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(54) Method of controlling a working machine

(57) A method is described of operating a working
machine (10) which includes a body (11), a ground en-
gaging structure (13), and a working arm (14) carrying a
working implement (19), and an operator control (30a)
for operating hydraulic actuators (20-23, 24, 28) for ef-
fecting operating functions of the machine (10), the op-
erator control (30a) mounting an additional control (32)
which is controllable to operate at least one selected ac-
tuator for effecting a selected operating function, the ad-
ditional control (32) providing inputs to a control device
(31) which responds proportionally to operate the select-
ed actuator, the method including controlling the addi-
tional control (32) to operate the selected actuator, and
with the additional control (32) being controlled to provide
an input to the control device (31) to achieve a desired
operation of the actuator, activating a memory mode
whereby the control device (31) memorises the input and
continues to operate the selected actuator in accordance
with the memorised input.
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Description

[0001] This invention relates to a method of operating
a working machine of the kind having a body, a ground
engaging structure, and a working arm carrying a working
implement.
[0002] It is known for operating functions such as the
movement of a working arm of a working machine to be
effected by hydraulic actuators which may be linearly act-
ing actuators such as hydraulic rams, or rotationally act-
ing actuators such as hydraulic motors, which are con-
trolled by an operator using controls, usually from within
a cab located in or on the body of the machine. It is also
known for the operator controls to include proportional
controls, so that a hydraulic actuator is operated to effect
an operating function in correspondence with the direc-
tion and the magnitude of a control input to its operator
control.
[0003] For example a working implement such as a
boring tool may be carried by the working arm, and its
operation i.e. speed of rotation of a boring bit, may be
proportionally controlled by operating a rotational actua-
tor of the tool in proportion to the direction and extent of
movement of an operator control. When carrying out such
a task, it can be advantageous for the rotational speed
of the boring bit to be maintained at a certain level, but
it can be difficult for an operator to control the boring tool
rotational actuator for a sustained period to maintain the
desired boring bit rotational speed, and/or the task may
be interrupted, making it difficult for the operator to re-
achieve the desired boring bit rotational speed.
[0004] According to one aspect of the present inven-
tion, we provide a method of operating a working machine
according to claim 1.
[0005] Thus a machine operator can use the memo-
rised input to control the selected operating function rath-
er than having to control the additional control to maintain
an optimum input for the duration of the task.
[0006] Thus whereas when the selected actuator is op-
erated by controlling the additional control, the selected
actuated is proportionally controlled, e.g. greater or less-
er additional control movement results in proportionally
greater or lesser flow of hydraulic fluid to the selected
actuator, when the memory mode is activated, the control
device ensures that a constant flow of hydraulic fluid is
provided to the selected actuator to maintain the desired
actuator operation.
[0007] Preferably the control device continues to op-
erate the selected actuator in accordance with the mem-
orised input until the memory mode is deactivated or until
the memory mode is activated to memorise an alternative
input from the additional control. Manual operator control
of the selected actuator using the additional control, for
effecting the selected operating function may be re-
sumed, by deactivating the memory mode.
[0008] In the event that a task requiring the selected
operating function is interrupted, desirably it is possible
to recall the memorised input and for the selected oper-

