device 2525. This variable external
field can be used to vary  the level of repulsion between the magnets 2515
and the switchable magnetic device 2525, 20 and thus providing a tunable
suspension system. By increasing the external field of the  switchable
magnetic device the equilibrium position of the piston 2510 is raised
relative to  the cylinder 2520, and conversely by decreasing the external
strength of the switchable  magnetic device 2525 the equilibrium position
of the piston 2510 relative to the cylinder  2520 is lowered. The force
required to force the piston 2510 toward the switchable 25 magnetic device
2525 also increases with increasing strength of the external field of the
switchable magnetic device. In the preferred embodiments of the suspension
system as described above the  piston 2510 includes a highly electrical
conductive portion adjacent to its lower end. The  highly conductive
portion can be made by copper or aluminium or other highly conductive 30
material. The highly conductive portion is provided to introduce a damping
effect to the  suspension system. The highly conductive portion of the
piston 2510 when moving within WO 03/019583 PCT/AU02/01156  44 the magnetic
field presented by the switchable magnetic device will create eddy currents
in the electrically conductive portion of the piston 2510 thereby causing a
damping affect  on the oscillation of the piston 2510 within the cylinder
2520. As will be appreciated by those skilled in the art the suspension
system 2500 as  5 described above can advantageously be used in place of
coil springs, and or hydraulic or  pneumatic damping means. Furthermore,
when the switchable magnetic device is turned into the fully off  position
the magnet 2515 mounted on the piston 2510 is attracted to the
ferromagnetic  pole portion 2526 of the switchable magnetic device 2525 and
causes the suspension  10 means to lock in a retracted position. 



As will be appreciated by those skilled in the art the permanent magnet
2515 may  be replaced by a second switchable magnetic device to provide
additional tunability to the  suspension system, and to prevent locking of
the suspension when the other switchable  magnetic device is in the off
position. The relative positions of the switchable magnetic 15 device and
permanent magnet 2515 may be interchanged. Furthermore, it will be
appreciated by those skilled in the art that a suspension system employing
one or more  switchable magnetic devices need not take the form of a piston
and cylinder, and can  include any arrangement where relatively moveable
members can have opposing magnetic  devices associated therewith. 20
Figures 22 and 23 show two arrangements for providing a variable braking
device  using a switchable magnetic device. The arrangement shown in figure
22 and 23 rely on  the principle that eddy currents will be induced in a
body of conductive material moving  relative to a magnetic field, and that
these eddy currents will cause a braking effect in the  relatively moving
bodies. The variability of the external magnetic field provided by a 25
switchable magnetic device can advantageously be employed in an eddy
current braking  device to provide variable strength braking. Turning now
to figure 22 which shows a disk 2210 which has switchable magnetic  device
2220 mounted adjacent to its side face. The disk 2210 is rotating in the
direction of  arrow 2211 with respect to the switchable magnetic device
2220. The relative motion of 30 the disk 2210 and the switchable magnetic
device 2220 will cause eddy currents in the  disk 2210 in the area 2230
adjacent to the switchable magnetic device when the switchable WO 03/019583
PCT/AU02/01156  45 magnetic device is presenting an external magnetic
field. The strength of the eddy  currents, and hence the strength of the
braking force can be increased by increasing the  relative alignment of the
magnets of the switchable magnetic device 2220 such that the  external
magnetic field presented increases. To decrease the braking force the
relative 5 alignment of the magnets of the switchable magnetic device 2220
can be decreased (ie the  magnets can be moved towards the off position).
Figure 23 shows an alternative arrangement to provide braking using
switchable  magnetic device. In this embodiment the switchable magnetic
device 2320 is mounted  within a cylinder 2310 which is movable in the
directions indicated by arrows 2311 



10 relative to the switchable magnetic device 2320. The switchable magnetic
device 2320 is  arranged such that its poles 2325 extend across the
diameter of the cylinder 2310. In this  embodiment the switchable magnetic
device 2320 will induce eddy currents in regions  2330 of the moving
cylinder 2310 when the switchable magnetic device is in the on  position.
15 Again by varying the alignment of the magnets of the switchable magnetic
device  2320 the extent of the eddy currents 2330 can be varied, and thus
the braking effect on the  cylinder 2310 can be varied. As will be
appreciated by those skilled in the art the variable braking principle
using a switchable magnetic device can include a plurality of switchable
magnetic devices  20 mounted relative to a movable conductive member.
Furthermore, the switchable magnetic device can be arranged to move around
a fixed conductive member to provide braking  affect on the switchable
magnetic device. Furthermore, both the switchable magnetic  device(s) and
the conductive member may be movable. As will be appreciated by those
skilled in the art the switchable magnetic device as  25 described herein
can be advantageously employed in any application where a magnetic  field
is desired, and in particular, may be employed where a magnetic field of
variable  strength is desired. Accordingly, the present invention should be
considered to extend to  all applications of a switchable magnetic device
of any one of the embodiments described  herein. 30 Those skilled in the
art will appreciate that the present invention may be  susceptible to
variations and modifications other than those specifically described. It is
to WO 03/019583 PCT/AU02/01156  46 be understood that the present invention
encompasses all such variations and  modifications that fall within its
spirit and scope WO 03/019583 PCT/AU02/01156  47 Claims  1. A switchable
magnetic device of the kind including a housing, a first  permanent magnet,
a second permanent magnet, the first and second permanent magnets  being
mounted within the housing such that the first and second magnets are
rotatable 



