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(57) ABSTRACT 

A method of operating a hydraulic system of a loader arm 
carrying a Working implement, the system having a ride 
improvement system and a selection valve connected to ?rst 
and second chambers of a ram Which operates the loader 
arm. A check valve assembly is provided, With the check 
valve assembly being responsive to pressure changes in the 
second chamber. The check valve assembly, When closed, 
prevents ?uid from passing between the ?rst chamber to the 
selection valve. Means are provided communicating the 
?uid pressure in the second chamber to the check valve, With 
the means responsive to pressure changes in the second 
chamber to open the check valve. The selection valve is 
operable to raise the loader arm With the system arranged to 
permit passage of ?uid between the ?rst chamber and the 
accumulator While permitting ?uid to pass from the second 
chamber to a low pressure region. 
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METHOD OF OPERATING A HYDRAULIC 
SYSTEM FOR A LOADER MACHINE 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a method of operating a 
hydraulic system for a loading machine, such as a Wheeled 
loader having a loader arm assembly Which carries a Work 
ing implement and in Which the loader arm assembly is 
connected to the body and Which is movable betWeen raised 
and loWered positions by means of a hydraulic ram. 

[0002] It is knoWn to improve the ride of a Wheeled loader 
by connecting an hydraulic accumulator into the hydraulic 
hose Which feeds hydraulic ?uid into said ram means to raise 
the loader arm assembly. As a result When the Wheeled 
loader is travelling across a site, or When travelling along a 
road, the loader arm assembly is suspended in spring manner 
by the accumulator and so the Wheeled loader is able to 
travel With less pitch and bounce than Would otherWise have 
been the case. 

[0003] HoWever, such a ride improvement system has not 
been provided hitherto in a loader vehicle including a loader 
arm assembly connected at, or adjacent to, the rear end of the 
assembly to the body at, or adjacent to, the rear end of the 
body so that the loader arm assembly extends forWardly 
Whereby, in a loWered position of the arm assembly, the 
Working implement is disposed in front of the body, Where 
such a vehicle is provided With a hose burst check valve. 

SUMMARY 

[0004] According to at least one disclosed example of the 
present invention, We provide a method of operating a 
hydraulic system of a loader machine, the loader machine 
having a loader arm assembly connected to a body so that in 
a loWered position of the loader arm assembly, a Working 
implement carried at an outer end of the loader arm assem 
bly is disposed in front of the body, and Which loader arm 
assembly is movable betWeen raised and loWered positions 
by means of a hydraulic ram of the hydraulic system, the 
hydraulic system further including a ride improvement sys 
tem including a hydraulic accumulator Which is connected to 
the hydraulic ram, and a selection valve connected to each 
of a ?rst and second chamber of the hydraulic ram, and a 
check valve assembly connected betWeen the ?rst chamber 
and the selection valve such that the check valve, When in a 
closed condition, prevents ?uid under pressure passing from 
the ?rst chamber to the selection valve, and the check valve 
assembly having hydraulic ?uid responsive means respon 
sive to hydraulic ?uid pressure in the second chamber to 
move the check valve assembly to an open condition, and 
there being means to connect the hydraulic ?uid pressure in 
the second chamber to the check valve assembly, the method 
including operating the selection valve to raise the loader 
arm assembly by feeding ?uid under pressure to one cham 
ber of the ram and to receive ?uid at a loWer pressure from 
the second chamber of the ram, or to loWer the loader arm 
assembly by feeding ?uid under pressure to the second 
chamber of the ram and to receive ?uid at a loWer pressure 
from the ?rst chamber of the ram, and Wherein the method 
includes operating the selection valve to raise or loWer the 
loader arm assembly, and When the selection valve means is 
operated to raise the loader arm assembly, permitting the 
passage of hydraulic ?uid betWeen the ?rst chamber of the 
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hydraulic ram and the accumulator, and Whilst permitting 
the passage of hydraulic ?uid from the second chamber to a 
loW pressure region. 