ating function to be performed in accordance with the
memorised input, in order that the additional control does
not have to be controlled again to regain the desired set-
ting.
[0009] Thus the method of the invention may include
reactivating the memory mode, such that the memorised
input to the control device is recalled and the desired
operation of the selected actuator corresponding to the
memorised input is performed.
[0010] To activate the memory mode, and so that the
control device memorises the current input from the ad-
ditional control, a memory control may be operated for a
period which is greater than or equal to a predetermined
period. The memory control may be operated for less
than the predetermined period to activate the memory
mode by recalling the last memorised input.
[0011] Particularly but not exclusively In the case of a
selected operating function which a machine operator
may require repeatedly to perform in different locations
for example, such as for examples only the operation of
a boring tool or forward drive of the machine to give an-
other example of an operating function which may be
selected for control by the additional control, the memo-
rised input may remain memorised by the control device
even when an engine of the working machine which pro-
vides power for the machine functions, is deactivated.
[0012] The additional control may be capable of con-
trolling only one selected operating function such as the
operation of a working implement such as a boring tool,
or may be capable of controlling a plurality of alternative
operating functions, including by way of further examples
only, forward drive of the machine, or the movement of
one part of the working arm relative to another for a par-
ticular purpose such as grading. Thus the method may
include selecting the operating function to be controlled
by the additional control by actuating a selector switch
to transfer control of the selected operating function to
the additional control.
[0013] According to a second aspect of the invention
we provide a control system for a working machine ac-
cording to claim 7.
[0014] The invention has particularly but not exclusive-
ly been developed where the operator control which
mounts the additional control, is a joystick which is move-
able to operate other hydraulic actuators to effect other
operating functions of the machine, joystick movements
providing inputs to the control device which responds by
operating one or more of the respective other actuators.
However the invention may be applied where the oper-
ator control is for example, a control lever which is me-
chanically connected to a valve block to control operating
functions e.g. by moving spools of the valve block.
[0015] In each case though, the additional control may
be a thumbwheel potentiometer which is mounted by the
operator control so as to be controllable e.g. by an oper-
ator’s thumb.
[0016] The control system may include a selector
switch for transferring control of the selected operating
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function to the additional control, and in an embodiment
in which there is a second operator control for operating
hydraulic actuators for effecting operating functions of
the machine, the selector switch may be mounted on the
second operator control. However, if such a selector
switch is capable of selecting between a plurality of al-
ternative operating functions to be controlled by the ad-
ditional control, and transferring control of a selected one
of the plurality of operating functions to the additional
control, the selector switch may more conveniently be
provided elsewhere, for example only, on a dashboard
or other control panel of the working machine.
[0017] Where the selector switch is provided on a sec-
ond operator control, and the operator control mounting
the additional control is a joystick, the second operator
control may be a second joystick which is moveable to
operate hydraulic actuators to effect operating functions
of the machine, second joystick movements providing
inputs to the control device which responds by operating
one or more of the respective other actuators.
[0018] Preferably the memory mode is activated using
a memory control. The memory control may be a member
located on the or one of the operator controls which, when
operated e.g. pressed, activates the memory mode. Pref-
erably the memory control is provided on the second op-
erator control.
[0019] When the memory control is operated for a pe-
riod greater than or equal to a predetermined period, the
memory mode may be activated with the control device
to memorise the current input from the additional control,
whereas when the memory control is operated for a pe-
riod less than the predetermined period, the memory
mode may be activated with the control device recalling
the last memorised input.
[0020] According to a third aspect of the present in-
vention we provide a working machine according to claim
14.
[0021] Embodiments of the invention will now be de-
scribed with reference to the accompanying drawings, in
which:

FIGURE 1 is an illustrative side view of a working
machine in accordance with the third aspect of the
invention;
FIGURE 2 is an illustrative front view of a working
machine operator’s seat having first and second op-
erator controls mounted thereon,
FIGURE 3 is a perspective illustrative view of a first
operator control for a control system in accordance
with the second aspect of the invention; and
FIGURE 4 is a perspective illustrative view of a sec-
ond operator control of the control system.

[0022] Referring to the drawings, there is shown a
working machine 10 which in the example to be described
with reference to the drawings is an excavating machine
which includes a body 11 and a ground engaging struc-
ture 12, which in this example includes a pair of tracks

