
LINEARLY ADJUSTABLE DEVICE Technical Field This
invention relates to a device which is adapted for
linear adjustment. The device can be used for the
transmission of linear motion or power and can be used
in a variety of applications as will be described in
some detail later. In one particular application the
device can be used as a walking aid. Summary of the
Disclosure According to one aspect of the present
invention there is provided a linearly adjustable
device, the device comprising a main body including at
least two body sections each having a longitudinal
axis said sections being operatively connected
together for linear movement relative to one another
in the axial direction. The apparatus further
comprises a linear actuator operatively mounted to the
main body for causing the relative axial movement
between the body sections. The linear actuator
includes a drive and a power transmission mechanism
operatively connected to the drive. The transmission
mechanism includes an elongated threaded member
operatively connected to one of the body sections and
a cooperating threaded member operatively connected to
another of the body sections such that relative
rotation between the threaded members causes relative
linear movement between the body sections. In one form
the body sections are operatively connected together
in telescopic fashion. The body sections may be at
least partly tubular in form and have a cross-section
which may be circular, square or any other suitable
shape. The body sections may be formed from any
suitable material such as plastics, metal and the
like. In one embodiment there are two body sections of
tubular form, one having a larger internal
cross-sectional dimension than the outer
cross-sectional dimension of the other so that they
can telescopically fit together and are slidably
movable with respect to one another. The adjacent body
sections may be operatively connected together by a
coupling which may be 



in the form of a collar which may be fitted to an end
of one of the body sections and through which the
other body section can pass. One end of one of the
body sections and the collar may have cooperating
threaded portions which enable the collar to be fitted
tothe end of the body section. An internal split ring
or split olive may be provided within the collar
arranged such that when the collar is screwed on to
the body section the split ring can tighten around the
other body section thereby providing a lining or bush
for the body section passing therethrough and also
provide for a seal. Means may be provided to inhibit
relative rotation between the body sections. To this
end, one or more longitudinally extending slots may be
formed in the surface of one of the members. This may
include a plurality of slots which are adapted to
receive a detent means therein so that relative
rotation between the members is inhibited. Each detent
may be in the form of a ball moulded in a laterally
extending aperture in the coupling ring or collar.
Each ball may be urged into engagement with the
associated slot by means of a bias element such as a
spring. An aperture cap or grub screw may retain the
spring in position. The device may include a handle at
one end of one of the body sections by which the
device can be held. A compression spring or shock
absorber may be disposed within the handle so as to
provide some cushioned resistance between the handle
and the main body. At the end of the body member
remote from the handle an attachment may be coupled.
In one specific, but non-limiting form, a rubber boot
may be provided on the free end thereof. However, it
will be appreciated that other attachments may be
coupled for various other applications. The handle may
be a hollow member which enables components of the
device to be located therein. Access to the interior
of the handle may be effected in any suitable manner.
For example the handle may comprise two parts fitted
together and held by suitable fastenings such as
screws or the like. The handle may be formed from any
suitable material such as for example, metal, plastics
or wood. The handle may be of any suitable shape for
example and may be generally tee-shaped. 



The drive of the linear actuator may include a motor
disposed within one of the body sections. A power
source which may for example be in the form of a
rechargeable battery is operatively connected to the
motor and may be conveniently mounted within the
handle. One or more actuator switches may be provided
to activate the motor. In one form, a first switch may
be provided to enable or disable power being provided
to the device. In another form, another actuator
switch may be provided which allows selection of the
movement of the members. In another form, another
actuator switch may be providedwhich allows for
variable control of the speed of the movement of the
members. In another embodiment, an actuator switch may
be in the form of a three position toggled pressure
switch including a first neutral position, a second
position which causes rotation of the threaded member
in one direction and a third position which causes
rotation of the threaded member in the other
direction. The switch may be pressure sensitive to
control the power from the motor. A connector which
may be in the form of a pin socket may be provided in
the handle for enabling the batteries to be connected
to a battery charger. The elongated threaded member of
the transmission mechanism may be in the form of a rod
which is operatively connected to the motor and
disposed within the main body extending generally in
the axial direction. The cooperating threaded member
may comprise a block which is operatively connected to
one of the body members and include a threaded
aperture therein which is adapted to cooperate with
the elongated threaded member so that rotation of the
threaded member causes movement of the block
therealong. In one example, the thread is of an acme
type thread form which provides for high strength, a
positive power transfer, and self locks under load
which is advantageous. However, it will be appreciated
that other thread arrangements are possible such as
UNC thread, worm drive parallel threads and ball
threads. It will be appreciated that these other forms
of thread arrangements fail to self lock under load. A
cooperating pin and elongated channel or groove may be
provided in the body sections to inhibit relative
rotation 