5 relative to each other, between a "fully off' position in which the north
and south poles of  the first magnet are in substantial alignment with the
south and north poles respectively of  the second magnet such that the
device presents a relatively weak external magnetic field,  and a "fully
on" position in which the north and south poles of the first magnet are
positioned substantially in alignment with the north and south poles
respectively of the 10 second magnet such that the device presents a
relatively strong external magnetic field,  characterised in that biasing
means are operatively associated with one or both of the first  and second
magnets to bias the relative rotation of said magnets toward the fully on
position, and wherein placing said device on or in close proximity to a
ferromagnetic  material causes the first and second magnets to rotate to a
relative orientation such that the  15 device presents a relatively strong
external magnetic field. 2. A switchable magnetic device as claimed in
claim 1 wherein in use, when  said device is on or in close proximity to a
ferromagnetic material the force required to  cause relative rotation of
the first and second magnets towards the fully on position is  within a
first predetermined force range, and when said device is not in contact
with or in 20 close proximity to a ferromagnetic material the force
required to cause relative rotation of  the first and second magnets toward
the fully on position is within a second predetermined  force range, said
second predetermined force range having a higher peak force than said
first predetermined force range, and wherein said bias means applies a
rotational force to  bias the relative rotation of said magnets towards the
fully on position with a force 25 exceeding the peak force of the first
predetermined force range, but less than the peak  force of the second
predetermined force range, thereby causing the magnets to  automatically
rotate toward the fully on position when the device is on or in close
proximity to a ferromagnetic material. 3. A device as claimed in claim 1 or
claim 2 wherein the biasing means is a  30 spring. WO 03/019583
PCT/AU02/01156  48 4. A switchable magnetic device of the kind including a
housing, a first  permanent magnet, a second permanent magnet, the first
and second permanent magnets  being mounted within the housing such that
the first and second magnets are rotatable  relative to each other, between
a "fully off' position in which the north and south poles of 



5 the first magnet are in substantial alignment with the south and north
poles respectively of  the second magnet such that the device presents a
relatively weak external magnetic field,  and a "fully on" position in
which the north and south poles of the first magnet are  positioned
substantially in alignment with the north and south poles respectively of
the  second magnet such that the device presents a relatively strong
external magnetic field, 10 characterised in that said device further
includes rotation limiting means to limit the extent  of the relative
rotation of the magnets. 5. A device as claimed in claim 4, wherein said
rotation limiting means  permits relative rotation of the magnets between a
deactivated state in which the north and  south poles of the first magnet
are most closely aligned with the south and north poles 15 respectively of
the second magnet such that the device presents a relatively weak external
magnetic field, and an activated position in which the north and south
poles of the first  magnet are positioned approximately in alignment with
the north and south poles  respectively of the second magnet such that the
device presents a relatively strong external  magnetic field. 20 6. A
device as claimed in claim 5, wherein in the deactivated state the angle of
misalignment of the north and south poles of the first magnet and the south
and north  poles respectively of the second magnet is 50 degrees or less.
7. A device as claimed in either claim 5 or 6, wherein in the deactivated
state  the angle of misalignment of the north and south poles of the first
magnet and the south  25 and north poles respectively of the second magnet
is 30 degrees or less. 8. A device as claimed in any one of claims 5 to 7,
wherein in the deactivated  state the magnets are in a fully off position.
9. A device as claimed in any one of claims 5 to 8, wherein in the
activated  state, the angle of misalignment of the north and south poles of
the first magnet and the  30 north and south poles respectively of the
second magnet is less than 15 degrees. WO 03/019583 PCT/AU02/01156  49 10.
A device as claimed in any one of claims 5 to 9, wherein in the activated
state, the angle of misalignment of the north and south poles of the first
magnet and the  north and south poles respectively of the second magnet is
approximately 10 degrees. 11. A device as claimed in any one of claims 5 to
10, wherein in the activated  



5 state the magnets are in the fully on position. 12. A device as claimed
in any one of claims 4 to 11, wherein said rotation  limiting means limits
the relative rotation of the magnets to less than or equal to 180  degrees.
13. A device as claimed in any one of claims 4 to 10 and 12, wherein the
10 rotation limiting means prevent said magnets from reaching the "fully
on" position. 14. A device as claimed in any one of claims 4 to 11 and 13,
wherein the  rotation limiting means allow the relative rotation of the
magnets to an extent greater than  180 degrees 15. A device as claimed in
any one of claims 5 to 10 and 14, wherein the  15 rotation limiting means
allows relative rotation of the magnets to an orientation past the  "fully
on" position. 16. A device as claimed in any one of claims 5 to 15 wherein
in use when  device is on or in close proximity to a ferromagnetic material
the magnets are retained in  the activated position by a retaining force.
20 17. A device as claimed in any one of claims 5 to 16 wherein when the
device  is on or in close proximity to a ferromagnetic material a first
force is required to retain the  magnets in the activated position, and
when said device is not in close proximity to a  ferromagnetic material a
second force, greater than the first force, is required to retain the
magnets in the activated position, and wherein the retaining force applied
to hold the 25 magnets in the activated position is greater than the first
force but less than the second  force, thereby allowing the magnets to
automatically rotate toward the deactivated position  when the device is
removed from a position in contact with or in close proximity to a
ferromagnetic material. 18. A device as claimed in any one of claims 16 or
17 wherein the retaining  30 force is a friction force. WO 03/019583
PCT/AU02/01156  50 19. A device as claimed in any one of claims 5 to 18
which further includes  retention means configured to apply a retaining
force to retain the magnets in the activated  position when the device is
in contact with or in close proximity to a ferromagnetic  material. 



