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AN ARRANGEMENT FOR CONVERTING THE OUTPUT OF A MOTOR TO VARIABLE
OSCILLATABLE DRIVE OF A SHAFT FOR A PUMP AND/OR COMPRESSOR AND/OR
OTHER DEVICES ETC.

FIELD OF THE INVENTION

This invention relates to a motion converting system and, more particularly, to a drive shaft
driven at fairly constant uni-directional rotatable velocity and a driven shaft oscillatably rotatable
in response to the rotation of the drive shaft and a coupling mechanism to vary the rotational
oscillation between the drive and the driven shafts to generate a means and a technique which
provides high torque and allows the torque to be traded if required for the speed of the motor at a
given power level, and/or is able to provide continuous output torque from the motor when the

oscillatable drive shaft is driving a pump and/or compressor and other devices.

BACKGROUND OF THE INVENTION

Conventionally oscillation motors are useful in a variety of applications that involve limited
rotation response to an electric current such applications could be used in pumps, compressors,
washing machines and even on more intricate electronic and electrical applications such as

facsimile machines, optical scanners, DVD players and so forth.

For the most part, as the person skilled in the art would be aware, the oscillation rotor is driven
by torque produced by interaction between an electric drive current and a magnetic field. The
rotors of such motors conventionally have either a rigid radial support system such as is provided
with bearings or a torsion shaft support system in which one or both ends of the rotor are secured

to an axially extending torsion shaft or shafts.

One of the main disadvantages of using an electric motor with oscillating rotation at a fixed
rotational speed is that continuous output torque will not be provided for if changes in the

variable ratio coupling between the output shaft and the input motor are required.

Hence it is not possible at present to effectively convert the output of a constant speed motor to a

variable oscillating drivable output shaft without the loss of torque.

Therefore there remains a need to be able to provide continuously variable oscillating

transmission to an output drivable shaft from a motor wherein some type of coupling
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arrangement between the motor and the output shaft will be able to provide a high efficiency

mechanism free of electrical and electronic control and still be able to continuously sustain
output torque even during alternating oscillation requirements thereby, if required, allowing a
technique wherein the high torque benefits of such an arrangement can therefore allow the torque

to be traded for speed at a given power level and so forth.

It is therefore an object of the present invention to overcome at least some of the aforementioned

problems or to provide the public with a useful alternative.
SUMMARY OF THE INVENTION

Therefore in one form of the invention there is proposed A drive arrangement characterised by:
a drive shaft driven at constant uni-directional rotatable velocity;

an output shaft that is configured to be oscillatably rotatable; and

a mechanical means of converting said uni-directional rotatable motion of the drive shaft into

oscillatable rotatation of said output shaft.

Preferably the arrangement further includes a mechanical means of altering the angle of

oscillation of said output shaft.

In preference said mechanical means of converting motion includes a bearing unit journalled
around said drive shaft and rotatable therewith, and a first cam means that is rotatable with said

drive shaft and moveable along the drive shaft axis.

Preferably said bearing unit is moveable to an eccentric position relative to said drive shaft by

way of movement of said first cam means along the drive shaft axis.

Preferably said first cam means is in the form of at least one cam plate including a slot with
which said bearing unit is engaged such that movement of said cam plate along said drive shaft

causes the bearing unit to move radially outwardly from said shaft and hence become eccentric.

In preference said mechanical means of converting the linear motion of the eccentric bearing unit
into oscillatory motion of the output shaft includes a body associated with the eccentric bearing

unit, said body made to move in a linear back and forth motion.

Preferably said body includes a pivotable extension to which said output shaft is fixed such that

the output shaft extends along a stable axis that is spaced apart from the pivot axis of the
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extension, the linear motion of the body thus providing for the oscillatory motion of the output

shaft.

Preferably said mechanical means of converting motion includes a second cam means adapted to

counterbalance the effect of the eccentric bearing unit.

