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Description

The present invention relates generally to auxil-
iary hydraulic systems for attachments mounted to
skid steer loaders. In particular, the present inven-
tion is an electrically controlled auxiliary hydraulic
system.

Skid steer loaders are compact, highly maneu-
verable vehicles which are widely used in a variety
of applications. These vehicles typically include a
rear mounted engine which drives several hydraulic
pumps. A first variable displacement hydraulic
pump is fluidly coupled to a first hydraulic motor
on the left side of the vehicle, while a second
variable displacement hydraulic pump is coupled to
a second motor on the right side of the vehicle.
Wheels on the left and right sides of the loader are
driven by their respective motors through chain
and sprocket linkages. An operator seated within an
operator compartment controls the motion of the
vehicle by actuating a pair of steering levers which
are linked to the variable displacement hydraulic
pumps. The extent to which each lever is pushed
in the forward direction controls the amount of fluid
supplied in a first direction to its respective hydrau-
lic motor, and therefore the speed at which the
wheels on that side of the vehicle will rotate. Simi-
larly, the extent to which a lever is pulled in the
reverse direction will control the speed at which the
wheels on that side of the vehicle are rotated in the
reverse direction.

Skid steer loaders also typically include a
boom assembly formed by a pair of lift arms pivot-
ally mounted to the main frame. Attachments are
pivotally mounted to the front of the lift arms by
means of an attachment mount. A separate hydrau-
lic system is used to actuate the boom assembly.
Hydraulic lift cylinders which drive the lift arms with
respect to the main frame and a tilt cylinder which
drives the attachment mount with respect to the lift
arms are supplied with hydraulic fluid by a constant
displacement implement pump. A pair of foot ped-
als in the front of the operator's compartment are
mechanically linked to spool valves and actuated
by an operator to control the flow of hydraulic fluid
to the lift and filt cylinders.

Attachments such as an auger, grapple, sweep-
er, landscape rake, snow blower or backhoe which
include their own hydraulic drive motor are some-
times mounted to the boom assembly. An auxiliary
hydraulic system is used to control the flow of
hydraulic fluid between the implement pump and
the hydraulic motor of the front mounted attach-
ment. In one known system the flow of hydraulic
fluid to the motor is controlled by an auxiliary spool
valve through actuation of one of the steering le-
vers. The lever is normally biased to a central
position. Pushing the lever to the left strokes the
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auxiliary valve in a first direction, thereby causing
hydraulic fluid to flow to the front mounted attach-
ment in a first or forward direction. Pushing the
steering lever in the opposite direction (i.e. to the
right) strokes the auxiliary valve in such a manner
as to supply fluid in a second or reverse direction.
The lever is mounted to the floor by an over center
pivot arrangement so that it can be laiched in the
rightward direction, thereby permitting continued
flow of fluid in the forward direction.

Feller bunchers are compact and maneuver-
able vehicles commonly used to harvest ftrees.
These vehicles include a front mounted grapple
and shear attachment which is powered by a hy-
draulic motor. An electrically actuated hydraulic
valve controls the flow of fluid to the attachment-
driving motor. The operator uses switches mounted
to the steering levers to actuate the valve. The
grapple is driven in a first direction (e.g., closed) as
long as a first switch is pressed, and in a second
direction (e.g., opened) while a second switch is
pressed.

Attachments such as scarifiers or stabilizers
which also include hydraulic motors are sometimes
mounted to the rear of the loader. These rear
mounted attachments are also supplied with hy-
draulic fluid from the implement pump by an auxil-
iary hydraulic system.

In one skid steer loader the valves used to
control the lift cylinders, ftilt cylinders, and front
mounted auxiliary are valves in a four-spool series
valve block. The fourth spool valve of the block can
be coupled to a rear mounted auxiliary by hoses,
and actuated by a mechanical linkage through the
left steering control lever in a manner similar o that
of the front mounted auxiliary. In still other embodi-
ments, a separate spool valve is mounted within
the vehicle and coupled to a lever by a mechanical
linkage. This spool valve is then used with any rear
mounted attachment the loader may be carrying.

Alternatively, a manually actuated diverter
valve is sometimes used to route hydraulic fluid
from the front mounted attachment to the rear
mounted attachment. The spool valve used to con-
trol the front mounted attachment can then also be
used to control the rear mounted attachment.

When a skid steer loader is equipped with a
front or rear mounted attachment in which most of
the work is performed by the hydraulic motor of the
attachment, overall system performance could be
enhanced if a larger percentage of the engine
power were available from the hydraulic system.
However, since the predominant use of skid steer
loaders is with attachments not equipped with hy-
draulic motors, and many of the attachments that
do have motors require less power than is normally
available, little or no increase in hydraulic power is
generally required. System pressure, which is reg-
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ulated by relief valves, is therefore kept lower than
that which could be accommodated by the system.
Operation in this manner helps prolong the life of
seals and other system components.

It is evident that there is a continuing need for
improved skid steer loader hydraulic systems. A
hydraulic system which is capable of accommodat-
ing both front and rear mounted attachments is
needed. A system capable of controlling the
amount of power available to the attachments
would also be desirable. The hydraulic system
must of course be reliable and convenient to use.

US-A-4 712 376 discloses an apparatus for
controlling the fluid flow delivered to work elements
of a work vehicle. The apparatus has at least one
fluid circuit having a variable displacement pump,
and a plurality of control valves for controllably
passing fluid from the pump fo a plurality of re-
spective work elements. Operator control elements
communicate signals o the control valves propor-
tional to the operator's demand. When a quick or
multiple element movement is required in the op-
eration of hydraulic work vehicles, the fluid pumps
often are requested to surpass their capabilities in
providing fluid flow to the work elements. Then a
flow limiting situation can occur when some of the
work elements are not receiving the requested flow
and therefore cannot perform their requested func-
tions. Thus, the total available flow and the total
requested flow from the pumps are monitored.

It is the object of the present invention to
provide an electrically controlled auxiliary hydraulic
system for the relative use of either front or rear-
mounted attachments on a skid steer loader.

This object is achieved by a skid steer loader
according to the claims.

It is the gist of the invention that the electrically
actuated auxiliary control valve is coupled to the
front and rearmounted attachments through an
electrically actuated diverter valve. An operator can
select between control of either the front or rearat-
tachments by actuating an auxiliary switch means
mounted to the hand grip of the drive control lever
and coupled to the auxiliary control valve. The
auxiliary control valve is then used to control the
selected attachment by actuating forward, reverse,
and forward latch switches on the control handle.
Thus, the same set of switches on the handles are
used to control either front or rearmounted attach-
ments.

A skid steer loader in accordance with an em-
bodiment of the present invention comprises elec-
trically actuated pressure relief means coupled in
the hydraulic circuit and responsive to electric
pressure control signals causing the pressure of
the hydraulic fluid in the hydraulic circuit to have
one of a plurality of maximum pressures. Pressure
control switch means mounted within the operator

10

15

20

25

30

35

40

45

50

55

compartment and coupled to the pressure relief
means provide the electric pressure control signals
in response to operator actuation. The operator can
thereby select the maximum pressure of the hy-
draulic fluid in the hydraulic circuit.

Another embodiment of a skid steer loader in
accordance with the present invention also com-
prises a lift arm assembly which is pivotally moun-
ted to the loader. A front mounted attachment
having a hydraulic motor can be mounted fo the lift
arm assembly by a front attachment mount. Front
auxiliary fluid fitting means couple hydraulic fluid fo
a hydraulic motor of a front mounted attachment. A
rear mounted attachment having a hydraulic motor
is mounted to a rear portion of the loader by a rear
attachment mount. Rear auxiliary fluid fittings cou-
ple hydraulic fluid to a hydraulic motor of a rear
mounted attachment. An auxiliary control valve is
coupled between the hydraulic pump means and
the front and rear auxiliary fluid fiting means. An
electrically controlled diverter valve is coupled be-
tween the auxiliary control valve and the front auxil-
iary fluid fitting means, and between the auxiliary
control valve and the rear auxiliary fluid fitting
means. The electrically controlled diverter valve
selectively routes fluid between the auxiliary control
valve and one of the front and rear auxiliary fluid
fitting means in response to electric auxiliary select
control signals. A diverter switch coupled to the
diverter valve provides the auxiliary select signals
in response to operator actuation.

Skid steer loaders in accordance with the
present invention can accommodate both front and
rear mounted attachments. The amount of power
available to the attachments can be controlled. The
hydraulic system is reliable, and can be conve-
niently actuated by an operator from within the
operator compartment.

The invention is described in detail in connec-
tion with the drawings in which Figure 1 is a
perspective view taken from the right rear side of a
skid steer loader which includes an electrically
controlled auxiliary hydraulic system in accordance
with the present invention.

Figure 2 is an illustration of the loader shown in
Figure 1 taken from the right front side.

Figure 3 is a block diagram representation of a
first embodiment of an electrically controlled auxil-
iary hydraulic system and electric control system in
accordance with the present invention.

Figure 4 is a schematic and block diagram
representation of the electric control system shown
in Figure 3.

Figure 5A is a detailed view of the top of the
hand grip on the left steering lever shown in Figure
2.

Figure 5B is a detailed view of the top of the
hand grip on the right steering lever shown in
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Figure 2.

Figure 6 is a block diagram representation of
an electrically controlled auxiliary hydraulic system
and electric control system in accordance with the
second embodiment of the present invention.

Figure 7 is a schematic and block diagram
representation of the electric control system shown
in Figure 6.

Figure 8 is a block diagram representation of
an electrically controlled auxiliary hydraulic system
and associated electric control system in accor-
dance with a third embodiment of the present in-
vention.

Figure 9 is a schematic and block diagram
representation of the electric control system shown
in Figure 8.

Figure 10 is a block diagram representation of
an electrically controlled auxiliary hydraulic system
and its associated electric control system in accor-
dance with a fourth embodiment of the present
invention.

Figure 11 is a schematic and block diagram
representation of the electric control system shown
in Figure 10.