[0005] Desirably, When the selection valve is operated to 
loWer the loader arm assembly, the passage of hydraulic 
?uid from the second chamber to the loW pressure region is 
prevented, and thus su?icient hydraulic pressure Will be 
provided to the hydraulic pressure sensing means to open the 
check valve assembly and to permit ?uid to pass from the 
?rst chamber of the ram, back to the selection valve. 

[0006] If desired, the method may include moving a ?rst 
control valve Which is connected betWeen the ?rst chamber 
of the hydraulic ram and the hydraulic accumulator, betWeen 
a ?rst position in Which the passage of hydraulic ?uid 
betWeen the ?rst chamber of the hydraulic ram and the 
accumulator is permitted and a second position in Which 
passage of hydraulic ?uid to the accumulator is prevented. 
HoWever in another arrangement, such a ?rst control valve 
need not be provided, so that the ride improvement system 
is potentially permanently in an active condition. 

[0007] The method includes moving a control valve Which 
is connected betWeen the second chamber and the loW 
pressure region betWeen a ?rst position in Which passage of 
hydraulic ?uid therethrough to the loW pressure region is 
permitted, in Which condition the loader arm assembly may 
be raised, and a second position in Which the ?oW of 
hydraulic ?uid to the loW pressure region is prevented, so 
that the loader arm assembly may be loWered. 

[0008] Although the step of moving the control valve 
Which is connected betWeen the second chamber and the loW 
pressure region betWeen its ?rst and second positions may 
be carried out purely manually, in a preferred arrangement 
the selection valve is provided With a sWitch to sense When 
the selection valve is operated to loWer the loader arm 
assembly, and Wherein the method includes sensing opera 
tion of the selection valve to loWer the loader arm assembly, 
and moving at least the second control valve to the second 
position in response. Thus, in accordance With the disclosed 
example, the method step of moving the control valve to 
permit loWering of the loader arm assembly may be 
achieved automatically. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Embodiments of the invention Will noW be 
described With reference to the accompanying draWings 
Wherein: 

[0010] FIG. 1 is a side vieW of a vehicle according to the 
invention, 
[0011] FIG. 2 is a diagrammatic circuit diagram shoWing 
the ?oW of hydraulic: ?uid and valve positions in normal 
operation of the vehicle during lifting of the arm, 

[0012] FIG. 3 is a vieW similar to that of FIG. 2 but 
shoWing normal operation during loWering of the arm, 

[0013] FIG. 4 is a vieW similar to that of FIG. 2 but 
shoWing a travel position of the vehicle With the ride 
improvement means engaged, 

[0014] FIG. 5 is a vieW similar to that of FIG. 4 but 
shoWing a boom lift position and ride improvement means 
engaged. 
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[0015] FIG. 6 is a vieW similar to that of FIG. 4 but 
showing ?oW of ?uid in a boom lower position With the ride 
improvement means engaged; 

[0016] FIG. 7 is a diagrammatic circuit diagram of a 
second embodiment of the invention. 

DETAILED DESCRIPTION 

[0017] Referring to the draWings, a Wheeled loader vehicle 
includes a body 10 supported, in conventional manner, on 
tWo pairs of front and rear Wheels 11, 12 each of Which is 
steerable and each of Which is driven by a suitable trans 
mission and differential means from an engine Which may be 
disposed as desired on the vehicle. The body 10 has a rear 
end 13 and a front end 14. A loader arm assembly 16, at a 
position adjacent its rear end, is pivotally mounted to the 
body 10 adjacent the rear end 13 of the body, about an axis 
15. The loader arm assembly 16 in the present example, is 
a tWo part boom having an outer part 16a, Within Which is 
telescoped an inner part 16b and Which parts are slidable 
relative to each other by hydraulic ram means so as to 
provide an extendible loader arm assembly. If desired the 
vehicle may have a tWo or more part boom or an un 

extendible single part boom. 