therebetween. A clutch may be provided between the
elongated threaded member and the drive motor. In
addition a gear train may be provided if necessary. A
coupling may be provided between the motor drive shaft
and the elongated threaded member which is adapted to
limit the torque 'transfer. In one arrangement the
coupling may include a sleeve and spigot assembly with
a shear pin arranged to shear under high loads. In
another arrangement the coupling may include a
ball-detent assembly which releases at high torque.
There may further be provided a stop at the end of the
elongated threaded member to limit the relative linear
movement between the two parts. The handle may further
include illuminating elements which may be in the form
of LED lights or the like arranged to illuminate the
region around the end of the main bodyremote from the
handle. It will be appreciated that the LED lights are
optional. In another broad aspect there is provided a
handle for use with a linearly adjustable device, the
handle including a body having an aperture
therethrough for defining a lateral member for
allowing a user to grip the handle, the lateral member
including an actuating switch extending therefrom and
within the aperture for allowing a user to selectively
control the linearly adjustable device via electrical
components housed within the handle. Brief Description
of the Drawings As mentioned earlier, in one
particular application the device is used as a walking
aid. In this particular application the device form is
the support post of the walking aid with a handle at
one end thereof. Exemplary embodiments will herein
after be described with reference to the accompanying
drawing, and in those drawings: Fig. 1 is a schematic
side elevation of the device according to the present
invention; Fig. 2 is a sectional side elevation of
part of the device shown in Fig. 1; and Fig. 3 is a
further section side elevation of a further example of
the device. Detailed Description of Specific
Embodiments 



In the figures, incorporated to illustrate features of
an example embodiment, like reference numerals are
used to identify like parts throughout the figures.
Referring to the drawings there is shown a linearly
adjustable device 10 comprising a main body 12
providing a support structure which includes two
elongated tubular body sections 14 and 16 which are
mounted together in telescopic fashion so that they
are capable of sliding movement relative to one
another. A coupling ring or collar 18 and an
associated split ring (or split olive) 62 is provided
between the two body members which provide a bush and
seal for the two components. The collar 18 comprises a
threaded coupling ring which can be threadably coupled
to body section 14 having a corresponding thread.
Referring more specifically to Figure 3 which shows
another example of the device 10, the coupling ring 18
includes a split ring 62 which tightens around body
section 16 when the coupling ring 18 is screwed onto
body section 14. Slots 64 are provided in the outer
surface of member 16 which runsubstantially parallel
to the longitudinal axis of the members 14, 16. The
coupling includes a plurality of biased members in the
form of balls 54 which are mounted within apertures in
the coupling ring 18. The balls 54 are biased and are
biased radially inward toward the longitudinal axis of
the members 14, 16, wherein the slots 64 are adapted
to receive a portion of the biased balls 54 therein.
The balls 54 may be biased by a bias element in the
form of a spring 60 housed within the apertures which
urge against the ball 54, via wear members 56, into
the respective slot 64. Grub screws 58 retain the
components of the coupling ring 18 together. Due to
the balls 54 being biased into engagement with the
slot 64, rotational movement of the member 16 relative
to member 14 is restricted. The split ring 62 provides
additional guidance to the member 16 as it being
extended and withdrawn from the member 14. It will be
appreciated that as the members 14 and 16 move
relative to each other, the balls 54 are able to
rotate within the slots 64 whilst restricting
rotational movement of the members relative to each
other. It will be appreciated that in other
applications, rotational movement 