Figure 12 is a detailed sectional view of the
electrically actuated series relief valve shown in
Figure 3.

Figure 13 is an external view of the electrically
actuated series relief valve shown in Figure 12.

Figure 14 is a block diagram representation of
an electrically controlled auxiliary hydraulic control
system and associated electric control system in
accordance with the fifth embodiment of the
present invention.

Figure 15 is a schematic and block diagram
representation of the electric control system shown
in Figure 14.

Figure 16 is a block diagram representation of
an electrically controlled auxiliary hydraulic system
and associated electric control system in accor-
dance with a sixth embodiment of the present
invention.

Figure 17 is a schematic and block diagram
representation of the electric control system shown
in Figure 16.

A skid steer loader 10 which includes an elec-
trically controlled auxiliary hydraulic system in ac-
cordance with the present invention is illustrated
generally in Figures 1 and 2. Loader 10 includes a
main frame assembly 16 mounted to a lower frame
assembly or transmission case (not shown), lift arm
assembly 30 and operator's compartiment 40. An
engine compartment 22 and heat exchanger com-
partment 24 are located at the rear of the vehicle.
Wheels 12 are mounted to stub axles 14 and
extend from both sides of main frame 16.

Lift arm assembly 30 is mounted to upright
members 20 which are located at the rear of main
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frame assembly 16. As shown, lift arm assembly
30 includes an upper portion formed by a pair of
lift arms 32, and a lower portion 33. A front attach-
ment mount 35 is pivotally mounted to lower por-
tion 33. Front mounted attachments such as auger
34 are mounted to lift arm assembly 30 by means
of mount 35. Lift arm assembly 30 is raised and
lowered with respect to main frame assembly 16
by a pair of lift cylinders 36. Attachment mount 35,
and therefore auger 34, are rotated with respect fo
lift arms 32 by tilt cylinder 37.

Rear mounted attachments such as scarifier 43
can also be carried by loader 10. Rear scarifier 43
includes a pair of rearwardly extending members
44 which are rotatably mounted to upright mem-
bers 20 by means of rear pivot mounts 46 (only
one is visible in Figure 1). Double-acting rear hy-
draulic cylinders 45 (i.e., a linear hydraulic motor)
raise and lower scarifier 43 with respect to loader
10.

Operator's compartment 40 is partially en-
closed by cab 42. Cab 42 is an integral unit which
is pivotally mounted at its rear to main frame 16.
Cab 42, including the operator seat, can thereby be
rotated upwardly and toward the rear of loader 10
fo permit access to engine compartment 22, the
fransmission case, and other mechanical and hy-
draulic systems described herein.

All operations of loader 10 can be controlled by
an operator from within operator compartment 40.
The hydraulic drive system of loader 10 includes a
pair of steering levers 58L and 58R which are
pivotally mounted on the left and right sides, re-
spectively, of seat 54. Levers 58L and 58R can be
independently moved in forward and rearward di-
rections, and are biased to a central or neutral
position. Actuation of levers 58L and 58R causes
wheels 12 on the respective side of loader 10 to
rotate at a speed and in a direction corresponding
fo the extent and direction of lever motion. Lift
cylinders 36 and tilt cylinder 37 are independently
actuated through movement of separate foot pedals
(not visible) mounted toward the front of operator
compartment 40. The general operation of skid
steer loaders such as 10 is well known.

An auxiliary hydraulic system 60 for skid steer
loader 10, and its interconnections to electric con-
trol system 142, are illustrated diagrammatically in
Figure 3. As shown, hydraulic system 60 includes a
fluid reservoir 62, left hydraulic drive motor 64,
right hydraulic drive motor 66, hydraulic pump as-
sembly 68, hydraulic fluid or oil cooler 70, three-
spool series valve block 72 and electric diverter
valve 74. Pump assembly 68 includes reversible,
variable displacement motor pumps 76 and 78,
constant displacement implement pump 80, and
internal charge relief valve 82. Pumps 76, 78 and
80 are all mounted within engine compartment 22
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(Figure 1) and driven by the engine (not shown).

Left motor pump 76 is coupled to left drive
motor 64 by hydraulic hoses 84, while right motor
pump 78 is coupled to right drive motor 66 through
hydraulic hoses 86. Drive motor 64 is mounted fo
the left side of the transmission case and is coup-
led to wheels 12 on the left side of loader 10 by a
sprocket and chain linkage (not shown) Similarly,
right drive motor 66 is mounted to the right side of
the transmission case, and is coupled to wheels 12
on the right side of loader 10 by a sprocket and
chain linkage (not shown). Levers 58L and 58R are
individually coupled by linkages (not shown) to left
motor pump 76 and right motor pump 78, respec-
tively. The direction and extent to which levers 58L
and 58R are moved controls the direction and
volume of hydraulic fluid provided to drive motors
64 and 66, respectively, and therefore the direction
and speed at which loader 10 is driven.

Valve block 72 includes a tilt valve 88, lift valve
90, and auxiliary valve 92. Valves 72, 88 and 90
are interconnected in a series hydraulic circuit. Tilt
valve 88 and Iift valve 90 are manually actuated
spool valves coupled by linkages (not shown) fo
the foot pedals in the front of operator compart-
ment 40. Tilt valve 88 is coupled to filt cylinder 37
by hydraulic hoses 94, while lift valve 90 is coupled
to lift cylinders 36 by hydraulic hoses 100.

Auxiliary valve 92 is an electrically actuated
spool valve mechanically coupled to forward ac-
tuation solenoid 102 and reverse actuation solenoid
104. As shown, the fluid outlet ports of auxiliary
valve 92 are coupled to inlet ports 107 of diverter
valve 74 through hydraulic hoses 106. Solenoids
102 and 104 are connected fo receive electric
auxiliary select signals from electric control system
142. When actuated, forward solenoid 102 drives
the spool (not separately shown) of auxiliary valve
92 in a first direction, causing hydraulic fluid to flow
to diverter valve 74 in a first or forward direction
through hoses 106. When reverse solenoid 104 is
actuated, the spool is driven in a second direction,
and causes hydraulic fluid flow to diverter valve 74
in a second or reverse direction.

Electrically controlled relief valve 110 is con-
nected in a hydraulic circuit with the series ar-
rangement of tilt valve 88, lift valve 90 and auxiliary
valve 92. Relief valve 110 is also coupled to elec-
fric control system 142. In response to electric
pressure control signals provided by electric con-
trol system 142, relief valve 110 selectably controls
the relief pressure of hydraulic system 60. When-
ever the pressure within system 60 exceeds the
relief setting of valve 110, the valve will shunt fluid
fo reservoir 62.

A preferred embodiment of relief valve 110 is
illustrated in Figures 12 and 13. Relief valve 110
includes a body 350 having a system pressure
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opening 352 on one end thereof, and a stem tube
354 extending from the opposite end. Threads 356
on body 350 permit relief valve 110 to be threadab-
ly mounted to valve block 72. Relief valve 110 is a
pilot operated valve which includes pilot relief
spring 358 and pilot relief spool 360. The pressure
exerted by pilot relief spring 358 on relief spool
360 can be controlled by armature 362 and sole-
noid 364. When solenoid 364 is not energized,
relief spring 358 will apply a first relatively low
force against pilot relief spool 360, (i.e. a first relief
valve setting). Solenoid 364 is energized through
the application of electric pressure control signals
from electric control system 142. When energized,
solenoid 364 actuates armature 362 and forces the
armature into engagement against armature stop
366 as shown in Figure 12. Armature 362 thereby
compresses pilot relief spring 358, causing the
relief spring to exert a second and greater force on
pilot spool 360 (i.e., a second relief valve setting).

Main relief spool 368 and main relief spring
370 are positioned within chamber 372. Hydraulic
fluid from valve block 72 enters chamber 372
through system pressure opening 352 and orifice
374. At system pressures lower than the pressure
of the pilot relief valve setting, main relief spool
368 is pressure balanced, and main relief spring
370 keeps the main relief spool in its closed posi-
tion. Relief outlet ports 378 are therefore sealed
when system pressure is less than the pilot relief
valve setting.

As system pressure rises, the pressure in
chamber 372 also rises. When the pressure
reaches the relief setting of the force acting on pilot
relief spool 360 by pilot relief spring 358, spool 360
will open. Hydraulic fluid is thereby released from
chamber 372 through passage 380. The resulting
pressure differential causes the pressure within
system 60 to force main relief spool 368 into
chamber 372. Hydraulic fluid can thereby escape
through ports 378, preventing any further rise in the
pressure of the fluid within valve block 72.

Referring back to Figure 3, implement pump
80 is coupled to reservoir 62 by hydraulic hose
112. Pressurized hydraulic fluid from an outlet of
implement pump 80 is supplied to an inlet port of
valve block 72 through hose 114. An outlet port of
valve block 72 is coupled to oil cooler 70 through
hose 115, and to reservoir 62 (via hose 112)
through hose 116 and excess oil bypass relief
valve 118. After being cooled by oil cooler 70,
hydraulic fluid from valve block 72 is coupled to an
inlet port of pump assembly 68 through a parallel
combination of filter 120 and relief valve 122. An
internal case drain (represented by broken line
123) couples a port of relief valve 82 to the inlet
port of implement pump 80. Case drains from
hydraulic motors 64 and 66 are also coupled to
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reservoir 62, through hydraulic hoses 124 and 126,
respectively.

As shown in Figure 1, electrically controlled
diverter valve 74 can be mounted within engine
compartment 22, on left upright member 20. Front
auxiliary ports 130 of diverter valve 74 are coupled
to front mounted attachment hydraulic fittings 132
by hydraulic hoses 134. As shown in Figure 1, front
mounted attachment fittings 132 can be mounted
to lower portion 33 of lift arm assembly 30, near
attachment mount 35. The hydraulic motor of front
mounted attachments such as auger 34 can then
be conveniently connected to hydraulic system 60.
Rear auxiliary ports 136 of diverter valve 74 are
coupled to rear mounted attachment hydraulic fit-
tings 138 through hydraulic hoses 140. In the em-
bodiment shown in Figure 1, rear mounted attach-
ment hydraulic fittings 138 are mounted within en-
gine compartment 22 near diverter valve 74. Hy-
draulic cylinders 45 of rear scarifier 43 can then be
easily interconnected to hydraulic system 60.