[0018] At the front end of the boom assembly 16 is a 
doWnWardly extending nose part 17 by Which a Working 
implement 18 is releasably carried in conventional manner. 
If desired, the Working implement 18 may be a pair of lifting 
tines as shoWn or may be a bucket or any other suitable 
Working implement. 
[0019] The loader arm assembly may be connected to the 
body at or adjacent the rear thereof, by any suitable pivot 
means disposed at or adjacent the rear of the loader arm 
assembly. 
[0020] The loader arm assembly 16 is pivotable about the 
axis 15 betWeen raised and loWered positions. In the loWered 
position Working implement 18 is disposed in front of the 
vehicle front end 14. The loader arm assembly 16 is movable 
betWeen said raised and loWered positions by a ram assem 
bly 20, Which in the present example includes a single ram. 
The ram assembly 20, in conventional manner, includes a 
cylinder part 21 and a piston rod 22. The piston rod 22 is 
connected at one end to a bracket 23 depending doWnWardly 
from the underside of the part 1611 of the loWered arm 
assembly by means of a pivot pin 24a Whilst the cylinder 21 
is connected, at its loWer end, by a pivot pin 24b to a part of 
the body 10. Obviously extension and retraction of the 
piston rod 22 from the cylinder 21 causes pivotal raising and 
loWering of the arm assembly 16. 

[0021] Within the cylinder 21 is a ?rst chamber 25, on one 
side of the piston 27, Which is of cylindrical con?guration 
and a second chamber 26 on the opposite side of the piston 
27, see FIGS. 2 to 5, to the ?rst chamber 25 and Which is of 
annular con?guration in cross section. Mounted on the 
cylinder 21 is a conventional accumulator means 30 made 
of, in the present example, steel and connected by a pipe 31 
to a ?rst control valve 32. A second control valve 33 is 
connected by a line 34 including ?exible hoses and/or rigid 
pipes to an hydraulic reservoir or other loW pressure area 35. 

[0022] Each control valve 32, 33 is an electrically oper 
ated solenoid valve and Which is movable betWeen a ?rst or 
“at rest” position in Which passage of ?uid is prevented in 
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one direction of the valve 32 and in both directions in the 
valve 33 and a second position in Which passage of ?uid is 
permitted. Both control valves 32, 33 are normally spring 
biased by a spring means 36 to the position in Which ?oW of 
?uid is prevented as illustrated in FIG. 2 and FIG. 3. 

[0023] A line 38, including a rigid pipe 38a and a ?exible 
line 38b, connects the ?rst chamber 25 of the ram 20 to a ?rst 
port 40a of a selection valve 40 via a hose burst check valve 
39. The ?rst control valve 32 is connected by a line 37, 
including a rigid pipe, to the line 38 betWeen ram chamber 
25 and the hose burst check valve 39. The hose burst check 
valve 39 is a pilot valve that is normally maintained closed 
in the direction to prevent ?oW of ?uid under pressure from 
the chamber 25 to the valve 40 but it may be opened by 
supply of pilot pressure on line 41, including a rigid pipe, 
from a line 42, including a rigid pipe 42a and ?exible hoses 
42b Which extends betWeen a second port 40b of the 
selection valve 40 and the chamber 26 of the ram 20. The 
line 42 is connected by a line 43 to the second control valve 
33. 

[0024] In use, as best shoWn in FIG. 2, during normal 
operation, When it is desired to lift the arm, ?uid under 
pressure is fed from the ?rst port 4011 of the selection valve 
40 along the line 38 through the one-Way check valve Within 
the hose burst check valve 39. As boom suspension has not 
been selected there is no electrical supply to valves 32 and 
33 and they remain in the normally closed position. As the 
telescopic boom 16 is raised, by the supply of ?uid to the 
chamber 25, ?uid under loWer pressure is fed from the 
chamber 26 along line 42 into a port 40b of the selection 
valve 40. The valve 33, of course, being, like the valve 32, 
maintained in the position shoWn in FIG. 2 to prevent ?oW 
of ?uid therethrough by virtue of no electrical supply being 
supplied to the solenoid thereof. 