In preference said second cam means is in the form of at least one second cam plate adapted to
also rotate and journal around said drive shaft and be engageable with said first cam slots such
that the second cam plate is moveable to an eccentric position in an opposite direction to said

bearing unit.

Advantageously said mechanical means of converting motion further includes a rotatable worm
arrangement disposed in a substantially parallel relationship with said drive shaft and whereby
said first cam means is moveable in opposite directions along the drive shaft axis by way of

clockwise or anticlockwise rotation of a rotatable worm associated therewith.

In a further form of the invention there is proposed a drive arrangement adapted to oscillatory
rotate a drivable shaft for an application such as a pump and/or compressor, said arrangement
including:

a main housing block containing;

a motor driven shaft;

a motion transferring coupling unit adapted to engage the motor driven shaft and an output
oscillating drive shaft;

said coupling unit including a threaded bore and a threaded worm, said threaded worm adapted
to vertically displace up or down said threaded bore in conjunction with the coupling unit along a
length of said motor driven shaft;

said coupling unit further including a coupling bearing unit of radial dimensions comparable to
rest upon said motor driven shaft and having opposing coupling bearing unit plate along an inner
rim or shoulder of said coupling bearing unit;

motor driven shaft cam plate positioned about said motor driven shaft adapted to be moveable
along a length of said motor driven shaft by coupling unit plates that are located on the inner rim
or shoulder of said bearing unit contained within the coupling unit;

wherein said motor driven shaft cam plates include angled slots that engage an orthogonal
moving guide plate and a balance cam plate;

a bearing unit arrangement that consists of two bearing units that are positioned on either side of
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the coupling unit and are adapted to provide bearing load support and rotatability to the motor

driven shaft;

wherein one of the bearing units of the bearing arrangement resting upon the motor driven shaft
is in relative movement with the balanced cam plate such that any vertical movement of the
bearing unit along the length of the motor driven shaft will be in vertical opposite linear direction
to the balance cam plate in order to maintain equal mass and balance for the drive arrangement;
such that when the threaded worm is rotated in a clockwise or anti- clockwise direction it is able
to extend or reduce the degree of oscillation of the motion transfer between the motor driven
shafts and the output oscillatable drive shaft such that when the worm thread rotates this enables
the bearing within the coupling unit which has the coupling bearing unit plates engaged then to
move the motor driven shaft cam plates along the axis of the motor driven shaft such that the
motor driven shaft cam plates due to their angled slots which engage with the lateral moving
guide plates and the balanced cam plate results in one of the bearing units of the bearing
arrangement positioned about the coupling unit on the motor driven shaft which provides the
bearing unit to become eccentric to the main axis of the motor driven shaft wherein once the
bearing unit becomes eccentric, the eccentric arrangement is then able to provide for linear
movement of a body member wherein said body member is adapted to engage a hinging point

upon the drivable oscillatable output shaft.

An advantage of such an arrangement is that for the first time it is now possible to provide a
novel and improved means of being able to translate the uni-directional constant speed motor

into an oscillating motion in order to rotate an output shaft back and forth along a stable axis.

Advantageously the establishment of the eccentric configuration in this drive arrangement
through the unique use of the coupling unit which is able to vertically move up and down by
virtue of the threaded bore and worm thread wherein the vertical alignment then interacts with a
series of plates and cams which is able to slightly offset the bearing unit establishing the
eccentric configuration, means that this eccentric movement can then control the degree of

oscillation, back and forth movement once engaged with an output driveable shaft.

Given that this technique provides high torque that is constant/consistent regardless of the degree
and level of oscillation, advantageously the size of the motor, the speed and the power supply
can all be traded because of the ability to maintain output torque regardless of the degree of
oscillation required during the application in environments in the use of devices such as pumps

and compressors and other devices etc.
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BRIEF DESCRIPTION OF THE DRAWING FIGURES

The accompanying drawings, which are incorporated in and constitute a part of this
specification, illustrate several implementations of the invention and, together with the

description, serve to explain the advantages and principles of the invention. In the drawings:

Figure 1 is a schematic representation, or interpretable as an exploded view to some degree of
the parts that make up the componentry associated and connected to those features that are

driveable by an input source such as but not confined to an electric motor;

Figure 2 is a schematic or interpretable to some degree as an exploded representation showing
the features and parts that make up the coupling unit which engages those parts referred to in

Figure 1 of which will be described in greater detail hereafter;

Figure 3 shows the combination of Figures 1 and 2 together in their operable configuration.