Electric diverter valves such as 74 are well
known and commercially available from a number
of manufacturers. In response to electric auxiliary
select signals from electric control system 142,
diverter valve 74 will selectively route hydraulic
fluid received through its input ports 107 to either
output ports 130 or output ports 136. Auxiliary
valve 92 can then be used to control either the
front mounted attachment, such as auger 34, or the
rear mounted attachment, such as rear scarifier 43.

Electric control system 142 and its intercon-
nections to auxiliary valve solenoids 102 and 104,
series relief valve 110 and diverter valve 74 of
hydraulic system 60 are illustrated in Figure 4. An
operator interfaces with electric control system 142
through switch assemblies 144 and 146. Switch
assemblies 144 and 146 are positioned on the top
of the hand grips of steering levers 58L and 58R,
respectively, for convenience of use. Switch as-
sembly 144 includes a diverter valve switch 148,
high pressure latch switch 150, and high pressure
unlatch switch 152. Switch assembly 146 includes
auxiliary latch switch 154, auxiliary forward switch
158, and auxiliary reverse switch 156. Switches
150, 152, 154, 156 and 158 are biased by a spring
or other means (not shown) to a normally open
position. Diverter switch 148 switches between its
open and closed position each time it is actuated.

In the preferred embodiment illustrated in Fig-
ure 5A, high pressure latch switch 150 and unlatch
switch 152 are positioned on the rearward side of
hand grip of lever 58L, with switch 150 on the right
side and switch 152 on the left side. Diverter switch
148 is mounted on the forward side of lever 58L.
Auxiliary reverse switch 156 and auxiliary forward
switch 158 are positioned on the right and left
sides, respectively, of the rearward side of the
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hand grip of lever 58R. Auxiliary latch switch 154 is
mounted to the forward side of the hand grip on
lever 58R.

Referring back to Figure 4, electric control sys-
tem 142 is shown to also include battery 160,
electromechanical relays 162, 164, 166, 168, 170
and 172, and diodes 174, 176, 178, 180, 182 and
184. Relays 162-172 each include a coil C having a
pair of terminals, armature A, contacts K1 and K2,
and spring S. Armature A is normally biased into
electrical contact with contact K1 by spring S.
When coil C is energized by the application of
power to its terminals, armature A is forced into
electrical contact with contact K2 against the bias
force of spring S.

A first or positive terminal of battery 160 is
connected to armature A of relays 172 and 168,
and to a first terminal of switches 148, 150, 152,
154, 156 and 158. A negative terminal of battery
160 is connected to the first terminal of coil C of
relays 162-172, and to a first terminal of diverter
valve 74, series relief valve 110, forward solenoid
102 and reverse solenoid 104. Contact K1 of relay
172 is connected to armature A of relay 170. Con-
tact K2 of relay 170 is connected to the second
terminal of coil C of relay 170, to the second
terminal of high pressure latch switch 150, and to
the second terminal of series relief valve 110. Con-
tact K1 of relay 168 is connected to armature A of
relay 166. Contact K2 of relay 166 is connected to
a second terminal of forward solenoid 102 and a
second terminal of auxiliary forward switch 158
through diode 184, and to second terminals of coils
C of relays 162 and 164 through diode 178. Con-
tact K2 of relay 166 is also connected to a second
terminal of coil C of relay 166, and to a second
terminal of auxiliary latch switch 154.

Contact K2 of relay 164 is connected to the
second terminal of coils C of relays 162 and 164
through diode 176. Contact K1 of relay 164 is
connected fo a second terminal of reverse solenoid
104. Relay 162 has its contact K2 connected to the
second input terminal of coil C of relay 162 through
diode 174. Contact K1 of relay 162 is coupled to a
second input terminal of diverter valve 74.

A second terminal of diverter switch 148 is
coupled to armature A of relay 162, and to a
second terminal of coil A of relay 168 through
diode 180. A second terminal of high pressure
latch switch 150 is coupled to the second terminal
of series relief valve 110. A second terminal of high
pressure unlatch switch 152 is connected to the
second terminal of coil C of relay 172. A second
terminal of auxiliary reverse switch 156 is con-
nected to armature A of relay 164, and to a second
terminal of coil C of relay 168 through diode 182.

Electric control system 142 functions in the
following manner. Diverter switch 148 is actuated
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by an operator to select between control of the
front mounted attachment (e.g. auger 34), and the
rear mounted attachment (e.g. scarifier 43). When
diverter switch 148 is unactuated, no current will
flow through contact K1 of relay 162 to diverter
valve 74. Diverter valve 74 therefore remains in its
normal or unactuated state, with auxiliary valve 92
being coupled fo fittings 132 through hoses 106
and 134 (Figure 3).

Having selected auger 34 in this manner, the
operator can cause the auger to be driven in a first
or forward direction by actuating auxiliary forward
switch 158 with their thumb. When actuated, switch
158 will allow current to flow fo forward solenoid
102. The spool of auxiliary valve 92 will therefore
be stroked in a first direction, resulting in forward
fluid flow to auger 34. This fluid flow will stop when
auxiliary forward switch 158 is released.

Auxiliary reverse switch 156 is actuated by the
operator to cause fluid flow in the reverse direction
to auger 34. When switch 156 is closed, current
will flow through relay 164 to reverse solenoid 104,
causing the spool of auxiliary valve 92 to be
stroked in the second direction. Hydraulic fluid flow
in the second direction will stop when switch 156 is
released.

Auxiliary latch switch 154 is actuated when
continuous operation of auger 34 is desired. When
closed, switch 154 causes current from battery 160
to be applied to coil C of relay 166. Armature A of
relay 166 is thereby brought into contact with con-
tact K2 of the relay, resulting in a continuous
current flow to coil C of the relay and to forward
solenoid 102 through relay 168. Even though auxil-
iary latch switch 154 is released and opened, relay
166 is "latched".

When it is desired to stop the continuous for-
ward operation of auger 34, the operator will ac-
tuate auxiliary reverse switch 156. This action re-
sults in a current flow which causes coil C of relay
168 to pull its armature A to its contact K2, thereby
discontinuing the flow of current to armature A and
coil C of relay 166. Current flow to forward solenoid
102 is therefore discontinued.

When the operator desires to actuate the rear
mounted accessory (e.g., raise or lower scarifier
43), diverter switch 148 is actuated and switched to
its closed position. Current from battery 160 will
then flow to diverter valve 74 through armature A
and contact K1 of relay 162. Solenoids (not sepa-
rately shown) within diverter valve 74 are thereby
actuated, causing hydraulic fluid from auxiliary
valve 92 to be routed to fittings 138 through hoses
106 and 140 (Figure 3). The actuation of diverter
switch 148 also energizes coil C of relay 168,
thereby discontinuing the flow of current to forward
solenoid 102 through relay 166 in the event relay
166 was still laiched from an earlier actuation of
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auxiliary latch switch 154.

With diverter switch 148 switched to its closed
position, auxiliary latch switch 154, auxiliary reverse
switch 156 and auxiliary forward switch 158 can be
actuated by an operator in the manner described
above to control the direction and continuity of fluid
flow provided by auxiliary valve 92 to rear scarifier
43. Diverter switch 148 will be again actuated and
switched to its open position when it is desired to
use switches 154, 156 and 158 fo control auger 34.

If the operator desires to operate either auger
34 of scarifier 43 in any manner described above
and at higher horsepower levels, high pressure
latch switch 150 can be actuated. This action will
cause current to flow through coil C of relay 170,
pulling armature A of the relay into contact with its
contact K2. Current will then flow through relays
172 and 170 to coil C of relay 170. Relay 170 is
thereby "latched" and provides a continuous flow
of current to relief valve 110. In response, solenoid
364 of diverter valve 110 (Figure 12) will cause the
valve to provide relief at the second higher pres-
sure, increasing the pressure at which fluid can be
supplied to the front and rear mounted attach-
ments. Diverter switch 148 and auxiliary switches
154, 156 and 158 can then be actuated in the
manner described above to control the flow of
hydraulic fluid to the front and rear mounted attach-
ments.

In one embodiment relief valve 110 is config-
ured to operate at a first or low pressure relief
setting of twenty-three hundred psi, and at a sec-
ond or high pressure relief pressure of three thou-
sand three hundred psi. Although components of
hydraulic system 60 are designed to operate at
maximum pressures at least as great as the high
pressure relief setting, most attachments do not
need to be operated at this setting. Using the lower
relief setting in normal operation is therefore ade-
quate for most purposes, and helps reduce wear
on hydraulic system 60 (e.g. seals) since it is not
operated at its maximum specified rating. However,
by giving the operator the capability of using the
higher pressure setting, more horsepower can be
delivered to the attachment when it is needed.

When it is desired to return hydraulic system
60 to its normal or lower pressure mode, high
pressure unlatch switch 152 is actuated. Actuation
of switch 152 causes current to flow through coil C
of relay 172, pulling armature A into contact K2 of
the relay, and discontinuing the flow of current to
coil C of relay 170. Relay 170 is then "unlatched",
discontinuing the flow of current to relief valve 110.
Relief valve 110 will then operate at its normal or
lower relief pressure.

Skid steer loader 10 can also be built with
subsets of the options included within hydraulic
system 60. A first variation, hydraulic system 190
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and its associated electric control system 192, is
illustrated in Figures 6 and 7, respectively. Hydrau-
lic system 190 is similar to that of hydraulic system
60 described above with reference to Figure 3, but
does not include electric series relief valve 110 or
diverter valve 74. Elements shown in Figures 6 and
7 which can function in a manner similar to their
counterparts in Figures 3 and 4 are denoted by
identical reference numerals. As shown in Figure 6,
electric control system 192 is coupled o only re-
verse solenoid 104 and forward solenoid 102. The
output ports of auxiliary valve 92 are coupled di-
rectly to fittings 132 through hoses 106.