[0025] Referring noW to FIG. 3, When it is desired to loWer 
the loader arm assembly the valve 40 is actuated to feed ?uid 
under pressure through port 40b along line 42 into the 
chamber 26 and thus ?uid under loWer pressure is fed from 
chamber 25 along line 38 through hose burst check valve 39 
Which is maintained in an open position by virtue of supply 
of pilot pressure on line 41 Which extends from line 42. 

[0026] Referring noW to FIG. 4, When it is desired to 
operate the ride improvement means i.e. boom suspension 
means the system is activated by operation of a suitable 
electric control so that electrical supply is provided to the 
valves 32, 33 to move them from the positions shoWn FIGS. 
2 and 3 to the positions shoWn in FIGS. 4 to 6 in Which 
passage of hydraulic ?uid is permitted. 

[0027] In this position ?uid can ?oW both to the accumu 
lator 30 and also to the reservoir 35 in accordance With the 
external forces imposed on the piston 27 to displace ?uid to 
or from chambers 25, 26. Such a condition is shoWn in FIG. 
4. As a result the loader arm is supported by the action of the 
accumulator on the hydraulic ?uid and it is, in effect, sprung. 

[0028] Referring noW to FIG. 5, When it is desired to raise 
the loader arm assembly Whilst the ride improvement means 
is engaged, the valve 40 is actuated to feed ?uid from port 
4011 under pressure along line 38 into the chamber 25 Whilst 
?uid from the chamber 26 passes along the line 42 back to 
the valve 40. At the same time the suspension of the arm 
assembly is suspended by the accumulator 30 as described 
hereinbefore in connection With the FIG. 4. 
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[0029] Referring noW to FIG. 6, When it is desired to lower 
the boom Whilst the ride improvement means is engaged, the 
actuation of the valve 40 to raise pressure at port 40b, by 
virtue of sWitch 44, has the effect of collapsing the electrical 
signal to valve 33 Which becomes closed and so alloWs 
pressure to be raised in line 42 Which feeds ?uid under 
pressure to chamber 26, Whilst ?uid in chamber 25 is fed via 
line 38 through the hose burst check valve 39 to the port 4011 
of the valve 40. The hose burst check valve 39 is maintained 
open by pilot pressure ?uid on line 41 Which extends from 
line 42. 

[0030] Whilst in this example the accumulator 30, valves 
32, 33 and check valve 39 are all disposed on the cylinder 
21, if desired one or more of these components may be 
positioned as desired and made of material as desired Where 
permitted by local regulations. 

[0031] Referring noW to FIG. 7 an alternative embodiment 
is illustrated. Similar parts to those shoWn in FIGS. 1 to 6 are 
indicated by the same reference numerals. 

[0032] In this example, the ?rst control valve indicated at 
32 in the hydraulic system of the previous ?gures, is 
removed, and the accumulator 30 is connected by the rigid 
pipe 37 to the line 38 at a point betWeen the hose burst check 
valve assembly 39 (or check valve assembly 39) and the ram 
assembly 20. 

[0033] The loader vehicle operates similarly to the loader 
vehicle described With reference to the previous ?gures, to 
provide both ride improvement and hose burst protection, by 
the provision of the host burst protection or check valve 
assembly 39. 

[0034] HoWever, it Will be appreciated that Without the 
presence of the ?rst control valve 32 Which is moveable as 
described above to a second position to prevent the ?oW of 
hydraulic ?uid to the accumulator 30, the ride improvement 
system Would be permanently “on” or active. 

[0035] In a ?rst active state, When the second control valve 
33 is in the “at rest” or ?rst position shoWn in FIG. 7, it Will 
be appreciated that it is possible to raise the loader arm 
assembly 16 by operating the selection valve 40, to develop 
pressure in the lines 38b and 38 connected to the ?rst 
chamber 25 of the ram assembly 20 With ?uid expelled from 
second chamber 26 passing along line 42 back to the 
selection valve 40, the hose burst protection valve assembly 
39 maintaining the condition shoWn in FIG. 7 to provide 
protection in the event of a hose burst in the line betWeen the 
hose burst protection valve 39 and the selection valve 40. 