Figures 4a, 4b, and 4c show a series of sketches of the componentry making up a preferred
embodiment of the drive arrangement of this invention showing the various states of the system
providing for neutral or no transfer of motion from the motor driven shaft to the oscillatable
output drive shaft, the configuration of the drive arrangement when forward movement is

provided for and then finally in Figure 4c when reverse operation is presented.

Figure 5 is a perspective view of how one preferred embodiment of this drive arrangement may

look and one is attached to an oscillatable driveable output shaft.

Figure 6 is a perspective view of the body member engaging the output drivable shaft.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following detailed description of the invention refers to the accompanying drawings.
Although the description includes exemplary embodiments, other embodiments are possible, and
changes may be made to the embodiments described without departing from the spirit and scope
of the invention. Wherever possible, the same reference numbers will be used throughout the

embodiments and the following description to refer to the same and like parts.

The present invention relates to a drive arrangement 10 adapted to rotate a drivable shaft in an

oscillatory motion for an application such as a pump and/or compressor (not shown).
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Referring to the drawings now in greater detail wherein provided in Figure 1 is an exploded

view of parts 12 associated with a motor driven shaft shown generally as 14.

As a person skilled in the art will appreciate the motor driven shaft 14 most likely would extend
from an electric motor (not shown), and for the most part the purpose of the electric motor would
be to have its constant speed rotation to be able to be translated into oscillatable rotatable
movement of an output shaft 16 shown in later drawings. Conversion of the output 14 of the
constant speed motor to the variable oscillatable drive of the output shaft 16, say for example to
a pump and/or compressor, is achieved through the use of a highly efficient mechanism as will
be explained in greater detail hereafter that will see continuous uninterrupted output torque
despite the fact that the output shaft 16 is oscillating and can be adjusted to alternate over

varying degrees.

As part of this arrangement 12 there is also a motor drive shaft bearing unit arrangement which
includes bearing units 18a and 18b, two motor driven cam plates shown generally as 20, rod 22
and as follows balance cam plates 24, as well as guide cam plates 26. Circlips 28a and 28b

function to hold the relevant componentry as shown in Figure 1 in their respective fastened and

secured alignment about the motor driven shaft 14.

The bearing unit 18b associated with the main drive shaft 14 is engaged by the motor driven
shaft cam plates 20 which are positioned on opposing sides of shaft 14a to rest up against part of

the inner rim or shoulder of the bearing unit 18b.

The guide cam plates 26 like the motor driven shaft cam plates 20 can rest either side of 14b and
when configured as shown in Figure 3 will rest up against the inner shoulder or rim of bearing

unit 18b.

Figure 2 represents the componentry 30 that makes up for the most part the coupling unit which
includes its main housing block, both generally referred to as 32, having a threaded bore hole 34
which works in communication with a threaded worm 36. The housing block further includes a

second bore hole 38 for receiving another bearing unit 40 associated with the motor driven shaft

14 as will become apparent.

It is envisaged that once the coupling unit 32 is engaged with the motor driven shaft and the
various other components described in Figure 1 that they will all be contained within a much

larger secure housing block (not shown) and it will in fact be movement of the threaded worm 36
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that will see vertical upward or downward displacement of the coupling unit 32, that is,

movement of the coupling unit 32 in a direction parallel to the axis of the drive shaft 14.