As shown in Figure 7, electric control system
192 includes switch assembly 146, forward sole-
noid 102, reverse solenoid 104 and battery 160.
Also included are relays 194, 196 and 198, and
diodes 200, 202, 204 and 206. Control circuit 192
is configured in such a manner that actuation of
auxiliary latch switch 154, auxiliary reverse switch
156, and auxiliary forward switch 158 will control
solenoids 102 and 104 of auxiliary valve 92 in a
manner identical to that of control system 142
described above with reference to Figure 4.

A second variation, hydraulic system 210 and
its associated electric control system 212, are illus-
trated in Figures 8 and 9, respectively. Hydraulic
system 210 is similar to that of hydraulic system
60 described above with reference to Figure 3, but
does not include electric diverter valve 74. Electric
control system 212 is interfaced only to forward
solenoid 102, reverse solenoid 104 and electric
relief valve 110. Elements shown in Figures 8 and
9 which can function in a manner similar to their
counterparts in Figures 3 and 4 are denoted by
identical reference numerals.

Electric control system 212 includes switch as-
semblies 144 and 146, forward solenoid 102, re-
verse solenoid 104, relief valve 110 and battery
160. Also included are relays 214, 216, 218, 220
and 222, and diodes 224, 226, 228 and 230. Con-
trol system 212 is configured in such a manner that
the actuation of switches 150 and 152 of switch
assembly 144 and switches 154, 156 and 158 of
switch assembly 146 causes relief valve 110 and
solenoids 102 and 104 to function in the manner
described above with reference to electric control
system 142.

A third variation or option, hydraulic system
300 and its associated electric control system 310,
is illustrated in Figures 10 and 11, respectively.
Hydraulic system 300 is similar to hydraulic sys-
tem 60, with the exception that electrical relief
valve 110 and its associated high pressure option
functions are not included. Elements shown in Fig-
ures 10 and 11 which function in a manner similar
to their counterparts in Figures 3 and 4 are de-
noted by identical reference numerals.
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Electric control system 310 includes switch as-
semblies 144 and 146, solenoids 102 and 104,
diverter valve 74, battery 160, relays 312, 314, 316
and 318, and diodes 320, 322, 324, 326, 328 and
330. Electric control system 310 is configured in
such a manner that actuation of switches 148, 154,
156 and 158 will cause diverter valve 74 and sole-
noids 102 and 104 to operate in a manner de-
scribed above with reference to electric control
system 142.

Another embodiment of the present invention,
hydraulic system 400 and its associated electric
control system 401, is illustrated in Figures 14 and
15, respectively. Hydraulic system 400 includes all
of the options described above with reference to
hydraulic system 60, but has the high pressure
option implemented in a different manner. As
shown, hydraulic system 400 includes high pres-
sure relief valve 402, low pressure relief valve 404
and electric control valve 406. Elements shown in
Figures 14 and 15 which function in a manner
similar to their counterparts in Figures 3 and 4 are
denoted by identical reference numerals.

In the embodiment shown, high pressure relief
valve 402 is mounted within valve block 72. Low
pressure relief valve 404 and electric control valve
406 are interconnected in a series arrangement.
The series arrangement of values 404 and 406 is
coupled in parallel with the series arrangement of
valves 88, 90 and 92 by means of hydraulic hoses
408 and 410. Electric control system 401 is elec-
trically coupled to electric control valve 406.

As shown in Figure 15, electric control system
401 is identical to that of latch control system 142,
with the exception that relief valve 110 has been
replaced with electric control valve 406. When high
pressure switch 150 is unactuated or in its open
state, no current flows to electric control valve 406,
thereby enabling hydraulic fluid to flow through low
pressure relief valve 404 and electric control valve
406. Should the system pressure exceed the low
relief pressure setting (e.g. twenty-three hundred
psi) of low pressure relief valve 404, the low pres-
sure relief valve will shunt the excess fluid fo
reservoir 62, thereby maintaining system pressure
at the low pressure relief setting. When an operator
wishes to operate hydraulic control system 400 in
its high pressure mode, high pressure laich switch
150 will be actuated and cause electric control
valve 406 to be driven to its closed position. With
electric control valve 406 in its closed position,
hydraulic fluid is unable to flow through low pres-
sure relief valve 404. The pressure relief setting of
hydraulic system 400 is therefore governed by the
relief setting of high pressure relief valve 402 (e.g.
three thousand three hundred psi). Should system
pressure exceed that of high pressure relief valve
402, excess fluid will be shunted to reservoir 62.
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High pressure unlatch switch 152 will be actuated
by an operator to discontinue the flow of current to
electric control valve 406 and return system 400 to
its normal relief setting.

Another embodiment of the present invention,
hydraulic system 420 and its associated electric
control system 422, is illustrated in Figures 16 and
17, respectively. Hydraulic system 420 includes all
the options described above with reference to hy-
draulic system 60, but has the high pressure option
selected in a different manner. Elements shown in
Figures 16 and 17 which function in a manner
similar to their counterparts in Figures 3 and 4 are
denoted by identical reference numerals.

As shown in Figure 17, electric control system
422 includes switch assemblies 144 and 146, sole-
noids 102 and 104, diverter valve 74, battery 160,
relief valve 110, relays 424, 426, 428 and 430, and
diodes 432, 434, 436, 438 and 440. Electric control
system 422 is configured in such a manner that
actuation of switches 148, 154, 156 and 158 will
cause diverter valve 74 and solenoids 102 and 104
to operate in a manner described above with refer-
ence to electric control system 142. Separate con-
trol of the high pressure option is not, however,
permitted. Electric control system 422 is configured
to cause the high pressure option to be selected or
implemented (i.e. relief valve 110 actuated) when-
ever auxiliary latch switch 154 is actuated. Opera-
tion of hydraulic system 420 in the high pressure
mode will then be discontinued whenever auxiliary
reverse switch 156 is actuated.

Although the present invention has been de-
scribed with reference to preferred embodiments,
those skilled in the art will recognize that changes
may be made in form and detail without departing
from the spirit and scope of the invention.

Claims

1. A skid steer loader (10) adapted for use in
conjunction with an attachment (34) having a
hydraulic motor, including an operator com-
partment (40), an engine, ground engaging
drive wheels (12), hydraulic pump means
driven by the engine for providing hydraulic
fluid under pressure, attachment mounting
means (35,46) for mounting the attachment
(34) having an auxiliary hydraulic motor to the
loader (10), auxiliary fluid fitting means
(132,134,138,140) for coupling hydraulic fluid
to the hydraulic motor of the attachment (34),
an electrically actuated auxiliary control valve
(92) coupling the auxiliary fluid fitting means
(132,134,138,140) to the hydraulic pump
means (80), for controlling flow of hydraulic
fluid to the auxiliary fluid fitting means
(132,134,138,140) in response to electric con-
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frol signals, and a drive conitrol lever
(58L,58R) having a hand grip and mounted
within the operator compartment (40); the skid
steer loader characterized by:

operator actuated auxiliary switch means
(146,144,142,192,212,310,401,422) at least par-
tially mounted to the hand grip of the drive
control lever (58L,58R) and coupled to the
auxiliary control valve (92), for providing elec-
tric auxiliary control signals causing continuous
fluid flow in a first direction to the auxiliary fluid
fitting means (132,134,138,140), in response fo
operator actuation.

The skid steer loader (10) of claim 1 wherein
the operator actuated auxiliary switch means
(146,144,142,192,212,310,401,422) includes:

a forward latch switch (154,158); and

circuit means (142,192,212,310,422) cou-
pling the forward latch switch to the auxiliary
control valve (92) for causing continuous fluid
flow in a forward direction when the forward
latch switch (154,158) is actuated.

The skid steer loader (10) of claim 2 wherein
the auxiliary switch means
(146,144,142,192,212,310,401,422) includes:

a forward switch (158);

a reverse switch (156); and

circuit means (142,192,212,310,422) for
coupling the forward (158) and reverse (156)
switches to the auxiliary control valve (92)
causing hydraulic fluid flow in a forward direc-
tion when the forward switch (158) is actuated
by the operator, and causing the hydraulic fluid
to flow in a reverse direction when the reverse
switch (156) is actuated by the operator.

The skid steer loader (10) of claim 3 wherein
the circuit means (142,192,212,310,401,422)
further includes means (168,194,218,312) for
discontinuing continuous fluid flow in the for-
ward direction when the reverse switch (156) is
actuated.

The skid steer loader (10) of claim 4 and
further including means for mounting the for-
ward (158), reverse (156) and forward latch
(154) switches to the hand grip.

The skid steer loader (10) of claims 2 o 5

wherein the circuit means
(142,192,212,310,422,401) includes electrome-
chanical relays

(162,164,166,168,170,172,194,196,198,214,21-
6,218,220,222,312,314, 316,318).



10.

17 EP 0 352 654 B1

The skid steer loader (10) of claim 1 wherein

the auxiliary fluid fitting means
(132,134,138,140) includes hydraulic hoses
(134,140).

The skid steer loader (10) of claims 1 fo 7
wherein the loader further includes:

a lift arm assembly (30) pivotally mounted
to the loader (10);

a lift cylinder (36) for driving the lift arm
with respect to the loader (10);

a lift valve (90) coupling the lift cylinder
(36) to the hydraulic pump means (80), for
controlling the flow of hydraulic fluid to the lift
cylinder (36); and

front mounted attachment mounting means
(35) for mounting an attachment (34) having a
hydraulic motor to the lift arm assembly (30).

The skid steer loader (10) of claim 1 wherein
the auxiliary control valve (92) is a hydraulic
control valve coupling the auxiliary fluid fitting
(132,134,138,140) means to the hydraulic
pump means in a hydraulic circuit, for control-
ling hydraulic fluid flow to the auxiliary fluid
fitting means (132,134,138,140), and wherein
the loader (10) further includes:

electrically actuated pressure relief means
(110,402,404) coupled in the hydraulic circuit
and responsive to electric pressure control sig-
nals for causing the pressure of the hydraulic
fluid to have one of a plurality of maximum
pressures; and

pressure control switch means (144)
mounted within the operator compartment and
coupled to the pressure relief means
(110,402,404), for providing the electric pres-
sure control signals in response to operator
actuation, thereby permitting the operator to
select the maximum pressure of the hydraulic
fluid in the hydraulic circuit.