between members 14, 16 is required, such as an
extendable screwdriver, and thus the above-mentioned
arrangement may be optional for particular
applications where rotational movement is required. At
one end of one of the body sections 14 there is a
handle 20 and at the remote end of the other body
section 16 there is a rubber boot 25. The handle 20 is
hollow and includes a socket section adapted to
receive an end of body section 14 therein. The device
10 further includes a linear actuator 30 which
includes a drive motor 32, which may be in the form of
a standard reversible motor, a gear train 35 which may
be in form of an in-line planetary gear mechanism,
clutch 36 and cooperating threaded members 37 and 38.
It will be appreciated that the motor can be brushed
or brushless. It will also be appreciated that the
motor 32 can be AC or DC. The drive motor 32 may be
supported by motor bracket 52 as shown in Figure 3.
Threaded member 37 is in the form of an elongated rod
having a thread thereon which is of an acme thread
form. The other threaded member 38 is in the form of a
block, such as a spindle bush 38, which fits into the
end of body section 16. A pin (not shown) may be
positioned within aperture 3 1 and 33 which is
receivable within a groove or channel body section 16
thereby inhibiting relative rotation between the
parts. The pin may be threadably received within
apertures 3 1 and 33. Stop39 is fitted to the end of
the rod 37. As shown the motor 32, gear train 35 and
clutch 36 are mounted within tubular body section 14
with threaded member 37 extending in the axial
direction. As can be seen from Figures 2 and 3, the
drive motor 32, the gear train 35 and the threaded
members 37, 38 are coaxial such that these components
are inline. The coaxial design of these components
overcomes significant disadvantages over other types
of linear actuators which are heavy, large and
cumbersome. A power source in the form of a
rechargeable battery pack 28 is mounted within the
handle 20 and an actuating switch 33 causes activation
of the motor 32 and thereby the threaded rod 37. The
handle 20 of the device 10 may include, as shown in
Figure 3, a port 



66 for receiving an electrical connection to an
external power source (not shown). The port 66 is
electrically coupled to the battery pack 28 to thereby
allow for the battery pack 28 to be recharged. LED
lights 29 are provided at one end of the handle 20
which when activated provides a light source for the
region around the remote end of the main body.
Referring more specifically to Figure 3, there is
shown a more detailed crosssection of the handle 20 of
the device 10. The handle 20 includes a cavity for
securing therein one of the ends of member 14. The
handle 20 also includes an aperture for allowing a
user's fingers to wrap around a laterally extending
member 22. The handle may be provided in the form of a
protective shell which houses therein electrical
components. The handle 20 houses therein the battery
pack 28. The handle 20 also includes a plurality of
actuating switches. The handle 20 includes a first
actuator switch 72 for enabling and disabling power
provided to the device 10. The handle 20 also includes
a second actuator switch 74 for selecting whether the
member 16 is to be extended or retracted relative to
member 14. The actuator switches 72, 74 are located at
an end of the handle 20 which allows for the user's
thumb to actuate the relative switches easily during
use. The handle 20 additionally includes a third
switch actuator 33 in the form of a trigger which is
actuable to extend or retract the member 16 relative
to the member 14. The user is able to control the
speed which the member 16 is extended or retracted
relative to member 14 via the depth which the trigger
is actuated. For example, if the trigger 33 is
slightly actuated, the member 16 may move slowly
relative tomember 14 compared to when the trigger 33
is fully actuated by the user resulting in the member
14 extending or retracting at a greater speed. The
handle 20 also includes a protruding member 78 which
extends into the aperture 76 from the laterally
extending member of the handle 20 to define a barrier
between a user fingertips for operating the trigger 33
and gripping the handle 20. An additional fourth
actuator switch may be provided on the handle 20 to
actuate the operation of the light emitting diodes 29.
As will 