Hence the threaded worm 36 will not simply thread its way through the threaded bore 34 of the
coupling unit 32 but will in fact provide the means in which the coupling unit 32 can vertically
move up and down to which as discussed shortly hereafter this ability to move vertically up and
down and interaction with the componentry discussed in Figure 1 will see corresponding
movement of the driven shaft cam plates 20 and slight radial offsetting of bearing unit 18b. The
bearing unit 18b is thus caused to move in an eccentric pattern about the main drive shaft 14 and
provides a means in which the linear movement against the eccentric rotation can then be
translated onto an output shaft 16 to see that output shaft driven in a backward and forward
oscillation. The way in which this is achieved is described in more detail below. Use of the
balance cam 24 in combination with the bearing unit 18b provides an eccentric configuration to

which vibration is avoided as is also described in more detail below.

As also shown in Figure 2 there is a circlip 42 along with a coupling unit bearing 44 which is
also engaged by a coupling unit bearing cam plate 46. It is these components which interact with

some of the main drive shaft components 12.

Referring now to the arrangement 10 of the present invention shown in Figure 3 where in
summary it can be best described that items 28a, 18a, 18b, 20, 22, 24 and 26 rotate via an input
source such as but not confined to an electric motor. The threaded worm 36 is what is best
described as really a controlling thread. It is considered a controlling thread because of its ability
to mechanically rotate the control thread 34 in a clockwise or anti-clockwise direction and
thereby shift the coupling unit 32 in a direction parallel with the main shaft axis. This means that
you are essentially altering the vertical movement of the coupling unit 32 which in turn moves
items 44, 46 and hence motor driven cam plates 20 and allows items 44 and 46 to be paused at a
particular location along the shaft 14. It will become apparent that this movement is what allows

the oscillation angle of shaft 16 to be altered.

The motor driven shaft cam plates 20 include angled slots 48 which slide with the guide cam
plates 26 in opposing vertical direction of the bearing unit 18b of the motor driven shaft

arrangement and also work under a counterbalance with balance cam plate 24.

As can be envisaged from Figure 3 and also with the assistance of Figures 4a, 4b and 4c the

bearing unit 18b and balance cam plate 24 are fixed in position and can only move vertically up



10

15

20

25

30

WO 2011/103623 PCT/AU2011/000193

8
and down in the direction of arrows shown. Bearing unit 18b and balance cam plate 24 move

vertically in opposite directions providing equal mass and balance and thereby removing any
vibration possibilities that can result from the fact that eccentric rotation has been established by
the offsetting of bearing 18b by the movement of the threaded worm 36. Extension or retraction
of the coupling unit 32 depends on whether the movement of the threaded worm 36 was

clockwise or anti-clockwise in control.

One should thus now realize that in moving the coupling unit 32 in one direction causes the
motor driven cam plates 20 to move in the same direction and, by way of slideable engagement
between the angled slots 48 of the cam plates 20 and each of the fixed balance cam plate 24 and
fixed bearing unit 18b, the cam plate 24 and bearing unit 18b are made to move in a direction
radially out from the drive shaft 14 in opposite directions to one another. It is this linear motion
of the bearing unit 18b which can then be translated to oscillatory motion of the driven shaft 16

as will be described.

Figure 4b shows the balance cam plate 24 moving opposite to the bearing unit 18b providing a
counter-balance effect wherein the motor driven shaft cam plates 20 each positioned on one side
of 14a are moved by the coupling unit along the axis, and this moves the balance cam plate 24 to

move in the opposite direction to the bearing unit 18b.

Figure 4c simply shows the configuration provided for in Figure 4b but this time in reverse

rather than with the forward orientation.

It is to be understood that the sliding interaction between the angled slots and the respective
balance cam plates 24 and bearing unit 18b can be achieved by any known suitable means. The
present invention is not intended to be limited to any one type of bearing, any one method of
joining the components together or any one method of allowing for the components to interact

and move relative to each other.

Figure 5 is simply a perspective view showing an image looking down into the arrangement 10
shown with coupling unit 32 and its relationship to the motor driven shaft 14 and also the output
shaft 16 to which the coupling unit allows motion transfer of the continuous uni-directional

rotation of electric motor to an oscillating back and forth rotation of the output shaft 16.