13, driven by respective hydraulically powered track mo-
tors one of which is indicated illustratively by the refer-
ence M1, through respective track drive sprockets. In this
example, the body 11 is rotatable about a generally up-
right slew axis D relative to the ground engaging structure
12 by a hydraulic actuator which is a hydraulic motor, the
general location for which is identified at 24.
[0023] It will be apparent from the description below
that the invention may be applied to other than an exca-
vator, e.g. a loading machine, and that such other kind
of working machine may have an alternative ground en-
gaging structure e.g. having ground engaging wheels
rather than tracks.
[0024] A working machine 10 with which the invention
is concerned does however have a working arm 14, for
excavating and/or loading. In the example illustrated, the
working arm 14 is an excavating arm 14 which includes
a boom part 16 from which depends a dipper arm 18. A
working implement 19, which in this example is a boring
tool, is carried by the dipper arm 18.
[0025] The working arm 14 is mounted on a mounting
assembly 15 for swinging rotation relative to the body 11,
about a substantially upright axis A, and for up and down
movement about a first generally horizontal axis B rela-
tive to the body 11. The rotational movement of the arm
14 about the upright axis A is effected by a first hydraulic
actuator 20 (only partly seen in figure 1) which acts be-
tween the body 11 and the mounting assembly 15, and
arm 14 movement about the first generally horizontal axis
B is effected by a second hydraulic actuator 21, which
acts between the mounting assembly 15 and the boom
part 16. A third hydraulic actuator 22 is provided for mov-
ing the dipper arm 18 with respect to the boom part 16
about a further substantially horizontal axis C.
[0026] The second and third hydraulic actuators 21
and 22 act linearly to enable the working implement 19
to be raised, lowered and moved closer to or further from
the machine body 11 as required. A fourth hydraulic ac-
tuator 23 enables the working implement 19 to be rotated
about another axis E relative to the dipper arm 18, and
yet another hydraulic actuator, i.e. a hydraulic motor in-
dicated at 28, is operative to rotate a boring tool bit 27 to
effect the working operation of boring.
[0027] The first, second, third and fourth hydraulic ac-
tuators 20-23, and the motors 24 and 28 for driving the
ground engaging structure 12 and the boring tool 19, and
the track motors M1, are controlled by an operator from
within a cab structure 25 of the machine 10. The cab
structure includes a seat 26 which has arm-mounted op-
erator joystick controls 30.
[0028] In the present example, the working machine
10 is provided with at least first, second and third operator
controls which provide inputs to a control device 31 which
may be provided anywhere practical on the machine 10,
the control device 31 responding to the inputs to operate
the various functions of the machine. In the present ex-
ample, the first operator control is a joystick 30a mounted
on the operator’s right hand side of the seat 26, and the
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second operator control is a joystick 30b, mounted on
the operator’s left hand side of the seat 26. The third
operator control in this example is a foot pedal 33. It will
be apparent that the operator controls do not necessarily
have to be provided in this particular arrangement, for
example the joysticks 30a, 30b could instead be floor
mounted levers.
[0029] The joysticks 30a, 30b are servo controls which
when activated, provide hydraulic or electric servo input
signals to the control device 31 which may be a control
valve assembly or an electronic control unit, to operate
respective hydraulic actuators. Typically the first 30a and
second 30b joystick operator controls would be controlled
to operate selected operating functions of the machine
10. Particular operating functions to be controlled may
be changeable so the joysticks may in one operating
mode be used to operate the track motors M1 to effect
forward or reverse drive of the machine 10, or in another
operating mode the joystick controls 30a, 30b may be
used to operate the linear first, second, third and fourth
actuators 21-23 to operate working arm 14 functions, as
required.
[0030] As shown in Figure 3, the first, right hand, joy-
stick operator control 30a provides a mounting for an
additional control 32 which in this example is a thum-
bwheel. The first joystick operator control 30a also has
an indicator light 34, and a horn control button 36. As
shown in Figure 4, the second, left hand, operator control
joystick 30b is provided with a function selection switch,
which in this example is a rocker switch 38, having first
and second positions for selecting alternative operating
functions for the additional, thumbwheel, control 32 to
control.
[0031] The rocker switch 38 also has a third position
which is a control selector for transferring control of the
operating functions otherwise selectable by the selector
switch 38, between the additional, thumbwheel, control
32 and the third operator control, i.e. the foot pedal 33.
Thus in this example the selector switch 38 is a three
position rocker switch, but other kinds of selector switch
38 which enable an operating function to be controlled
by the additional control 32 to be selected, may be uti-
lised. For example, particularly but not exclusively where
there are a larger number of alternative operating func-
tions from which selection may be made for transferring
control to the additional control 32, a rotational or other
kind of selector switch, or even an electronic display
menu style selector switch may be utilised. Further the
selector switch 38 need not be provided on the second
operator control joystick 30b, but this could be dashboard
or other control panel mounted as required.
[0032] In the example, the second left hand operator
control joystick 30b is further provided with a function
selector 40 and a memory control, namely a trigger button
42.
[0033] In the present example, the additional, thum-
bwheel, control 32 is a thumbwheel potentiometer. An
operator can rotate the thumbwheel 32 to the left or the