5 20. A device as claimed in claims 19 wherein the retention means includes
a  latch means which yields at a predetermined force less than the second
force but greater  than the first force. 21. A switchable magnetic device
of the kind including a housing, a first  permanent magnet, a second
permanent magnet, the first and second permanent magnets  10 being mounted
within the housing such that the first and second magnets are rotatable
relative to each other, between a "fully off' position in which the north
and south poles of  the first magnet are in substantial alignment with the
south and north poles respectively of  the second magnet such that the
device presents a relatively weak external magnetic field,  and a "fully
on" position in which the north and south poles of the first magnet are 15
positioned substantially in alignment with the north and south poles
respectively of the  second magnet such that the device presents a
relatively strong external magnetic field,  characterised in that relative
rotation of the first and second magnets is limited such that  said magnets
are prevented from reaching the fully on position but said first and second
magnets can be rotated to a predetermined relative orientation such that
the north and 20 south poles of the first magnet are closely but not
completely aligned with respective north  and south poles of the second
magnet such that said device still presents a relatively strong  external
magnetic field and said device automatically switches to a state where the
external magnetic field is relatively weak when said device is removed from
contact or  removed from close proximity to an external ferromagnetic
material. 25 22. A device as claimed in claim 21 wherein in use when the
device is in  contact with or in close proximity to a ferromagnetic
material the magnets are retained in  the predetermined relative
orientation by a retaining force. 23. A device as claimed in any one of
claims 21 or 22 wherein when the device  is on or in close proximity to a
ferromagnetic material a first force is required to retain the  30 magnets
in the predetermined relative orientation, and when said device is not in
close proximity to a ferromagnetic material a second force, greater than
the first force, is WO 03/019583 PCT/AU02/01156  51 required to retain the
magnets in the predetermined relative orientation, and wherein the
retaining force applied to is greater than the first force but less than
the second force,  thereby allowing the magnets to automatically rotate
toward the fully off position when  



the device is removed from a position in contact with, or in close
proximity to a  5 ferromagnetic material. 24. A device as claimed in any
one of claims 21 to 23 wherein the retaining  force is a friction force.
25. A device as claimed in any one of claims 21 to 24 which further
includes  retention means configured to apply a retaining force to retain
the magnets in the  10 predetermined relative orientation when the device
is in contact with, or in close proximity  to, a ferromagnetic material.
26. A device as claimed in claims 25 wherein the retention means includes a
latch means which yields at a predetermined force less than the second
force but greater  than the first force. 15 27. A switchable magnetic
device of the kind including a housing, a first  permanent magnet, a second
permanent magnet, the first and second permanent magnets  being mounted
within the housing such that the first and second magnets are rotatable
relative to each other between a "fully off' position in which the north
and south poles of  the first magnet are in substantial alignment with the
south and north poles respectively of 20 the second magnet such that the
device presents a relatively weak external magnetic field,  and a "fully
on" position in which the north and south poles of the first magnet, are
positioned substantially in alignment with the north and south poles
respectively of the  second magnet such that the device presents a
relatively strong external magnetic field,  and actuation means configured
to cause relative motion of the first and second magnets, 25 characterised
in that said actuation means includes a flexible portion that deforms if
the  actuation means is actuated in the absence of an external magnetic
circuit to thereby limit  relative rotation of said magnets, said flexible
portion having sufficient yield strength to  substantially avoid
deformation during actuation of said actuation means in the presence  of an
external magnetic circuit. 30 28. A device as claimed in claim 27 wherein
said flexible portion is a spring  link. WO 03/019583 PCT/AU02/01156  52
29. A device as claimed in either claim 27 or 28 wherein said flexible
portion  can be deformed to a maximum extent, after which continued
actuation of the actuation  



means causes relative rotation of the magnets 30. A device as claimed in
any one of claims 1 to 26 which further includes  5 actuation means for
causing relative rotation of the first and second magnets. 31. A device as
claimed in any one of the preceding claims wherein the first  and second
magnets are substantially disc-shaped. 32. A device as claimed in any one
of the preceding claims wherein the first  and second magnets are mounted
in the housing such that a face of the first magnet is  10 opposed to the
face of the second magnet. 33. A device as claimed in any one of the
preceding claims wherein one magnet  is fixedly mounted in the housing and
the other magnet is able to rotate within the housing.  34. A device as
claimed in claim 33 wherein the other magnet is rotated through 180 to vary
the device from a state having a relatively strong external magnetic  15
field to a state having a relatively weak external magnetic field. 35. A
device as claimed in any one of the preceding claims wherein the housing
comprises two pole pieces. 36. A device as claimed in any one of claims 1
to 34 wherein the housing is  made as a unitary construction or from a
single piece of material. 20 37. A device as claimed in claim 36 wherein
two portions of the housing have  reduced cross sectional area such that
the housing acts as two passive poles. 38. A device as claimed in claim 36
wherein portions of the housing are treated  such that the portions become
non-magnetic to thereby result in the housing acting as two  passive poles.
25 39. A device as claimed in any one of the preceding claims wherein the
housing  defines a chamber in which the first and second magnets are
mounted. 40. A device as claimed in claim 39 wherein the chamber has open
ends. 41. A device as claimed in claim 40 wherein one or more chamber
closing  means close one or more open ends of the chamber. WO 03/019583
PCT/AU02/01156  53 42. A device as defined in claim 40 or claim 41 wherein
a lowermost of the  magnet and the second magnet closes a lower end of the
chamber. 43. A device as claimed in claim 39 wherein the chamber has closed
ends. 