There is shown the addition of a body member 50 to the arrangement 10 which has associated

therewith the output shaft 16. The body member 50 includes a first portion 52 that is fixed but
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linearly moveable in the direction of arrows 54. This portion includes shoulders 56 between

which extends the bearing unit 18b. Once bearing unit 18b moves, this causes it to be eccentric
to the main shaft 14 and by way of abutment with shoulders 56 causes the first portion 52 to also

move linearly back and forth in the direction of arrows 54.

The body member 50, which is shown individually in Figure 6, further includes a second portion
58 pivotably connected to the first portion, the second portion 58 including the driven shaft 16
disposed and fixed a spaced distance away from the pivot axis of the second portion 58. The
skilled addressee would realize that if the driven shaft 16 is fixed along a stable axis, linear
movement of the first portion will result in rotational oscillatory motion of shaft 16. The output
shaft 16 is thus able to rotatably oscillate back and forth to the degree in which the first portion
52 of the body member 50 moves in its linear direction. The output shaft 16 could thus be
adapted to form part of a pump or compressor or any other device or arrangement that requires

such movement.

Also shown in Figure 5 is an additional linearly moveable portion disposed above the output
shaft 16 which in the embodiment shown would move linearly back and forth as per the lower
portion but in the opposite direction. Whilst not required in causing the output shaft 16 to
oscillate, it acts as a stabiliser. It is to be understood that the first and second portions of the body
member 50, whilst being pivotably moveable with respect to one another, may also be made
moveable such that the distance between the axis of rotation of shaft 16 and the pivot axis of the

second portion is adjustable.

The benefits of the present invention should now be apparent in that it provides a novel and
improved means of being able to translate the uni-directional constant speed motor into an

oscillating motion in order to rotate an output shaft back and forth along a stable axis.

The arrangement provides coupling between an oscillatable output shaft and an input motor
through the use of a mechanical threaded worm which is able to adjust the degree of oscillation
required of the output oscillatable drive shaft, thereby providing a highly efficient mechanism
with continuous output torque provided even by altering the level of required oscillation of the

output shaft when it is deflected back and forth into its required operation.

While in the past motors have used a rigid bearing support system that require an electronic
control for motion transferring between the constant unidirectional rotation and oscillation, these

arrangements are fraught with disadvantages not the least on cost of construction and their
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limited life, as they are particularly subject to failure when used in corrosive environments and

they also tend to exhibit significant hysteresis characteristics due to metal to metal contact.

Further advantages and improvements may very well be made to the present invention without
deviating from its scope. Although the invention has been shown and described in what is
conceived to be the most practical and preferred embodiment, it is recognized that departures
may be made therefrom within the scope and spirit of the invention, which is not to be limited to
the details disclosed herein but is to be accorded the full scope of the claims so as to embrace any

and all equivalent devices and apparatus.

In any claims that follow and in the summary of the invention, except where the context requires
otherwise due to express language or necessary implication, the word “comprising” is used in the
sense of “including”, i.e. the features specified may be associated with further features in

various embodiments of the invention.
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CLAIMS

A drive arrangement characterised by:

a drive shaft driven at constant uni-directional rotatable velocity;

an output shaft that is configured to be oscillatably rotatable; and

a mechanical means of converting said uni-directional rotatable motion of the drive shaft

into oscillatable rotatation of said output shaft.

A drive arrangement as characterised in claim 1 further including a mechanical means of

altering the angle of oscillation of said output shaft.

A drive arrangement as characterised in claim 1 or claim 2 wherein said mechanical
means of converting motion includes a bearing unit journalled around said drive shaft and
rotatable therewith, and a first cam means that is rotatable with said drive shaft and

moveable along the drive shaft axis.

A drive arrangement as characterised in claim 3 wherein said bearing unit is moveable to
an eccentric position relative to said drive shaft by way of movement of said first cam

means along the drive shaft axis.