right from a centre position, with respect to the joystick
30a. When the operator releases the thumbwheel 32, it
is returned by a spring to its neutral centre position.
[0034] In the present example, the additional control
32 can be used alternatively to signal the control device
31 to control a first selected operating function, namely
the rotation of the boring tool bit 27 effected by the hy-
draulic motor 28, and a second selected operating func-
tion namely the swinging rotation of the working arm 14
about upright axis A with respect to the machine body
25. The additional, thumbwheel, control 32 is only able
to control one selected operating function at any one time.
The operator selects whether the additional, thum-
bwheel, control 32 is used to control the first or second
selected operating function, by means of the selector
switch 38 on the second operator control joystick 30b.
[0035] Selecting the first position of the rocker switch
38 transfers control of the first selected operating func-
tion, that is the control of the hydraulic motor 28 of the
boring tool 19, to the additional, thumbwheel, control 32.
Selecting the second position of the rocker switch 38
transfers control of the second selected operating func-
tion, that is the swinging rotation of the working arm 14
with respect to the body 25, about axis generally upright
axis A, to the additional, thumbwheel control 32.
[0036] Selecting the third position of the selector switch
38 transfers control of the selected operating functions
to the foot pedal 33, the operator selecting whether the
foot pedal 33 is required to control the first or the second
selected operating function, by pressing the function se-
lector button 40. The function selector button 40 is a tog-
gle button of known type.
[0037] The indicator light 34 on the first operator con-
trol joystick 30a indicates whether the selected operating
function is being controlled by the additional, thum-
bwheel, control 32 or by the foot pedal 33.
[0038] The additional, thumbwheel, control 32, like the
joysticks 30a, 30b in this example, provides inputs to the
control device 31 which responds by operating respec-
tively, the hydraulic motor 28 of the boring tool 19 when
the first selected operating function is controlled by the
additional control 32, or the first actuator 20 when the
second selected operating function is controlled by the
additional control 32 , all depending proportionally upon
the direction and extent of rotation of the thumbwheel 32.
[0039] When the rocker selector switch 38 is in the first
or second position, such that the additional, thumbwheel,
control 32 is controlling a selected operating function, the
operator may activate a memory mode.
[0040] The memory mode enables an input from the
additional, thumbwheel, control 32 which results in a de-
sired operation e.g. hydraulic motor 28 rotational speed,
to be memorised by the control device 31. The memory
control 42 on the second operator control joystick 30b in
this example, is a button which, when depressed for a
period which is greater than or equal to a predetermined
period, causes the control device 31 to memorise the
input currently being received from the additional, thum-
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bwheel, control 32. In this example, when the memory
control button 42 is operated to activate the memory
mode, the indicator light 34 on the first operator control
joystick 30a flashes until the predetermined period has
elapsed.
[0041] Once an input has been memorised, the hy-
draulic actuator effecting the selected operating function,
is controlled by the control device 31 in memory mode in
accordance with that memorised input, until the memory
mode is deactivated, or until the memory control button
42 is pressed to activate the memory mode to memorise
a new input in the control device. The memory control
button 42 is a toggle button which, if pressed for a period
which is shorter than the predetermined period either,
when the memory mode is activated, de-activates the
memory mode, or where the memory mode is deactivat-
ed, activates the memory mode but recalling the last
memorised input.
[0042] When the memory mode is activated, the con-
trol device 31 controls the flow of hydraulic fluid to the
respective selected actuator to effect the respective se-
lected operating function, by maintaining a constant flow
of hydraulic fluid to the actuator, regardless of the oper-
ation or otherwise of the additional, thumbwheel, control
32. Such constant hydraulic fluid flow is maintained at
the selected magnitude and/or in the selected direction
until the memory mode is deactivated, or until a new input
from the additional thumbwheel, control 32 is memorised
by pressing the control button 42 for at least the prede-
termined period.
[0043] The control device 31 retains the memorised
input when the memory control button 42 is pressed to
deactivate the memory mode, even when an engine 41
of the working machine 10 which provides power for the
various machine functions, has been deactivated, so that
if the task is interrupted, the operator can recall the mem-
orised input and continue the task without having to adjust
the additional, thumbwheel, control 32 again to find the
optimum setting.
[0044] Although the invention has been described in
terms of an excavating machine 10 with a two part work-
ing arm 14, the invention may be applied to other kinds
of working machines having one or more than two part,
or telescopic, working arms for examples only.
[0045] The selected operating function the control of
which is transferred to and effected by the additional,
thumbwheel or other kind of control 32 could be any of
the operating functions of the working machine 10 where
it is desirable to be able to memorise an input from the
additional control 32 either for immediate or future use.
Examples of alternative operating functions which may
be selected include the forward drive of the machine ef-
fected by the hydraulically driven track motors M1 where
such are provided, in order to achieve a constant driving
speed, or the movement of the dipper arm 18 relative to
the boom part 16 which may be effected by the second
actuator 22, e.g. during a grading task, when a consistent
speed of movement of a levelling tool e.g. a bucket may