be appreciated, the plurality of actuator switches are
in electrical communication with the battery pack 28.
The handle 20 can additionally house an electronic
control unit 68 which can be provided in the form of a
processor. The control unit 68 has a size
substantially similar to a PCMIA cardbus.
Additionally, the handle 20 may house additional
electronics 70 for providing additional functionality.
The control unit 68 can be operatively coupled to the
battery pack 28 and one or more of the plurality of
actuator switches such that the control unit 68 can
receive input, via the actuator switches, in order to
control the movement of the members 14, 16. In one
form, the control unit 68 may include memory for
storing thereon processor executable instructions. The
memory is in electrical communication with the
processor for reading and/or writing data therefrom
and thereto. The control unit may also include a
removable storage interface for receiving a removable
storage medium, wherein the removable storage medium
stores thereon or therein processor executable
instructions. The removable storage interface is in
electrical communication with the processor to allow
data to be read and/or stored from and to the
removable storage medium. When a removable storage
medium is received in the removable storage interface,
the processor is in electrical communication with the
removable storage medium via the removable storage
interface. The processor of the control unit can
execute the processor executable instructions stored
in memory and/or from the removable storage medium in
order to control various aspects of the device. For
example, the processor executable instructions may
define properties, such as the maximum speed that the
thread arrangement is able to move. It will be
appreciated that the functionality of components
operatively coupled to the control unit may be altered
via customisation of the processor executable
instruction which are executed by the processor of the
control unit.The control unit 68 can be in electrical
communication with an encoder unit 50 which is housed
within member 14. The encoder 50 is operatively
coupled to the motor 32 



and counts the number of rotations of the acme spindle
37 when the motor 32 is actuated. The encoder 50 is
used by the device 10 to accurately control the amount
of rotation applied to the acme spindle 37 by the
motor 32 due to input from the user via the actuator
switches. In operation the user can grip the handle 20
and in the particular application described, the
device 10 can be used as a walking aid. Activation of
the switch 33 will cause rotation of threaded member
37 and its relative rotation to threaded member 38
will cause extension or retraction of the overall
length of the main body 12 depending on which position
the switch 33 adopts. The invention provides in this
application a walking aid which can be automatically
extended or retracted by the user and provide
sufficient force during extension to assist the user
who may require more support when using to stand from
a sitting or lying position. This is particularly
important for persons suffering from disabilities such
as osteoarthritis of the legs. The device 10 also
provides for constant grounding under load during
extensions and retractions. The invention also
overcomes limitations for users in situations such as
on stairs, sidewalk curbs or other unlevel ground
situations. It will be appreciated that the handle 20
and the body section 12 of the device 10 may be
separable, and thus the body section 12 of the device
20 may be used for various other applications which
require some form of extendable and retractable
member. It will be appreciated that the handle 20 can
be independent of the mechanical mechanism 12. The
invention has been described with reference to its use
as a walking aid. However, it will be appreciated that
other applications exist for use of the device 10. For
example it may be suitable for use as a hand held
adjustable arm which could be adapted for use as a
probe, caulking gun, animal inseminator, periscope or
a carriage for tools or other articles. In another
application, the device 10 may assist a user to be
able to rise, descend, 



climb, stand, and/or walk. In other applications, the
device 10 may be useful as a personal assistiye
medical device, an automatically controlled walking
cane, a bionic extender tool having a hook-like
element for coupling an object for scaling, a power
drill including avariable reach, a power driver with a
variable reach, a power hammer drill, a gyprock lifter
gun/fixer, a drain cover lifter, a linear extender for
an electric pruner, cutter or saw device, emergency
"man-jack" for particular occupations such as police,
firemen and rescue teams, hand-held jack, and/or a
hand-held linear actuator. It will be appreciated that
the attachment means at the end of member 16 can be
used to attach a bionic extender attachment for
allowing multiple attachments to be interchanged for
differing tasks. As discussed, the handle 20 may
includes various other forms of electronics and
circuitry. To this end the handle 20 may house a
mobile phone, a GPS navigation unit, a broadband
transmitter and receiver (2G/3G), a Bluetooth
transmitter and receiver, an audio propter including
external speakers to emit the audio prompt, an audio
recorder, electronic memory for storing data such as
music which can be played, one or more lights in the
form of a flashlight, a digital camera, radio, sonar
or other location geophysical detecting means, one or
more security warning devices, a remote control
device, a ground, terrain or depth sensing device,
underground radar or detector sensing device, a purse,
and/or an emergency position-indicating radio beacon
(EPIRB). In another form, the handle may include a
pedometer, such as a ball pedometer "mouse" element
which is operatively connected to a GPS unit to allow
for automated navigation. It will also be appreciated
that as the device 10 provides a drive or transmission
linear dual-pipe device which extends or retracts from
the body section. under constant or variable speed,
the device 10 may have other additional applications.
For example, the device 10 can operate as an
electronically actuated jack due to the ability to
shift a constant load to and fro in a linear or planar
direction. It will be appreciated that the linear
actuator may be controlled via a tactile or
radio-controlled remote control. Similar application
also exist in other similar fields, wherein the device
may be used as a scaffold riser or prop 