44. A device as claimed in any one of the preceding claims wherein the
housing  5 is made from a material having a low magnetic reluctance. 45. A
device as claimed in claim 44 wherein the housing is made from soft  steel,
iron or permalloy. 46. A device as claimed in any one of claims 45 or 46
wherein the pole pieces  are shaped to maximise the external magnetic
field. 10 47. A device as claimed in either claim 45 or 46 wherein the
poles are of  minimum length. 48. A device as claimed in any one of the
preceding claims wherein the  actuation means includes a handle or knob
connected to one of the magnets. 49. A device as claimed in claim 48
wherein the handle or knob is connected to  15 one of the magnets via one
or more intermediate members. 50. A device as claimed in either claim 48 or
claim 49 wherein the handle  comprises a torque in excess of a
predetermined amount to be applied to the one magnet.  51. A device as
claimed in any one of claims 48 to 50 in which the actuation means is
actuated manually, electrically, pneumatically, hydraulically or by the
action of  20 expansion of a bimetallic strip. 52. A device as claimed in
any one of the preceding claims wherein the first  and second magnets
comprise rare earth type magnets. 53. A device as claimed in any one of the
preceding claims further including a  child-proof lock or child-proof catch
type arrangement in the actuation means such that  25 some extra
manipulation by a user is required before the magnets can be rotated. 54. A
device as claimed in any one of the preceding claims in which the first
magnet can rotate in either a clockwise or anticlockwise direction relative
to the second  magnet in use. WO 03/019583 PCT/AU02/01156  54 55. A system
for controlling the orientation of a satellite in orbit around a  planet
having a planetary magnetic field, said system including at least one
switchable  magnetic device mounted to the satellite such that the
orientation of the at least one  switchable magnetic device can be varied
relative to the satellite, wherein in use the 5 orientation of the
satellite can be changed by deflecting the magnetic axis of the  



switchable magnetic device relative to the direction of the planetary
magnetic field when  the magnets are in the second position, thereby
causing the satellite to change orientation  to at least partially re-align
the magnetic axis of the at least one switchable magnetic  device to the
direction of the planetary magnetic field. 10 56. A system as claimed in
claim 55 wherein said at least one switchable  magnetic device is mounted
on a lever arm on the satellite. 57. A system as claimed in either of
claims 55 or 56 which includes a plurality  of switchable magnetic devices
arranged in pairs, wherein each pair of switchable  magnetic devices act in
concert to control the orientation of the satellite about one axis. 15 58.
A system as claimed in any one of claims 55 to 57 which includes at least
two pairs of switchable magnetic devices. 59. A system as claimed in either
claim 57 or 58 which includes at least three  pairs of switchable magnetic
devices, wherein the respective axes of the pairs of  switchable magnetic
devices are mutually orthogonal. 20 60. A system as claimed in any one of
claims 55 to 59 wherein one or more  switchable magnetic devices can be
selectively varied between the on or off states to  periodically re-orient
the satellite. 61. A system as claimed in any one of claims 55 to 60
wherein during launch  and/or deployment the least one switchable magnetic
device is off. 1 25 62. A device for collecting ferromagnetic items, said
device including a  ferromagnetic collection portion configured to collect
and retain ferromagnetic items by  magnetic attraction therewith, and a
surface engaging portion which is configured in use  to engage a
ferromagnetic support surface against which the device is held, said device
further including at least one switchable magnetic device switchable
between an "off' 30 position in which the ferromagnetic collection portion
is substantially demagnetised, and WO 03/019583 PCT/AU02/01156  55 an "on"
position in which the external magnetic field of the switchable magnetic
device,  magnetises the collection portion to collect and retain
ferromagnetic articles in contact  with or in close proximity to the
collection portion, and holds the device against the  ferromagnetic support
surface by magnetic attraction. 5 63. A device as. claimed in claim 62,
wherein when the switchable magnetic  



device is on the "off' position the magnetic attraction between the
ferromagnetic  collection portion and the ferromagnetic articles and the
switchable magnetic device and  the support surface are negligible. 64. A
device as claimed in either of claims 62 or 63 which further includes  10
actuation means configured to switch the switchable magnetic device between
the on and  off positions. 65. A device as claimed in any one of claims 62
to 64 which further includes at  least one ferromagnetic shunt located
between the switchable magnetic device and the  ferromagnetic collection
portion which is magnetised preferentially to the ferromagnetic 15
collection portion when the switchable magnetic device is in the off
position, thereby  effectively preventing magnetisation of the
ferromagnetic collection portion when the  switchable magnetic device is in
the off position. 66. A device as claimed in claim 65 wherein the
ferromagnetic shunt is not  magnetically saturated when the switchable
magnetic device is in the off position, but is  20 magnetically saturated
when the switchable magnetic device is in the on first position. 67. A
device as claimed in either claim 66 to 67 wherein the ferromagnetic  shunt
is almost magnetically saturated by the external magnetic field of the
switchable  magnetic device when the switchable magnetic device is in the
off position. 68. A device as claimed in any one of claims 62 to 67 which
further includes a  25 high reluctance region between the switchable
magnetic device and the surface  engagement portion, wherein the high
reluctance region has sufficient reluctance that the  magnetic flux at the
surface engagement portion is substantially independent of the  magnetic
properties of the support surface. 69. A device as claimed in claim 68
wherein the high reluctance region is an air  30 gap. WO 03/019583
PCT/AU02/01156  56 70. A device as claimed in any one of claims 62 to 69 in
which the  ferromagnetic collection portion forms at least part of
bowl-like collection well. 71. A device as claimed in any one of claims 62
to 70 in which the switchable  magnetic device is a switchable magnetic
device as claimed in any one of claims 1 to 54. 5 72. Clamping means
adapted to clamp at least one article, said clamping means  