be desirable.
[0046] It is envisaged that a suitable selector switch
38, e.g. provided by selectable menu items on a display
screen, may enable any one of a large number of different
machine operating functions to be selected for control by
the additional control 32, with any input from the addi-
tional control 32 which results in a desired operating func-
tion being effected, being memorisable by the control de-
vice 31 upon operating the memory control 42, for imme-
diate and/or future use. If desired, one or a plurality of
different inputs for each selectable operating function
may be memorised by the control device 31, e.g. so that
different machine operators may store preferred settings.
[0047] If desired, instead of the memory control 42 be-
ing a button on the second operator control 30a, this may
be provided elsewhere, e.g. on a dashboard or other con-
trol panel, or even by e.g. pushing the additional control
32 which is otherwise rotatable to vary the input to the
control device 31.
[0048] The control device 31 which receives inputs
from the various operator controls, including the addition-
al control 32, the function selector 40 and the memory
control 42 etc. may be an electronic control device, or an
electro-hydraulic control device, which may include one
or a plurality of operationally interconnected units. The
control device 31 may be operative to control the various
hydraulic actuators by operating spools of one or more
valve blocks as is well known in the art. Where the first
and second operator controls 30a, 30b are not servo con-
trols such as joysticks but, usually floor mounted, control
levers mechanically connected directly to a valve block,
the control device 31 would be operable to effect control
of a selected operating function in response to controlled
operation of the additional control 32 only.
[0049] The features disclosed in the foregoing descrip-
tion, or the following claims, or the accompanying draw-
ings, expressed in their specific forms or in terms of a
means for performing the disclosed function, or a method
or process for attaining the disclosed result, as appropri-
ate, may, separately, or in any combination of such fea-
tures, be utilised for realising the invention in diverse
forms thereof.

Claims

1. A method of operating a working machine (10) which
includes a body (11), a ground engaging structure
(13), and a working arm (14) carrying a working im-
plement (19), and an operator control (30a) for op-
erating hydraulic actuators (20-23, 24, 28) for effect-
ing operating functions of the machine (10), the op-
erator control (30a) mounting an additional control
(32) which is controllable to operate at least one se-
lected actuator for effecting a selected operating
function, the additional control (32) providing inputs
to a control device (31) which responds proportion-
ally to operate the selected actuator, the method in-
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cluding controlling the additional control (32) to op-
erate the selected actuator, and with the additional
control (32) being controlled to provide an input to
the control device (31) to achieve a desired operation
of the actuator, activating a memory mode whereby
the control device (31) memorises the input and con-
tinues to operate the selected actuator in accordance
with the memorised input wherein when the memory
mode is activated, a constant flow of hydraulic fluid
is provided to the selected actuator.