[0036] Moreover in the ?rst active state, the loader arm 
assembly 16 may be loWered by operating the selection 
valve 40, to develop pressure in the line 42 to and in the 
second chamber 26 of the ram assembly 20. Pressure may be 
thus developed in the line 42 and second chamber 26 
because the second control valve 33 is in its ?rst position i.e. 
closed to prevent ?uid passing from the line 42 to the loW 
pressure region 35. Thus a pilot pressure is transmitted, 
along line 41, to the hose burst protection or check valve 
assembly 39 Which thus moves to the condition indicated in 
FIG. 3, so that ?uid expelled from the ?rst chamber 25 may 
pass through the hose burst protection or check valve 
assembly 39 back to and through the selection valve 40. 

[0037] In a second active state, Whilst the line 38 betWeen 
the hose burst protection or check valve assembly 39 and the 
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ram assembly 20 is connected to the accumulator 30 by 
virtue of the absence of the ?rst control valve 32, the second 
control valve 33 is moved to second position shoWn in FIG. 
4 When ?uid ?oW from the line 42 betWeen the second 
chamber 25 of the ram assembly 40 and the selection valve 
40, through the second control valve 33 to the loW pressure 
region 35, is permitted. In this state, although ride improve 
ment is provided as the accumulator 30 is still connected to 
the line 38 betWeen the host burst protection or check valve 
assembly 39, and the ?rst chamber 25 of the ram assembly 
20, and the loader arm may be lifted by applying pressure to 
lines 38b/38. HoWever, ?uid expelled from the second 
chamber 26 of the ram assembly 20 may pass to the loW 
pressure region 35 through the second control valve 33. 

[0038] It Will be appreciated that the primary role of the 
second control valve 33 When in its ?rst “at rest” position is 
to prevent the ?oW of pressurised ?uid from the line 42 
connected to the second chamber 26 of the ram assembly 20, 
to the loW pressure region 35, although the particular second 
control valve 33 shoWn in the draWings prevents ?uid ?oW 
in both directions through the valve 33. 

[0039] In the embodiment of FIG. 7 preferably the second 
control valve 33 is moved betWeen its ?rst and second 
positions, eg by the operation of a solenoid or other 
electrically operated actuator, under the control of a manu 
ally actuated sWitch, although preferably under the auto 
matic control of the sWitch 44 provided on the selector valve 
40, to sWitch the control valve 33 to its ?rst position so that 
?uid is prevented from passing to the loW pressure region 
35, Whenever it is desired to loWer the loader arm. Desirably 
in this embodiment, the second control valve 33 is “at rest” 
in its second position When ?uid ?oW through the control 
valve 33 is permitted and an electrical signal is supplied to 
the control valve 33 to move the control valve to its ?rst 
position to prevent ?uid ?oW at least to the loW pressure 
region 35, When the selector valve 40 is operated such as to 
loWer the loader arm. 

[0040] In each of the embodiments described, by virtue of 
either the one Way check valve Within the ?rst control valve 
32 (in the embodiments shoWn in FIGS. 1 to 6) or the direct 
connection betWeen the accumulator 30 and the line 38 
betWeen the hose burst protection or check valve assembly 
39 and the ?rst chamber 25 of the ram assembly 20, the 
pressure in the accumulator 30 can never exceed the pres 
sure in ?rst chamber 25. When the ?rst control valve 32 
Where provided, is in its second position as seen in FIGS. 4 
and 5, or permanently in the FIG. 7 embodiment, the 
accumulator 30 Will provide at least some ride improvement 
as the loader vehicle travels over the ground irrespective of 
the position of the second control valve 33, as movements of 
the loader arm at least doWnWardly Will be damped by the 
action of the accumulator 30. In each embodiment, When the 
second chamber 26 of the ram 20 is connected to the loW 
pressure region 35, When the second control valve 33 is in 
its second position, the ride improvement system Will be 
fully active. 