The skid steer loader (10) of claim 9 wherein
the electrically actuated pressure relief means
(110,402,404) includes:

a first relatively low pressure relief valve
(404);

an electrically actuated flow control valve
(406) connected in series with the low pressure
release valve (404), and coupled to receive the
pressure control signals from the pressure
control switch means (401); and

a second relatively high pressure relief
valve (402) coupled in a parallel hydraulic cir-
cuit with the series combination of the low
pressure relief valve (404) and the flow control
valve (406), wherein the maximum pressure in
the hydraulic circuit is established by the first
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relatively low pressure relief valve (404) when
the flow control valve (406) is actuated in a
manner permitting fluid flow, and the maximum
pressure in the hydraulic circuit is determined
by the second relatively high pressure relief
valve (402) when the flow control valve (406) is
actuated in a manner prohibiting fluid flow.

The skid steer loader (10) of claim 9 or 10 and
further including means for mounting the pres-
sure confrol switch means (144) to the hand

grip.

The skid steer loader (10) of claims 9 to 11
wherein the pressure control switch means
(144) includes:
a pressure control switch (150,152); and
circuit means (420) coupling the pressure
control switch (144) to the electrically actuated
pressure relief means (402,404).

The skid steer loader (10) of claim 1 wherein
the loader (10) further includes:

a lift arm assembly pivotally mounted to
the loader (10) and wherein the attachment
mounting means (35,46) is a front attachment
mount (35) for mounting a front mounted at-
tachment (34) having a hydraulic motor to the
lift arm assembly (30, and wherein the auxiliary
fluid fitting means is a front auxiliary fluid fitting
means (132,134) for coupling hydraulic fluid to
a hydraulic motor of a front mounted attach-
ment (34);

a rear attachment mount (46) for mounting
a rear mounted attachment (43) having a hy-
draulic motor to a rear portion of the loader
(10);

rear auxiliary fluid fitling means (138,140)
for coupling hydraulic fluid to a hydraulic motor
of a rear mounted attachment (43) wherein the
auxiliary control valve (92) is coupled between
the hydraulic pump means (80) and the front
(132,134) and rear (138,140) auxiliary fluid fit-
ting means;

an electrically controlled diverter valve (74)
coupled between the auxiliary control valve
(92) and the front auxiliary fluid fitting means
(132,134), and between the auxiliary control
valve (92) and the rear auxiliary fluid fitting
means (138,140), for selectively routing hy-
draulic fluid between the auxiliary control valve
(92) and one of the front (132,134) and rear
(138,140) auxiliary fluid fitting means in re-
sponse to auxiliary control signals; and

diverter switch means
(144,142,310,401,422) coupled to the diverter
valve (74) for providing the auxiliary select
signals in response to operator actuation.
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The skid steer loader (10) of claim 13 wherein
the diverter switch means
(144,142,310,401,422) includes:

a diverter switch (148); and

circuit means (142,310,401,422) coupling
the diverter switch (148) to the electrically con-
trolled diverter valve (74).

The skid steer loader (10) of claim 14 and
further including mounting means (144) for
mounting the diverter switch (148) to the hand

grip.

The skid steer loader (10) of claim 1 wherein
the loader (10) further includes:

a lift arm assembly pivotally mounted to
the loader (10) and wherein the attachment
mounting means (35,46) is a front attachment
mount (35) for mounting a front mounted at-
tachment (34) having a hydraulic motor to the
lift arm assembly (30, and wherein the auxiliary
fluid fitting means is a front auxiliary fluid fitting
means (132,134) for coupling hydraulic fluid to
a hydraulic motor of a front mounted attach-
ment (34);

a rear attachment mount (46) for mounting
a rear mounted attachment (43) to the rear of
the loader (10);

rear auxiliary fluid fitling means (138,140)
for coupling hydraulic fluid to a hydraulic motor
of a rear mounted attachment (43) wherein the
electrically actuated auxiliary control valve (92)
is coupled in a hydraulic circuit between the
hydraulic pump means (80) and the front
(132,134) and rear (138,140) auxiliary fluid fit-
ting means, for controlling hydraulic fluid flow
in response to electric auxiliary control signals;

an electrically controlled diverter valve (74)
coupled in the hydraulic circuit between the
auxiliary control valve (92) and the front auxil-
iary fluid fitting means (132,134), and between
the auxiliary control valve (92) and the rear
auxiliary fluid fitting means (138,140), for se-
lectively routing hydraulic fluid between the
auxiliary control valve (92) and one of the front
(132,134) and rear (138,140) auxiliary fluid fit-
ting means in response to electric auxiliary
control signals;

electrically actuated pressure relief means
(110,402,404) coupled in the hydraulic circuit
and responsive to electric system pressure
control signals for causing pressure of the hy-
draulic fluid in the hydraulic circuit to have one
of a plurality of maximum pressures;

diverter switch means
(144,142,310,401,422) mounted within the op-
erator compartment (40) and coupled to the
diverter valve (74) for providing the auxiliary
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control signals in response to operator ac-
tuation; and

pressure control switch means (144)
mounted within the operator compartment (40)
and coupled to the pressure relief means
(110,402,409) for providing the electric system
pressure control signals in response to oper-
ator actuation, thereby permitting the operator
to select the maximum pressure of the hydrau-
lic fluid in the hydraulic circuit.

The skid steer loader (10) of claim 16 and
further including means (144) for mounting the
diverter switch means (148), auxiliary switch
means (154,156,158) and pressure conirol
switch means (150,152) to the hand grips.

The skid steer loader (10) of claim 1 wherein
the electrically actuated auxiliary control valve
(92) is coupled in a hydraulic circuit between
the hydraulic pump means (80) and the auxil-
iary fluid fitting means (132,134,138,140) and
wherein the loader (10) further includes:

electrically actuated pressure relief means
(110,402,404) coupled in the hydraulic circuit
for selectively relieving pressure in the hydrau-
lic circuit of a first relatively low relief pressure
or a second relatively high relief pressure in
response to electric system pressure conirol
signals wherein the auxiliary switch means
(146,144,142,192,212,310,401,422) is coupled
to the pressure relief means (110,402,404), for
providing pressure control signals actuating the
pressure relief means (110,402,404) to select
the second relatively high relief pressure in the
hydraulic circuit, when actuated by an oper-
ator.

The skid steer loader (10) of claim 18 and
further including unlatch switch means (156)
coupled to the pressure relief means
(110,402,404) and the auxiliary control valve
(92), for actuating the auxiliary control valve
(92) and discontinuing continuous forward fluid
flow, and for actuating the relief means
(110,402,404) to select the first relatively low
relief pressure in the hydraulic circuit, when
actuated by an operator.

The skid steer loader (10) of claim 18 or 19
wherein the switch means
(146,144,142,192,212,310,401,422) includes:

a forward latch switch (146); and

circuit means (401) coupling the forward
latch switch (146) to the auxiliary control valve
(92) and to the pressure relief means
(402,404), for providing the auxiliary control
signals causing continuous hydraulic fluid flow
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in a forward direction, and for providing the
pressure relief signals actuating the pressure
relief means (402,404) to select the second
relatively high relief pressure in the hydraulic
circuit, in response to operator actuation of the
forward latch switch (146).

The skid steer loader (10) of claim 20 wherein
the switch means
(146,144,142,192,212,310,401,422) further in-
cludes:

a forward switch (158);

a reverse switch (156); and

the circuit means (401) couples the for-
ward (158) and reverse (156) switches to the
auxiliary control valve (92) and pressure relief
means (402,404), and provides auxiliary control
signals causing hydraulic fluid flow in the for-
ward direction when the forward switch (158) is
actuated by the operator, provides auxiliary
control signals causing hydraulic fluid flow in a
reverse direction when the reverse switch (156)
is actuated, and provides auxiliary control sig-
nals discontinuing continuous forward fluid flow
and pressure relief signals actuating the pres-
sure relief means (402,404) to select the first
relatively low relief pressure in the hydraulic
circuit, when the reverse switch (156) is ac-
tuated.

Patentanspriiche

1.

Radlader (10), der zur Verwendung in Verbin-
dung mit einer einen Hydraulikmotor aufwei-
senden Zusatzvorrichtung (34) geeignet ist, mit
einem Fahrzeugflhrerraum (40), einem Motor,
Antriebsrddern (12), die die Verbindung zum
Boden herstellen, einer Hydraulikpumpenein-
richtung, die durch den Motor getrieben wird,
um unter Druck stehende Hydraulikflissigkeit
bereitzustellen, einer Zusatzvorrichtungsbefe-
stigungseinrichtung (35, 46) zum Befestigen
der Zusatzvorrichtung (34) mit einem Hilfsh-
ydraulikmotor an dem Lader (10), einer Hilfs-
flussigkeitsanschluBeinrichtung (132, 134, 138,
140) zum Herstellen einer Hydraulikflissig-
keitsverbindung mit dem Hydraulikmotor der
Zusatzvorrichtung (34), einem elektrisch beti-
tigbaren Hilfssteuerventil (92), das die Hilfsflls-
sigkeitsanschluBeinrichtung (132, 134, 138,
140) mit der Hydraulikpumpeneinrichtung (80)
verbindet, zum Steuern des Hydraulikfllissig-
keitsstroms zu der HilfsflissigkeitsanschluBein-
richtung (132, 134, 138, 140) als Antwort auf
elektrische Steuersignale, und einem Antriebs-
steuerhebel (58L, 58R), der einen Handgriff
aufweist und im Fahrzeugfiihrerraum (40) an-
geordnet ist; wobei der Radlader gekennzeich-
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net ist durch:

eine vom Fahrzeugfihrer betatigbare Hilfs-
schaltereinrichtung (146, 144, 142, 192, 212,
310, 401, 422), die zumindest teilweise am
Handgriff des Antriebssteuerhebels (58L, 58R)
angeordnet und mit dem Hilfssteuerventil (92)
verbunden ist, zum Bereitstellen von elekiri-
schen Hilfssteuersignalen, die einen kontinuier-
lichen Flussigkeitsstrom in einer ersten Rich-
tung zu der HilfsflissigkeitsanschluBeinrichtung
(132, 134, 138, 140) als Antwort auf die Betiti-
gung durch den Fahrzeugfiihrer bewirken.