including: a first clamping member; a second clamping member slideable
towards and away from the first clamping  member, and spaced apart from the
first member to define a gap into which an article to be  10 clamped can be
inserted; and a switchable magnetic device mounted to or in close proximity
to one of the first or  second clamping member, said switchable magnetic
device including actuation means for  switching the switchable magnetic
device off or on, whereby when the switchable  magnetic device is on the
first and second clamping members move towards each other  15 thereby
clamping an article inserted in the gap between the clamping members. 73. A
holder as claimed in claim 72 which includes one or more additional
clamping members slideable relative to the first and second clamping
members, and  arranged such that a gap into which an article to be clamped
can be inserted is defined  between neighbouring pairs of clamping members,
whereby when the switchable magnetic 20 device is "on" neighbouring pairs
of clamping members move towards each other thereby  clamping an article
inserted in the gap between the neighbouring pairs of clamping  members.
74. A holder as claimed in either claim 72 or 73 which includes one or more
additional switchable magnetic devices mounted to one or more of the
additional clamping  25 members. 75. A holder as claimed in claim 74 which
further includes means for operating  the actuation means of one of said
switchable magnetic devices in concert with at least one  other of the one
or more additional switchable magnetic devices. WO 03/019583 PCT/AU02/01156
57 76. A switchable magnetic device configured to operably engage one or
more  functional modules adapted to provide or limit functionality of the
switchable magnetic  device. 77. A switchable magnetic device as claimed in
claim 76 in which the one or  5 more functional modules include a rotation
limiting module which limits the relative  rotation of the magnets of the
switchable magnetic device to within a predetermined  angular range. 



78. A switchable magnetic device as claimed in either claims 76 or 77 in
which  the one or more functional modules includes a biasing module
configured to bias the  10 relative rotation of the magnets of the
switchable magnetic device. 79. A switchable magnetic device as claimed in
any one of claims 76 to 78 in  which the one or more functional modules
includes a locking module configured to  releasably lock the relative
orientation of the magnets of the switchable magnetic device. 80. A
switchable magnetic device as claimed in claim 79 in which the locking  15
module is configured to releasably lock the magnets of the switchable
magnetic device in  one or more predetermined relative orientations. 81. A
switchable magnetic device as claimed in any one of claims 76 to 80  which
further includes actuation means configured to cause relative rotation of
the  magnets, wherein the actuation means are additionally configured to be
engaged by said at 20 least one functional module to control the
functionality of the switchable magnetic device.  82. A gripping device
configured to grip a surface, said gripping device  including at least one
gripping means of the type having an evacuatable void adapted to  sealably
engage a surface, wherein said gripping means grips the surface by forming
a  suction force between the surface and the gripping means by partially
evacuating the void, 25 wherein said gripping device further includes at
least one switchable magnetic device  configured to produce an additional
magnetic engagement with a surface when the surface  is ferromagnetic. 83.
A gripping device as claimed in claim 82 wherein when the gripping means
is sealably engaged with a surface said at least one switchable magnetic
device is in  30 contact with or in close proximity to the surface. WO
03/019583 PCT/AU02/01156  58 84. A gripping means as claimed in either
claim 82 or 83 wherein in use the  magnetic engagement of the at least one
switchable magnetic device acts to at least  partially re-establish the
sealing engagement of the gripping means with the surface, if the  sealing
engagement is partially or wholly broken. 5 85. A gripping device as
claimed in any one of claims 82 to 84 wherein the  switchable magnetic
device further includes actuation means to switch the switchable  magnetic
device between the on and or off position to enable attachment and or  



detachment of the gripping device to or from the surface respectively. 86.
A gripping device as claimed in any one of claims 82 to 85 wherein the  10
switchable magnetic device is substantially aligned with a centre of the
void of the  gripping means. 87. A gripping device as claimed in any one of
claims 82 to 86 wherein the  switchable magnetic device is mounted at least
partially within the void of the gripping  means. 15 88. A gripping device
as claimed in any one of claims 82 to 87 wherein the  switchable magnetic
device includes one or more magnetic pole extension means which  provide a
relatively high permeability magnetic circuit to substantially conduct the
external magnetic field of the switchable magnetic device to a
ferromagnetic surface to  increase magnetic attraction therewith. 20 89. A
gripping device as claimed in any one of claims 82 to 88 in which the
switchable magnetic device is a switchable magnetic device as claimed in
any one of  claims 1 to 54. 90. A gripping device as claimed in any one of
claims 82 to 90 which includes a  plurality of gripping means. 25 91. A
coupling comprising a first magnetic device and a second magnetic  device,
the first magnetic device being a switchable magnetic device, said first
magnetic  device and said second magnetic device being arranged relative to
each other such that  said second magnetic device attracts the first
magnetic device when the first magnetic  device is off, and said second
magnetic device repels said first magnetic device when said  30 first
magnetic device is on. WO 03/019583 PCT/AU02/01156  59 92. A coupling as
claimed in claim 91 wherein said second magnetic device  comprises a
magnet. 93. A coupling as claimed in either claim 91 or 92 wherein said
second  magnetic device comprises a second switchable magnetic device and
the first and second  5 switchable magnetic devices repel each other when
said first and second switchable  magnetic devices are turned on. 94. A
coupling as claimed in any one of claims 91 to 93 wherein the first  