2. A method according to claim 1 or claim 2 charac-
terised in that the control device (31) continues to
operate the selected actuator in accordance with the
memorised input until the memory mode is deacti-
vated or until the memory mode is activated to mem-
orise an alternative input from the additional control
(32).

3. A method according to claim 1 or claim 2 charac-
terised in that manual operator control of the se-
lected actuator for effecting the selected operating
function is resumed by deactivating the memory
mode and the method includes reactivating the
memory mode, such that the memorised input to the
control device (31) is recalled and the desired oper-
ation of the selected actuator corresponding to the
memorised input is performed.

4. A method according to any one of the preceding
claims characterised in that when the memory
mode is activated, the control device (31) memorises
the current input from the additional control (32)
when a memory control (42) is operated for a period
which is greater than or equal to a predetermined
period, and recalls the last memorised input when
the memory control (42) is operated for less than the
predetermined period.

5. A method according to any one of the preceding
claims characterised in that the machine (10) in-
cludes an engine (41) for providing power for the
actuators (20-23, 24, 28) for effecting the operating
functions, and the memorised input remains memo-
rised by the control device (31) when the engine (41)
of the working machine (10) is deactivated.

6. A method according to any one of the preceding
claims characterised in that the method includes
actuating a selector switch (38) to transfer control of
the selected operating function to the additional con-
trol (32).

7. A control system for a working machine (10) which
includes a body (11), a ground engaging structure
(13), and a working arm (14) carrying a working im-
plement (19), the control system including an oper-
ator control (30a) for operating hydraulic actuators

(20-23, 24, 28) for effecting operating functions of
the machine (10), the operator control (30a) mount-
ing an additional control (32) which is controllable to
operate at least one selected actuator for effecting
a selected operating function, the additional control
(32) providing inputs to a control device (31) which
responds proportionally to operate the selected ac-
tuator, the control device (31) including a memory
for memorising an input from the additional control
(32) which achieves a desired operation of the actu-
ator, so that upon a memory mode being activated,
the control device (31) memorises the input and con-
tinues to operate the selected actuator in accordance
with the memorised input.

8. A control system according to claim 7 characterised
in that the operator control (30a) is a joystick which
is moveable to operate other hydraulic actuators to
effect other operating functions of the machine (10),
joystick (30a) movements providing inputs to the
control device (31) which responds by operating one
or more of the respective other actuators.

9. A control system according to claim 7 or claim 8 char-
acterised in that the additional control (32) is a
thumbwheel potentiometer.

10. A control system according to any one of claims 7
to 9 characterised in that a selector switch (38) is
provided for transferring control of the selected op-
erating function to the additional control (32).

11. A control system according to claim 10 character-
ised in that the system includes a second operator
control (30b) for operating hydraulic actuators for ef-
fecting operating functions of the machine (10), the
selector switch (38) being mounted on the second
operator control (30b).

12. A control system according to any one of claims 7
to 11 characterised in that the system includes a
memory control (42) for activating the memory mode,
the memory control (42) being a member located on
the or one of the operator controls (30a, 30b) which,
when operated, activates the memory mode.

13. A control system according to claim 12 character-
ised in that when the memory control (42) is oper-
ated or a period greater than or equal to a predeter-
mined period, the memory mode is activated with
the control device (31) to memorise the current input
from the additional control (32), and when the mem-
ory control (42) is operated for a period less than the
predetermined period, the memory mode is activat-
ed with the control device (31) recalling the last mem-
orised input.

14. A working machine (10) having a control system ac-
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cording to any one of claims 7 to 13.
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