Radlader (10) nach Anspruch 1, wobei die vom
Fahrzeugfiihrer betdtigbare Hilfsschalterein-
richtung (146, 144, 142, 192, 212, 310, 401,
422) aufweist:

einen Vorwirtsverriegelungsschalter (154,
158); und

eine Schaltungseinrichtung (142, 192, 212,
310, 422), die den Vorwirtsverriegelungsschal-
ter mit dem Hilfssteuerventil (92) verbindet, um
einen kontinuierlichen Fllssigkeitsstrom in ei-
ner Vorwdrtsrichtung zu bewirken, wenn der
Vorwdirtsverriegelungsschalter (154, 158) beti-
tigt wird.

Radlader (10) nach Anspruch 2, wobei die
Hilfsschaltereinrichtung (146, 144, 142, 192,
212, 310, 401, 422) aufweist:

einen Vorwirtsschalter (158);

einen Rickwirtsschalter (156); und

eine Schaltungseinrichtung (142, 192, 212,
310, 422) zum Verbinden des Vorwirtsschal-
ters (158) und des Riickwirtsschalters (156)
mit dem Hilfssteuerventil (92), wodurch ein Hy-
draulikflissigkeitsstrom in einer Vorwdrtsrich-
tung bewirkt wird, wenn der Vorwirtsschalter
(158) vom Fahrzeugfiihrer betatigt wird, und
wodurch bewirkt wird, daB die Hydraulikflissig-
keit in einer Ruckwartsrichtung flieBt, wenn der
Rickwdartsschalter (156) vom Fahrzeugfiihrer
betatigt wird.

Radlader (10) nach Anspruch 3, wobei die
Schaltungseinrichtung (142, 192, 212, 310,
401, 422) ferner eine Einrichtung (168, 194,
218, 312) aufweist zum Unterbrechen des kon-
tinuierlichen Flussigkeitsstroms in der Vor-
wirtsrichtung, wenn der Rickwértsschalter
(156) betatigt wird.

Radlader (10) nach Anspruch 4, ferner mit ei-
ner Einrichtung zum Anordnen des Vorwiris-
schalters (158), des Riickwértsschalters (156)
und des Vorwdrisverriegelungsschalters (154)
am Handgriff.
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Radlader (10) nach Anspruch 2 bis 5, wobei
die Schaltungseinrichtung (142, 192, 212, 310,
422, 401) elektromechanische Relais (162,
164, 166, 168, 170, 172, 194, 196, 198, 214,
216, 218, 220, 222, 312, 314, 316, 318) auf-
weist.

Radlader (10) nach Anspruch 1, wobei die
HilfsflissigkeitsanschluBeinrichtung (132, 134,
138, 140) Hydraulikschlduche (134, 140) auf-
weist.

Radlader (10) nach den Anspriichen 1 bis 7,
wobei der Lader ferner aufweist:

eine Hubarmanordnung (30), die schwenk-
bar am Lader (10) angeordnet ist;

einen Hubzylinder (36) zum Antreiben des
Hubarms in Bezug auf den Lader (10);

ein Hubventil (90), das den Hubzylinder
(36) mit der Hydraulikpumpeneinrichtung (80)
verbindet, zum Steuern des Hydraulikfllissig-
keitsstroms zum Hubzylinder (36); und

eine vorn angeordnete Zusatzvorrichtungs-
befestigungseinrichtung (35) zum Anordnen ei-
ner Zusatzvorrichtung (34) mit einem Hydrau-
likmotor an der Hubarmanordnung (30).

Radlader (10) nach Anspruch 1, wobei das
Hilfssteuerventil (92) ein Hydrauliksteuerventil
ist, das die HilfsflissigkeitsanschluBeinrichtung
(132, 134, 138, 140) mit der Hydraulikpumpen-
einrichtung in einem Hydraulikkreis verbindet,
zum Steuern des Stroms der Hydraulikfllssig-
keit zu der HilfsflissigkeitsanschluBeinrichtung
(132, 134, 138, 140), und wobei der Lader (10)
ferner aufweist:

eine elekirisch betdtigbare Druckentla-
stungseinrichtung (110, 402, 404), die im Hy-
draulikkreis angeordnet ist und auf elekirische
Drucksteuersignale anspricht, um zu bewirken,
daB der Druck der Hydraulikflissigkeit einen
von mehreren Maximaldriicken hat; und

eine Drucksteuerschaltereinrichtung (144),
die im Fahrzeugflihrerraum angeordnet ist und
mit der Druckentlastungseinrichtung (110, 402,
404) verbunden ist, zum Bereitstellen der elek-
trischen Drucksteuersignale als Antwort auf die
Betatigung durch den Fahrzeugfiihrer, wodurch
der Fahrzeugfiihrer die M&glichkeit erhdlt, den
maximalen Druck der Hydraulikflissigkeit im
Hydraulikkreis zu wahlen.

Radlader (10) nach Anspruch 9, wobei die
elektrisch betétigbare Druckentlastungseinrich-
tung (110, 402, 404) aufweist:

ein erstes Uberdruckventil fiir relativ niedri-
gen Druck (404);

ein elekirisch betétigbares Fllssigkeits-
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stromsteuerventil (406), das mit dem Uber-
druckventil fir niedrigen Druck (404) in Reihe
geschaltet und so angeschlossen ist, daB es
die Drucksteuersignale von der Drucksteuer-
schaltereinrichtung (401) empféngt; und

ein zweites Uberdruckventil flr relativ ho-
hen Druck (402), das in einer hydraulischen
Parallelschaltung angeordnet ist, mit der Rei-
henschaltung des Uberdruckventils fiir niedri-
gen Druck (404) und des Flussigkeitsstrom-
steuerventils (406), wobei der maximale Druck
im Hydraulikkreis durch das Uberdruckventil
fur relativ niedrigen Druck (404) bestimmt wird,
wenn das Fllssigkeitsstromsteuerventil (406)
so betétigt wird, daB es den Flissigkeitsstrom
ermdglicht, und der maximale Druck im Hy-
draulikkreis durch das zweite Uberdruckventil
fur relativ hohen Druck (402) bestimmt wird,
wenn das Fllssigkeitsstromsteuerventil (406)
so betétigt wird, daB es den Flissigkeitsstrom
verhindert.

Radlader (10) nach Anspruch 9 oder 10, ferner
mit einer Einrichtung zum Anordnen der Druck-
steuerschaltereinrichtung (144) am Handgriff.

Radlader (10) nach Anspruch 9 bis 11, wobei
die Drucksteuerschaltereinrichtung (144) auf-
weist:

einen Drucksteuerschalter (150, 152); und

eine Schaltungseinrichtung (420), die den
Drucksteuerschalter (144) mit der elektrisch
betdtigbaren Druckentlastungseinrichtung (402,
404) verbindet.

Radlader (10) nach Anspruch 1, wobei der
Lader (10) ferner aufweist:

eine Hubarmanordnung, die schwenkbar
am Lader (10) angeordnet ist, und wobei die
Zusatzvorrichtungsbefestigungseinrichtung (35,
46) eine vorn angeordnete Zusatzvorrichtungs-
halterung (35) zum Anordnen einer vorn ange-
ordneten Zusatzvorrichtung (34) mit einem Hy-
draulikmotor an der Hubarmanordnung (30)
und wobei die HilfsfllissigkeitsanschluBeinrich-
tung eine vordere HilfsflissigkeitsanschluBein-
richtung (132, 134) ist zum Herstellen einer
Hydraulikflissigkeitsverbindung mit einem Hy-
draulikmotor einer vorn angeordneten Zusatz-
vorrichtung (34);

eine hinten angeordnete Zusatzvorrich-
tungshalterung (46) zum Anordnen einer hinten
angeordneten Zusatzvorrichtung (43) mit ei-
nem Hydraulikmotor an einem hinteren Teil
des Laders (10);

eine hintere HilfsflissigkeitsanschluBein-
richtung (138, 140) zum Herstellen einer Hy-
draulikflissigkeitsverbindung mit einem Hy-
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draulikmotor einer hinten angeordneten Zusatz-
vorrichtung (43), wobei das Hilfssteuerventil
(92) zwischen der Hydraulikpumpeneinrichtung
(80) und der vorderen Hilfsflissigkeitsan-
schluBeinrichtung (132, 134) und der hinteren
HilfsfllissigkeitsanschluBeinrichtung (138, 140)
angeordnet ist;

ein elekirisch steuerbares Umlenksteuer-
ventil (74), das zwischen dem Hilfssteuerventil
(92) und der vorderen Hilfsflissigkeitsan-
schluBeinrichtung (132, 134) und zwischen
dem Hilfssteuerventil (92) und der hinteren
HilfsfllissigkeitsanschluBeinrichtung (138, 140)
angeordnet ist, zum wé&hlbaren Umlenken der
Hydraulikflissigkeit zwischen dem Hilfssteuer-
ventil (92) und der vorderen (132, 134) oder
der hinteren (138, 140) Hilfsflissigkeitsan-
schluBeinrichtung als Antwort auf Hilfssteuersi-
gnale; und

eine Umlenkschaltereinrichtung (144, 142,
310, 401, 422), die verbunden ist mit dem
Umlenksteuerventil (74) zum Bereitstellen der
Hilfswihlsignale als Antwort auf die Betatigung
durch den Fahrzeugfiihrer.