magnetic device is movable relatively towards and away from the second
magnetic device.  95. A. coupling device as claimed in any one of claims 91
to 94 in which the 10 switchable magnetic device is a switchable magnetic
device as claimed in any one of  claims 1 to 54. 96. A coupling means
including a switchable magnetic device, and at least one  second magnetic
means, said switchable magnetic device and said second magnetic means
being arranged relative to each other such that when the switchable
magnetic device is on 15 and the second magnetic means is in contact with
or in close proximity to the switchable  magnetic device, the second
magnetic means is relatively strongly attracted to the  switchable magnetic
device to thereby couple said the second magnetic means to the  switchable
magnetic device, and when said switchable magnetic device is off the second
magnetic means is relatively weakly attracted to the switchable magnetic
device such that  20 the second magnetic means and switchable magnetic
device can be decoupled. 97. A coupling as claimed in claim 96 which
includes at least one additional  magnetic means arranged relative to the
second magnetic means such that when the  switchable magnetic device is on
and the second magnetic means is in contact with or in  close proximity to
the switchable magnetic device, and the and additional magnetic means 25
are in contact with or in close proximity to the second magnetic means, the
additional  magnetic means are coupled to the second magnetic means, and
when said switchable  magnetic device is off the second and additional
magnetic means is relatively weakly  attracted to the switchable magnetic
device such that the second magnetic means and  additional magnetic means
can be decoupled. 30 98. A coupling as claimed in either claim 96 or 97
wherein the switchable  device is movable relatively towards and away from
the second magnetic means. WO 03/019583 PCT/AU02/01156  60 99. A coupling
as claimed in any one of claims 97 or 98 wherein the additional  magnetic
means are movable relatively towards and away from the second magnetic
means and the switchable device. 100. A coupling as claimed in any one of
claims 96 to 99 wherein said at least  5 one second magnetic means and or
the at least one additional magnetic means are  ferromagnetic members. 



101. A coupling as claimed in any one of claims 96 to 100 further including
actuation means configured to turn the switchable magnetic device off to
allow decoupling  of the coupling means. 10 102. A coupling as claimed in
claim 101 wherein in the actuation means is  additionally configured to
turn the switchable magnetic device on to cause coupling of the  coupling
means. 103. A coupling means as claimed in any one of claims 96 to 102
which includes  a plurality of spaced second magnetic means, and wherein
the switchable magnetic device  15 is movable such that the switchable
magnetic device can be coupled to a chosen one of the  plurality of spaced
second magnetic means. 104. A coupling means as claimed in any one of
claims 91 to 103 in which the  switchable magnetic device is a switchable
magnetic device as claimed in any one of  claims 1 to 54. 20 105. A
latching means including, a latching member, movable between an extended
position in which it can be  received into a latching recess to cause
latching of the latching means, and a retracted  position, a first magnetic
means and a switchable magnetic device, movable relative to each  25 other
and mounted such that one of said, first magnetic means or switchable
magnetic  device is coupled to said latching member, such that actuation of
the switchable magnetic  device causes relative movement of the latching
member. 106. A latching means as claimed in claim 105 wherein the first
magnetic means  is a magnet. WO 03/019583 PCT/AU02/01156  61 107. A
latching means as claimed in either of claims 105 or 106 wherein the
switchable magnetic device is coupled to the latching member. 108. A
latching means as claimed in either of claims 105 or 106 wherein the first
magnetic means is coupled to the latching member. 5 109. A latching means
as claimed in any one of claims 105 to 108 wherein the  switchable magnetic
device and first magnetic means are arranged relative to each other  such
that switchable magnetic device attracts the first magnetic means when the



switchable magnetic device is on. 110. A latching means as claimed in any
one of claims 105 to 108 wherein the  10 switchable magnetic device and
first magnetic means are arranged relative to each other  such that
switchable magnetic device repels the first magnetic means when the
switchable  magnetic device is on. 111. A latching means as claimed in any
one of claims 105 to 108 wherein the  first magnetic means is formed from a
ferromagnetic material, and the switchable  15 magnetic device and first
magnetic means are arranged relative to each other such that switchable
magnetic device attracts the first magnetic means when the switchable
magnetic device is on. 112. A latching means as claimed in any one of
claims 105 to 111 wherein the  first magnetic means is mounted to the
latching member. 20 113. A latching means as claimed in any one of claims
105 to 111 wherein the  switchable magnetic device is mounted to the
latching member. 114. A latching means as claimed in any one of claims 105
to 113 wherein the  device further includes bias means to bias the latching
pin into either the extended or  retracted positions. 25 115. A latching
means as claimed in any one of claims 105 to 114 in which the  latching
member and a first magnetic means are mounted to first member, and the
switchable magnetic device is mounted to a second member which is movable
relative to  the first member, wherein the latching means is configured to
latch the first member to the  second member. WO 03/019583 PCT/AU02/01156
62 116. A latching means as claimed in any one of claims 105 to 114 in
which the a  latching pin and a first magnetic means, and the switchable
magnetic device are mounted  to first member and the latching member is
adapted to be received into a receiving  aperture of a second member which
is movable relative to the first member, wherein the  5 latching means is
configured to latch the first member to the second member. 117. A
switchable magnetic device of the kind including a housing, a first
permanent magnet, a second permanent magnet, the first and second permanent
magnets  being mounted within the housing such that the first and second
magnets are rotatable  