A drive arrangement as characterised in claim 4 wherein said first cam means is in the
form of at least one cam plate including a slot with which said bearing unit is engaged
such that movement of said cam plate along said drive shaft causes the bearing unit to

move radially outwardly from said shaft and hence become eccentric.

A drive arrangement as characterised in claim 4 or claim 5 wherein said mechanical
means of converting the linear motion of the eccentric bearing unit into oscillatory
motion of the output shaft includes a body associated with the eccentric bearing unit, said

body made to move in a linear back and forth motion.

A drive arrangement as characterised in claim 6 wherein said body includes a pivotable
extension to which said output shaft is fixed such that the output shaft extends along a
stable axis that is spaced apart from the pivot axis of the extension, the linear motion of

the body thus providing for the oscillatory motion of the output shaft.
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A drive arrangement as characterised in any one of claims 5-7 wherein said mechanical
means of converting motion includes a second cam means adapted to counterbalance the

effect of the eccentric bearing unit.

A drive arrangement as characterised in claim 8 wherein said second cam means is in the
form of at least one second cam plate adapted to also rotate and journal around said drive
shaft and be engageable with said first cam slots such that the second cam plate is

moveable to an eccentric position in an opposite direction to said bearing unit.

A drive arrangement as characterised in claim 8 or claim 9 wherein said mechanical
means of converting motion further includes a rotatable worm arrangement disposed in a
substantially parallel relationship with said drive shaft and whereby said first cam means
is moveable in opposite directions along the drive shaft axis by way of clockwise or

anticlockwise rotation of a rotatable worm associated therewith.

A drive arrangement adapted to oscillatory rotate a drivable shaft for an application such
as a pump and/or compressor, said arrangement including:

a main housing block containing;

a motor driven shaft;

a motion transferring coupling unit adapted to engage the motor driven shaft and an
output oscillating drive shaft;

said coupling unit including a threaded bore and a threaded worm, said threaded worm
adapted to vertically displace up or down said threaded bore in conjunction with the
coupling unit along a length of said motor driven shaft;

said coupling unit further including a coupling bearing unit of radial dimensions
comparable to rest upon said motor driven shaft and having opposing coupling bearing
unit plate along an inner rim or shoulder of said coupling bearing unit;

motor driven shaft cam plate positioned about said motor driven shaft adapted to be
moveable along a length of said motor driven shaft by coupling unit plates that are
located on the inner rim or shoulder of said bearing unit contained within the coupling
unit;

wherein said motor driven shaft cam plates include angled slots that engage an
orthogonal moving guide plate and a balance cam plate;

a bearing unit arrangement that consists of two bearing units that are positioned on either

side of the coupling unit and are adapted to provide bearing load support and rotatability



10

15

20

WO 2011/103623 PCT/AU2011/000193

13
to the motor driven shaft;

wherein one of the bearing units of the bearing arrangement resting upon the motor
driven shaft is in relative movement with the balanced cam plate such that any vertical
movement of the bearing unit along the length of the motor driven shaft will be in
vertical opposite linear direction to the balance cam plate in order to maintain equal mass
and balance for the drive arrangement;

such that when the threaded worm is rotated in a clockwise or anti- clockwise direction it
is able to extend or reduce the degree of oscillation of the motion transfer between the
motor driven shafts and the output oscillatable drive shaft such that when the worm
thread rotates this enables the bearing within the coupling unit which has the coupling
bearing unit plates engaged then to move the motor driven shaft cam plates along the axis
of the motor driven shaft such that the motor driven shaft cam plates due to their angled
slots which engage with the lateral moving guide plates and the balanced cam plate
results in one of the bearing units of the bearing arrangement positioned about the
coupling unit on the motor driven shaft which provides the bearing unit to become
eccentric to the main axis of the motor driven shaft wherein once the bearing unit
becomes eccentric, the eccentric arrangement is then able to provide for linear movement
of a body member wherein said body member is adapted to engage a hinging point upon

the drivable oscillatable output shaft.
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