Radlader (10) nach Anspruch 13, wobei die
Umlenkschaltereinrichtung (144, 142, 310, 401,
422) aufweist:

einen Umlenkschalter (148); und

eine Schaltungseinrichtung (142, 310, 401,
422), die den Umlenkschalter (148) mit dem
elektrisch steuerbaren Umlenksteuerventil (74)
verbindet.

Radlader (10) nach Anspruch 14, ferner mit
einer Befestigungseinrichtung (144) zum An-
ordnen des Umlenkschalters (148) am Hand-
griff.

Radlader (10) nach Anspruch 1, wobei der
Lader (10) ferner aufweist:

eine Hubarmanordnung, die schwenkbar
am Lader (10) angeordnet ist, und wobei die
Zusatzvorrichtungsbefestigungseinrichtung (35,
46) eine vordere Zusatzvorrichtungshalterung
(35) zum Anordnen einer vorn angeordneten
Zusatzvorrichtung (34) mit einem Hydraulikmo-
tor an der Hubarmanordnung (30) ist und wo-
bei die HilfsflissigkeitsanschluBeinrichtung
eine vordere HilfsfllissigkeitsanschluBeinrich-
tung (132, 134) zum Verbinden der Hydraulik-
flussigkeit mit einem Hydraulikmotor einer vorn
angeordneten Zusatzvorrichtung (34) ist;

eine hintere Zusatzvorrichtungshalterung
(46) zum Anordnen einer hinten angeordneten
Zusatzvorrichtung (43) am hinteren Teil des
Laders (10);

eine hintere HilfsflissigkeitsanschluBein-
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richtung (138, 140) zum Herstellen einer Hy-
draulikflissigkeitsverbindung mit einem Hy-
draulikmotor einer hinten angeordneten Zusatz-
vorrichtung (43), wobei das elekirisch steuer-
bare Hilfssteuerventil (92) in einem Hydraulik-
kreis zwischen der Hydraulikpumpeneinrich-
tung (80) und der vorderen Hilfsflissigkeitsan-
schluBeinrichtung (132, 134) und der hinteren
HilfsfllissigkeitsanschluBeinrichtung (138, 140)
angeordnet ist, zum Steuern des Hydraulikfllis-
sigkeitsstroms als Antwort auf elektrische Hilfs-
steuersignale;

ein elekirisch steuerbares Umlenksteuer-
ventil (74), das im Hydraulikkreis zwischen
dem Hilfssteuerventil (92) und der vorderen
HilfsfllissigkeitsanschluBeinrichtung (132, 134)
und zwischen dem Hilfssteuerventil (92) und
der hinteren HilfsfllissigkeitsanschluBeinrich-
tung (138, 140) angeordnet ist, zum wahlbaren
Umlenken der Hydraulikflissigkeit zwischen
dem Hilfssteuerventil (92) und der vorderen
(132, 134) oder der hinteren (138, 140) Hilfs-
flussigkeitsanschluBeinrichtung als Antwort auf
elekitrische Hilfssteuersignale;

eine elekirisch betdtigbare Druckentla-
stungseinrichtung (110, 402, 404), die im Hy-
draulikkreis angeordnet ist und auf elekirische
Systemdrucksteuersignale anspricht, um zu
bewirken, daB der Druck der Hydraulikflissig-
keit im Hydraulikkreis einen von mehreren ma-
ximalen Driicken hat;

eine Umlenkschaltereinrichtung (144, 142,
310, 401, 422), die im Fahrzeugfihrerraum
(40) angeordnet ist und mit dem Umlenksteu-
erventil (74) verbunden ist, zur Bereitstellung
von Hilfssteuersignalen als Antwort auf die Be-
tdtigung durch den Fahrzeugfiihrer; und

eine Drucksteuerschaltereinrichtung (144),
die im Fahrzeugfiihrerraum (40) angeordnet ist
und mit der Druckentlastungseinrichtung (110,
402, 409) verbunden ist, zur Bereitstellung von
elektrischen Systemdrucksteuersignalen als
Antwort auf eine Betdtigung durch den Fahr-
zeugflhrer, wodurch es mdglich wird, daB der
Fahrzeugflihrer den maximalen Druck der Hy-
draulikflissigkeit im Hydraulikkreis wahlt.

Radlader (10) nach Anspruch 16, ferner mit
einer Einrichtung (144) zum Anordnen der Um-
lenkschaltereinrichtung (148), der Hilfsschalter-
einrichtung (154, 156, 158) und der Drucksteu-
erschaltereinrichtung (150, 152) an den Hand-
griffen.

Radlader (10) nach Anspruch 1, wobei das
elektrisch betitigbare Hilfssteuerventil (92) in
einem Hydraulikkreis zwischen der Hydraulik-
pumpeneinrichtung (80) und der Hilfsflissig-
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keitsanschluBeinrichtung (132, 134, 138, 140)
angeordnet ist und wobei der Lader (10) ferner
aufweist:

eine elekirisch betdtigbare Druckentla-
stungseinrichtung (110, 402, 404), die im Hy-
draulikkreis angeordnet ist, zum wahlbaren Ab-
lassen von Druck im Hydraulikkreis bei einem
ersten relativ niedrigen Entlastungsdruck oder
einem zweiten relativ hohen Entlastungsdruck
als Antwort auf elekirische Systemdrucksteuer-
signale, wobei die elekirische Hilfsschalterein-
richtung (146, 144, 142, 192, 212, 310, 401,
422) verbunden ist mit der Druckentlastungs-
einrichtung (110, 402, 404) zum Bereitstellen
von Drucksteuersignalen, die die Druckentla-
stungseinrichtung (110, 402, 404) betétigen,
um den zweiten, relativ hohen Entlastungs-
druck im Hydraulikkreis zu wahlen, wenn eine
entsprechende Betitigung durch einen Fahr-
zeugfihrer erfolgt.

Radlader (10) nach Anspruch 18, ferner mit
einer Entriegelungsschaltereinrichtung (156),
die mit der Druckentlastungseinrichtung (110,
402, 404) und dem Hilfssteuerventil (92) ver-
bunden ist, zur Betdtigung des Hilfssteuerven-
tils (92) und zur Unterbrechung des kontinuier-
lichen Vorwdirtsflissigkeitsstroms und zur Be-
tdtigung der Druckentlastungseinrichtung (110,
402, 404), um den ersten, relativ niedrigen
Entlastungsdruck im Hydraulikkreis zu wahlen,
wenn eine entsprechende Betitigung durch ei-
nen Fahrzeugfiihrer erfolgt.

Radlader (10) nach Anspruch 18 oder 19, wo-
bei die Schaltereinrichtung (146, 144, 142, 192,
212, 310, 401, 422) aufweist:

einen Vorwirtsverriegelungsschalter (146);
und

eine Schaltungseinrichtung (401), die den
Vorwdirtsverriegelungsschalter (146) mit dem
Hilfssteuerventil (92) und der Druckentla-
stungseinrichtung (402, 404) verbindet, zum
Bereitstellen von Hilfssteuersignalen, die einen
kontinuierlichen Hydraulikflissigkeitsstrom in
einer Vorwdrtsrichtung bewirken, und zum Be-
reitstellen der Druckentlastungssignale, die die
Druckentlastungseinrichtung (402, 404) betiti-
gen, um den zweiten, relativ hohen Entla-
stungsdruck im Hydraulikkreis zu w3hlen als
Antwort auf eine entsprechende Betétigung
des  Vorwirtsverriegelungsschalters  (146)
durch einen Fahrzeugfihrer.

Radlader (10) nach Anspruch 20, wobei die
Schaltereinrichtung (146, 144, 142, 192, 212,
310, 401, 422) ferner aufweist:

einen Vorwirtsschalter (158);
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einen Rickwirtsschalter (156);

und wobei die Schaltungseinrichtung (401)
den Vorwirtsschalter (158) und den Riick-
wértsschalter (156) mit dem Hilfssteuerventil
(92) und der Druckentlastungseinrichtung (402,
404) verbindet und Hilfssteuersignale bereit-
stellt, die den Hydraulikflissigkeitsstrom in der
Vorwdrtsrichtung bewirken, wenn der Vorwirts-
schalter (158) vom Fahrzeugfihrer betitigt
wird, Hilfssteuersignale bereitstellt, die den Hy-
draulikflissigkeitsstrom in einer Rlckwartsrich-
tung bewirken, wenn der Riickwartsschalter
(156) betitigt wird, und Hilfssteuersignale, die
den kontinuierlichen Vorwirtsflissigkeitsstrom
unterbrechen, und Entlastungsdrucksignale be-
reitstellf, die die Druckentlastungseinrichtung
(402, 404) betdtigen, um den ersten, relativ
niedrigen Entlastungsdruck im Hydraulikkreis
zu wahlen, wenn der Riickwirtsschalter (156)
betatigt wird.

Revendications

Chargeuse dirigée par patinage (10) destinée a
étre utilisée avec un accessoire (34) ayant un
moteur hydraulique, la chargeuse comportant
un compartiment (40) destiné & un opérateur,
un moteur, des roues motrices (12) qui sont au
contact du sol, un dispositif & pompe hydrauli-
que entrainé par le moteur et destiné & tran-
smetire du fluide hydraulique sous pression,
un dispositif (35, 46) de montage d'accessoire,
destiné au montage d'un accessoire (34) qui
posséde un moteur hydraulique auxiliaire sur
la chargeuse (10), un dispositif (132, 134, 138,
140) & embout de fluide auxiliaire destiné a
coupler du fluide hydraulique au moteur hy-
draulique de l'accessoire (34), un distributeur
(92) de commande auxiliaire, commandé élec-
triguement et couplant le dispositif & embout
de fluide auxiliaire (132, 134, 138, 140) au
dispositif (80) & pompe hydraulique afin que la
circulation du fluide hydraulique transmis au
dispositif & embout de fluide auxiliaire (132,
134, 138, 140) soit réglée en fonction des
signaux électriques de commande, et un levier
(58L, 58R) de commande d'entralnement ayant
une poignée et monté & I'intérieur du comparti-
ment (40) de l'opérateur, la chargeuse étant
caractérisée par

un dispositif & interrupteurs auxiliaires
(146, 144, 142, 192, 212, 310, 401, 422) com-
mandé par I'opérateur et monté au moins par-
tiellement sur la poignée du levier (58L, 58R)
de commande d'enirainement et couplé au
distributeur de commande auxiliaire (92) afin
qu'il transmette des signaux électriques de
commande auxiliaire provoquant la circulation



29 EP 0 352 654 B1

continue de fluide dans un premier sens au
dispositif & embout de fluide auxiliaire (132,
134, 138, 140) & la suite d'une manoeuvre de
I'opérateur.