[0041] In each mode of operation described above, in the 
event of a host burst in the line 38b betWeen the host burst 
protection of check valve assembly 39 and the selection 
valve 40 When highly pressurised, e.g. during lifting, or in 
the hose betWeen Where the second control valve 33 and the 
line 42 to the selection valve 40 are connected When highly 
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pressurised, e.g. during lowering, the hose burst protection 
or check valve assembly 39 Will be closed or close, to 
prevent the escape of pressurised ?uid from the line 38a 
betWeen the ?rst chamber 25 and the hose burst protection 
or check valve assembly 39, so that the loader arm is 
prevented from collapsing and thus possible creating an 
unstable and possibly dangerous situation. 

[0042] Although the invention has been described in rela 
tion to a Wheeled loader vehicle, it Will be appreciated that 
the invention may be applied to any other mobile machine 
requiring a ride improvement system for a loader arm. For 
example the invention may be applied to a tracked or partly 
tacked machine or vehicle, or to a mobile crane. 

[0043] The features disclosed in the foregoing description, 
or the following claims, or the accompanying draWings, 
expressed in their speci?c forms or in terms of a means for 
performing the disclosed function, or a method or process 
for attaining the disclosed result, as appropriate, may, sepa 
rately, or in any combination of such features, be utilised for 
realising the invention in diverse forms thereof. 

1-6. (canceled) 
7. A hydraulic system for a Wheeled loader having a 

loader arm assembly Which is movable betWeen raised and 
loWered positions by means of a hydraulic actuator device, 
the system comprising: 

a selection valve having ?rst and second ports for direct 
ing hydraulic ?uid to a cylinder, the cylinder having 
?rst and second chambers, the ?rst chamber connected 
to the ?rst port and the second chamber connected to 
the second port; 

a hydraulic accumulator connected to the hydraulic actua 
tor device betWeen the ?rst port and the ?rst chamber; 

a ?rst control valve connected to the hydraulic actuator 
device betWeen the hydraulic accumulator and the ?rst 
chamber; 

a second control valve connected to the hydraulic actuator 
device betWeen the second port and the second cham 
ber, the second control valve further connected to a 
hydraulic reservoir; and 
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a hose burst check valve connected to the hydraulic 
actuator device betWeen the ?rst port and the hydraulic 
accumulator; 

Wherein the ?rst control valve is movable betWeen a ?rst 
position in Which passage of hydraulic ?uid is permit 
ted only from the hydraulic accumulator toWard the 
?rst chamber and a second position in Which passage of 
hydraulic ?uid is permitted in bi-directionally betWeen 
the hydraulic accumulator and the ?rst chamber, 

the second control valve is movable betWeen a ?rst 
position in Which passage of hydraulic ?uid through the 
second control valve is prevented and a second position 
in Which passage of hydraulic ?uid through the second 
control valve is permitted, and 

the hose burst check valve normally alloWs one-Way 
hydraulic ?uid ?oW from the ?rst port to the ?rst 
chamber, but the hose burst check valve is arranged to 
permit tWo-Way hydraulic ?uid ?oW betWeen the ?rst 
chamber and the ?rst port When hydraulic ?uid is 
directed from the second port to the hose burst check 
valve. 

8. The system according to claim 7 Wherein the hose burst 
check valve is a pilot valve. 

9. The system according to claim 7 Wherein the selection 
valve is manually operable. 

10. The system according to claim 7 Wherein the ?rst and 
second control valves are electrically operated solenoid 
valves to Which current is supplied by a manually operable 
sWitch means. 

11. The system according to claim 7 Wherein the ?rst and 
second control valves are biased toWards the ?rst position. 

12. The system according to claim 11 Wherein the ?rst and 
second control valves are spring biased toWards the ?rst 
position. 

13. The system according to claim 7 Wherein at least one 
of said accumulator, control valves, check valve assembly 
and connecting pipes are made of metal. 