relative to each other, between an off position in which the device
presents a relatively 10 weak external magnetic field, and an on position
in which the device presents a relatively  strong external magnetic field,
characterised in that the device further includes a low  reluctance shunt
mounted to at least a first portion of the housing configured to be at
least  partially magnetised when the device is in the off position such
that the external magnetic  field presented by the device adjacent to the
first portion of the housing is negligible, and 15 that the device further
includes a high reluctance region between the magnets and a  portion of an
external surface of the device, wherein the high reluctance region has
sufficient reluctance that the magnetic flux presented at said portion of
the external surface  of the device is substantially constant. 118. A
switchable magnetic device of the kind including a housing, a first  20
permanent magnet, a second permanent magnet, the first and second permanent
magnets  being mounted within the housing such that the first and second
magnets are rotatable  relative to each other, between an off position in
which the device presents a relatively  weak external magnetic field, and
an on position in which the device presents a relatively  strong external
magnetic field, characterised in that the device further includes a low 25
reluctance shunt configured to be at least partially magnetised when the
device is in the off  position such that the external magnetic field
presented by the device adjacent to the shunt  is negligible. 119. A
switchable magnetic device as claimed in claim 117 or 118 wherein the
shunt is configured such that when the device is in the on position the
device presents a  30 relatively strong external magnetic field adjacent to
the shunt. WO 03/019583 PCT/AU02/01156  63 -120. A switchable magnetic
device as claimed in any one of claims 117 to 119  wherein the shunt is
separated from the magnets by an air-gap. 121. A switchable magnetic device
as claimed in any one of claims 117 to 120  wherein the shunt is not
magnetically saturated when the switchable magnetic device is in  5 the off
position, but is magnetically saturated when the switchable magnetic device
is in  the on position. 122. A switchable magnetic device of the kind
including a housing, a first  permanent magnet, a second permanent magnet,
the first and second permanent magnets  



being mounted within the housing such that the first and second magnets are
rotatable 10 relative to each other, between an off position in which the
device presents a relatively  weak external magnetic field, and an on
position in which the device presents a relatively  strong external
magnetic field, characterised in that the device further includes a high
reluctance region between the magnets and a portion of an external surface
of the device,  wherein the high reluctance region has sufficient
reluctance that the magnetic flux 15 presented at said portion of the
external surface of the device is substantially constant. 123. A device as
claimed in claim 117 or 122 wherein the high reluctance region  is an air
gap. 124. A device as claimed in either claim 117, 122 or 123 in which
further  includes an outer shell mounted externally to the housing which at
least partly defines the  20 high reluctance region. 125. A device as
claimed in claim 117 or any one of claims 122 to 124 in which  further
includes a spacer mounted externally to the housing which at least partly
defines  the high reluctance region. 126. A device as claimed in either
claim 117 or any one of claims 122 to 125  25 wherein the high reluctance
region includes at least one void formed in the housing. 127. A device as
claimed in any one of claims 1 to 26 further comprising  releasable holding
means for releasably holding the magnets in a first relative orientation,
said releasable holding means being releasable to allow the magnets to move
to a second  relative orientation. WO 03/019583 PCT/AU02/01156  64 128. A
device as claimed in claim 127 further including actuation means for
actuating the releasable holding means to release a said magnets. 129. A
device as claimed in claim 128 wherein said actuation means comprises a
push button arrangement. 5 130. A device as claimed in any one of claims
127 to 129, when appended to any  one of claims 1 to 3 wherein the
releasable holding means releasably holds the biasing  means. 131. An
electrical coupling configured to make an electrical connection with an
external conductor, said coupling including at least one contact portion
configured to make  



10 the electrical connection, and a switchable magnetic device configured
to retain the contact portion in conductive contact with the external
conductor when the switchable  magnetic device is in the on position. 132.
An electrical coupling as claimed in claim 131 wherein the contact portion
is mounted to the housing of the switchable magnetic device. 15 133. An
electrical coupling as claimed in claim 131 wherein the contact portion  is
integrally formed with the housing of the switchable magnetic device. 134.
An electrical coupling as claimed in any one of claims 131 to 133 wherein
the coupling includes at two or more contact portions. 135. An electrical
coupling as claimed in claim 134 wherein the coupling further  20 includes
an electrically conductive circuit between said two or more contact
portions. 136. An electrical coupling as claimed in any one of claims 131
to 135 which  further includes actuation means adapted to relatively rotate
the magnets of the switchable  magnetic device between the on and off
states to selectively allow coupling and  decoupling of the electrical
coupling means. 25 137. An electrical coupling as claimed in any one of
claims 131 to 136 wherein  the coupling includes cable receiving means
adapted to receive and make electrical contact  with an electrically
conductive cable. WO 03/019583 PCT/AU02/01156  65 138. An electrical
coupling as claimed in any one of claims 131 to 137 which  further includes
electrical switching means configured to selectively prevent or allow
electrical current to pass through the coupling. 139. An electrical
coupling as claimed in any one of claims 136 to 138 in which  5 the
actuation means is coupled to the electrical switching means such that an
electrical  current is prevented from passing through the coupling when the
switchable magnetic  device is in the off position. 140. An electrical
coupling as claimed in any one of claims 131 to 139 which  further includes
electrical insulation means. 10 141. An electrical coupling as claimed in
any one of claims 131 to 140 including  a switchable magnetic device as
claimed in any one of claims 1 to 54 or claims 127 to 130.  142. An
electrical coupling as claimed in any one of claims 131 to 141 wherein  