mechanism, a linear actuator (for example as a useful
alternative to hydraulic struts, linear mechanical
worm drives, ball screw drives), linear drive sources
for any complex mechanical device (eg. a chair, bed,
etc), an in-situ "built in" vehicular jack which can
be actuated via switches located within the vehicle to
acuate the jack between an extended and retracted
position, a key wherein the device can be used to
extend the ridged member of the key into a keyhole for
actuating the lock, a drain or pipe cleaning device, a
veterinary device for insemination etc., and/or a pump
device.Finally, it is to be understood that various
alterations, modifications and/or additions may be
incorporated into the various constructions and
arrangements of parts without departing from the
spirit or ambit of the invention.THE CLAIMS DEFINING
THE INVENTION ARE AS FOLLOWS: 1. A linearly adjustable
device, the device comprising: a main body including
at least two body sections each having a longitudinal
axis, said sections being operatively connected
together for linear movement relative to one another
in the axial direction; a linear actuator operatively
mounted to the main body for causing the relative
axial movement between the body sections, the linear
actuator including a drive and a power transmission
mechanism operatively connected to the drive, the
transmission mechanism including an elongated threaded
member operatively connected to one of the body
sections and a cooperating threaded member operatively
connected to another of the body sections such that
relative rotation between the elongated threaded
member and the cooperating threaded member causes
relative movement of the body sections. 2. A device
according to claim 1 wherein the main body sections
are operatively connected together in telescopic
fashion. 3. A device according to claim 1 or claim 2
wherein the body sections are at least partly tubular
members. 4. A device according to claim 3 wherein the
at least partly tubular members are generally circular
in cross section. 



5. A device according to any preceding claim wherein
the elongated threaded member is mounted within one of
the body sections and extends generally in the axial
direction into the other body section, the threaded
member being operatively connected to the drive for
rotation thereby. 6. A device according to claim 5
wherein the cooperating threaded member is in the form
of a block operatively connected to another body
section and having a threaded aperture therein which
cooperates with the threaded member so that rotation
of thethreaded member causes relative movement between
the two members. 7. A device according to claims 5 or
6 wherein the thread on the elongated member is an
acme type thread. 8. A device according to any
preceding claim further including a coupling ring
which is releasably coupled to one of the body
sections, the coupling ring including one or more
biased members which cooperate with a slot provided in
the other body section for restricting relative
rotation therebetween. 9. A device according to claim
8, wherein the one or more biased members are one or
more balls which are biased by a biasing element to
cooperate with the respective slots. 10. A device
according to any preceding claim wherein the drive is
in the form of a motor mounted within one of the parts
of the main body and is operatively connected to the
threaded member. 11. A device according to claim 10
wherein the drive motor is connected to the threaded
member via a clutch. 12. A device according to claim
11 further including a stop at an end of the threaded
member remote from the drive which limits relative
linear movement between the two members. 13. A device
according to any preceding claim further including a
handle at one end of the main body. 14. A device
according to claim 13 further including an actuating
switch on the handle 



which can activate and deactivate the drive. 15. A
device according to claim 14, wherein the actuating
switch is a variable actuator,wherein variable
actuation of the variable actuator controls a speed of
the drive. 16. A device according to claim 14 or 15,
wherein the handle includes a casing defining a cavity
therein which houses electrical components operatively
connected to the drive. 17. A device according to any
of the preceding claims, wherein the drive is coaxial
with the threaded member. 18. A device according to
any of the preceding claims, wherein the device is a
walking aid. 19. A handle for use with a linearly
adjustable device, the handle including a body having
an aperture therethrough for defining a lateral member
for allowing a user to grip the handle, the lateral
member including a actuating switch extending
therefrom and within the aperture for allowing a user
to selectively control the linearly adjustable device
via electrical components housed within the handle.
20. A walking aid, as hereinbefore described with
reference to the accompanying drawings. 21. A handle
for use with a linearly adjustable device, the handle
being substantially herein before described with
reference to the accompanying drawings. 