the coupling is configured to be an earth coupling for welding. 143. A
switchable magnetic device of the kind including a housing, a first  15
permanent magnet, a second permanent magnet, the first and second permanent
magnets  being mounted within the housing such that the first and second
magnets are rotatable  relative to each other, between an off position in
which the device presents a relatively  weak external magnetic field, and
an on position in which the device presents a relatively  strong external
magnetic field, characterised in that the relative orientation of the first
and 20 second magnets can be varied between the on and off positions to
produce an external  magnetic field of varying strength. 144. A switchable
magnetic device as claimed in claim 143 wherein the relative  orientation
of the first and second magnets is continuously variable between the on and
off  positions. 25 145. A switchable magnetic device as claimed in claim
143 wherein the relative  orientation of the first and second magnets is
incrementally variable between the on and  off positions. 146. A particle
deflection means adapted to deflect charged particles moving  past the
deflection means, said deflection means including a switchable magnetic
device  30 configured to generate an external magnetic field to deflect
said particles. WO 03/019583 PCT/AU02/01156  66 147. A particle deflection
means as claimed in claim 146 including a switchable  permanent magnet as
claimed in any one of claims 143 to 145 so as to allow the extent of
deflection of particles to be controlled. 148. A fluid coupling configured
to make an fluid connection between a first  5 fluid port and second fluid
port, characterised in that said fluid coupling further includes at  least
one switchable magnetic device configured to retain the fluid ports in
fluid  communication with each other when the switchable magnetic device is
in the on position. 149. A fluid coupling as claimed in claim 148 which
further includes actuation  means adapted to relatively rotate the magnets
of the switchable magnetic device between  10 the on and off states to
selectively allow coupling and decoupling of the fluid coupling  means.
150. A fluid coupling as claimed in either of claims 148 or 149 which
further  



includes flow control means configured to control the flow of fluid between
the first and  second fluid ports. 15 151. A fluid coupling as claimed in
claims 150 in which the actuation means is  associated with the flow
control means such that fluid flow is prevented when the  switchable
magnetic device is in the off position. 152. A fluid coupling as claimed in
any one of claims 148 to 151 including a  switchable magnetic device as
claimed in any one of claims 1 to 54 or claims 127 to 130.  20 153. A
suspension device having a first member suspended relative to a second
member of the type including a first magnetic means associated with the
first member and  second magnetic means associated with the second member,
characterised in that either  said first or second magnetic means includes
a switchable magnetic device. 154. A suspension device as claimed in claim
153 wherein said first and second  25 magnetic means are to arranged
relative to each other to cause suspension of the first  member relative to
the second member. 155. A suspension device as claimed in claim 153 or 154
wherein the first and  second magnetic means are arranged to repel each
other when said switchable magnetic  device presents a relatively strong
external magnetic field. WO 03/019583 PCT/AU02/01156  67 156. A suspension
device as claimed in claim 153 or 154 wherein the first and  second
magnetic means are arranged to attract each other when said switchable
magnetic  device presents a relatively strong external magnetic field. 157.
A magnetic suspension device as claimed in claim 154 wherein the first and
5 second magnetic means are arranged to attract each other when said
switchable magnetic  device presents a relatively weak external magnetic
field. 158. A magnetic suspension device as claimed in any one of claims
153 to 157  which further includes damping means including an electrically
conductive portion  coupled to the first or second member such that
relative movement of the first and second 10 members causes the conductive
portion to move in the magnetic field generated by the  first or second
magnetic means. 159. A magnetic suspension device as claimed in any one of
claims 153 to 158  wherein the first and second members are slideable
relative to each other. 



160. A magnetic suspension device as claimed in any one of claims 153 to
159  15 wherein the first magnetic means includes a switchable magnetic
device. 161. A magnetic suspension device as claimed in any one of claims
153 to 160  wherein the second magnetic means includes a switchable
magnetic device. 162. A magnetic suspension device as claimed in any one of
claims 153 to 161  wherein in use the external magnetic field of the
switchable magnetic device can be varied  20 to vary the separation the
first and second members when suspended. 163. A magnetic suspension device
as claimed in any one of claims 158 to 162  wherein the device comprises a
damper or a shock absorber. 164. A magnetic braking means of the kind in
which the motion of a conductive  member relative to a magnetic means can
be decreased by application of a magnetic force  25 to the conductive
member, characterised in that the magnetic means includes a switchable
magnetic device. 165. A magnetic braking means as claimed in claim 164
wherein in use the  external magnetic field of the switchable magnetic
device can be varied between a  relatively low level and a large level so
as to vary the rate of decrease of the relative  30 motion of the conducive
member and the magnetic means. WO 03/019583 PCT/AU02/01156  68 166. A
magnetic braking means as claimed in either claim 164 or claim 165 in
which the magnetic means is stationary and the conductive member is moving.
167. A magnetic braking means as claimed in either claim 164 or claim 165
in  which conductive member is stationary and the magnetic means is moving.
5 168. A magnetic braking means as claimed in any one of claims 164 to 167
in  which conductive member is substantially disc shaped. 169. A switchable
magnetic device as claimed in any one of claims 1 54 or 76 to  81 or 117 to
130 which further includes indication means to indicate the relative
orientation of the magnets. 10 170. A switchable magnetic device as claimed
in claim 169 wherein in use, if the  switchable magnetic device is forcibly
removed form an external magnetic circuit, the  indication means indicates
the relative orientation of the magnets prior to removal. 171. A switchable
magnetic device as claimed in claim 169 or 170 in which the  



indication means is the actuation means. 15 172. A latching means as
claimed in claim 105 wherein the latching member  comprises the first
magnetic member. 173. A switchable magnetic device as claimed in any one of
claims 117 to 121  wherein the shunt is almost magnetically saturated by
the external magnetic field of the  switchable magnetic device when the
switchable magnetic device is in the off position. 20 174. A switchable
magnetic device as claimed in any one of claims 117 to 122  the shunt is
ferromagnetic. 