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle le dispositif 2
interrupteurs auxiliaires (146, 144, 142, 192,
212, 310, 401, 422) commandé par |'opérateur
comprend :

un interrupteur de verrouillage avant (154,
158), et

un circuit (142, 192, 212, 310, 422) cou-
plant l'interrupteur de verrouillage avant au dis-
tributeur de commande auxiliaire (92) afin qu'il
provoque une circulation continue du fluide
vers l'avant lorsque l'interrupteur (154, 158) de
verrouillage avant est commandsé.

Chargeuse dirigée par patinage (10) selon la
revendication 2, dans laquelle le dispositif
(146, 144, 142, 192, 212, 310, 401, 422) i
interrupteurs auxiliaires comporte :

un interrupteur avant (158),

un interrupteur arriére (156), et

un circuit (142, 192, 212, 310, 422) destiné
a coupler les interrupteurs avant (158) et arrié-
re (156) au distributeur de commande auxiliaire
(92) avec circulation du fluide hydraulique vers
I'avant lorsque l'interrupteur avant (158) est
commandé par l'opérateur et circulation du
fluide hydraulique vers l'arriére lorsque l'inter-
rupteur arriere (156) est commandé par 'opé-
rateur.

Chargeuse dirigée par patinage (10) selon la
revendication 3, dans laquelle le circuit (142,
192, 212, 310, 401, 422) comporte en outre un
dispositif (168, 194, 218, 312) destiné 2 inter-
rompre la circulation continue du fluide vers
l'avant lorsque l'interrupteur arriere (156) est
manoeuvré.

Chargeuse dirigée par patinage (10) selon la
revendication 4, comprenant en outre un dis-
positif destiné au montage des interrupteurs
avant (158), arriere (156) et de verrouillage
avant (154) sur la poignée.

Chargeuse dirigée par patinage (10) selon les
revendications 2 &4 5, dans laquelle le circuit
(142, 192, 212, 310, 422, 401) comporie des
relais électromécaniques (162, 164, 166, 168,
170, 172, 194, 196, 198, 214, 216, 218, 220,
222, 312, 314, 316, 318).

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle le dispositif 2
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embout de fluide auxiliaire (132, 134, 138, 140)
comprend des tubes hydrauliques souples
(134, 140).

Chargeuse dirigée par patinage (10) selon les
revendications 1 & 7, dans laquelle la chargeu-
se comprend en outre :

un ensemble (30) & bras de levage monté
sous forme articulée sur la chargeuse (10),

un vérin de levage (36) destiné a entrainer
le bras de levage par rapport & la chargeuse
(10),

un distributeur de levage (90) couplant le
vérin de levage (36) au dispositif 3 pompe
hydraulique (80) afin que la circulation du flui-
de hydraulique vers le vérin de levage (36) soit
réglée, et

un dispositif (35) de montage d'accessoire
A l'avant, destiné au montage d'un accessoire
(34) possédant un moteur hydraulique sur I'en-
semble 4 bras de levage (30).

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle le distributeur de
commande auxiliaire (92) est un distributeur
hydraulique de commande qui couple le dispo-
sitif & embout de fluide auxiliaire (132, 134,
138, 140) au dispositif & pompe hydraulique
dans un circuit hydraulique de commande de
circulation de fluide hydraulique vers le dispo-
sitif & embout de fluide auxiliaire (132, 134,
138, 140), et dans laquelle la chargeuse (10)
comporte en outre :

un dispositif (110, 402, 404) de décharge
de pression commandé électriquement, couplé
au circuit hydraulique et commandé par des
signaux électriques de réglage de pression de
maniére que la pression du fluide hydraulique
prenne l'une de plusieurs pressions maxima-
les, et

un dispositif (144) 2 interrupteurs de régla-
ge de pression monté A I'intérieur du comparti-
ment de I'opérateur et couplé au disposiiif de
décharge de pression (110, 402, 404) afin qu'il
transmette les signaux électriques de réglage
de pression A la suite d'une manoeuvre par
l'opérateur et permette ainsi 4 I'opérateur de
sélectionner la pression maximale du fluide
hydraulique dans le circuit hydraulique.

Chargeuse dirigée par patinage (10) selon la
revendication 9, dans laquelle le dispositif
(110, 402, 404) de décharge de pression com-
mandé électriquement comprend :

une premiére soupape (404) de décharge
a pression relativement faible,

une soupape (406) de réglage de circula-
tion, commandée éleciriquement et connectée
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en série avec la soupape de décharge 2 basse
pression (404) et couplée de maniére qu'elle
recoive les signaux de réglage de pression du
dispositif (401) & interrupteurs de réglage de
pression, et

une seconde soupape (402) de décharge &
pression relativement élevée, couplée dans un
circuit hydraulique paralléle avec la combinai-
son en série de la soupape (404) de décharge
A basse pression et de la soupape (406) de
réglage de débit, si bien que la pression maxi-
male dans le circuit hydraulique est établie par
la premieére soupape (404) de décharge 2
pression relativement faible lorsque la soupape
(406) de réglage de débit est commandée
d'une maniére qui permet la circulation du
fluide, et la pression maximale dans le circuit
hydraulique est déterminée par la seconde
soupape (402) de décharge & pression relati-
vement élevée lorsque la soupape (406) de
réglage de débit est commandée d'une manié-
re qui empéche la circulation du fluide.

Chargeuse dirigée par patinage (10) selon la
revendication 9 ou 10, comprenant en outre un
dispositif de montage du dispositif (144) & in-
terrupteur de réglage de pression sur la poi-
gnée.

Chargeuse dirigée par patinage (10) selon les
revendications 9 & 11, dans laquelle le disposi-
tif (144) 2 interrupteur de réglage de pression
comprend :

un interrupteur (150, 152) de réglage de
pression, et

un circuit (420) couplant linterrupteur
(144) de réglage de pression au dispositif (402,
404) de décharge de pression & commande
électrique.

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle la chargeuse
comporte en outre :

un ensemble A bras de levage monté de
maniére articulée sur la chargeuse (10), et tel
que le dispositif (35, 46) de montage d'acces-
soire est un dispositif (35) de montage d'ac-
cessoire avant destiné & monter un accessoire
(34) ayant un moteur hydraulique sur I'ensem-
ble &4 bras de levage (30) a l'avant, et le
dispositif & embout de fluide auxiliaire est un
dispositif & embout de fluide auxiliaire avant
(132, 134) destiné a coupler du fluide hydrauli-
que & un moteur hydraulique d'un accessoire
(34) monté a I'avant,

un dispositif (46) de montage arriere desti-
né au montage d'un accessoire (43) a l'arriere
et ayant un moteur hydraulique, sur une partie
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arriere de la chargeuse (10),

un dispositif (138, 140) & embout de fluide
auxiliaire arriere destiné 3 coupler du fluide
hydraulique & un moteur hydraulique d'un ac-
cessoire (43) monté A l'arriére, le distributeur
(92) de commande auxiliaire étant monié enire
le dispositif (80) & pompe hydraulique et les
dispositifs & embout de fluide auxiliaire avant
(132, 134) et arriere (138, 140),

un distributeur (74) de déviation comman-
dé électriquement, couplé entre le distributeur
(92) de commande auxiliaire et le dispositif
(132, 134) & embout de fluide auxiliaire avant,
et entre le distributeur de commande auxiliaire
(92) et le dispositif (138, 140) & embout de
fluide auxiliaire arriere, et destiné & acheminer
sélectivement du fluide hydraulique enire le
distributeur de commande auxiliaire (92) et I'un
des dispositifs & embout de fluide auxiliaire
avant (132, 134) et arriére (138, 140) en fonc-
tion de signaux de commande auxiliaire, et

un dispositif & interrupteur de déviation
(144, 142, 310, 401, 422) couplé au distribu-
teur de déviation (74) et destiné a transmetire
les signaux de sélection auxiliaire & la suite
d'une manoeuvre par I'opérateur.

Chargeuse dirigée par patinage (10) selon la
revendication 13, dans laquelle le dispositif a
interrupteur de déviation (144, 142, 310, 401,
422) comporte :

un interrupteur de déviation (148), et

un circuit (142, 310, 401, 422) couplant
l'interrupteur de déviation (148) au distributeur
(74) de déviation & commande électrique.

Chargeuse dirigée par patinage (10) selon la
revendication 14, comprenant en outre un dis-
positif (144) de montage de l'interrupteur de
déviation (148) sur la poignée.

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle la chargeuse
(10) comporte en outre :

un ensemble A bras de levage monté de
maniére articulée sur la chargeuse (10), le
dispositif (35, 46) de montage d'accessoire
étant un dispositif (35) destiné au montage
d'un accessoire (34) a l'avant et ayant un
moteur hydraulique sur I'ensemble (30) & bras
de levage, le dispositif & embout de fluide
auxiliaire étant un dispositif (132, 134) 4 em-
bout de fluide auxiliaire avant destiné a coupler
du fluide hydraulique & un moteur hydraulique
d'un accessoire (34) monté 2 I'avant,

un dispositif (46) destiné au montage d'un
accessoire (43) monté a l'arriere sur l'arriére
de la chargeuse (10),
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un dispositif (138, 140) & embout de fluide
auxiliaire arriere destiné 3 coupler du fluide
auxiliaire & un moteur hydraulique d'un acces-
soire (43) monté & l'arriére, le distributeur (92)
de commande auxiliaire qui est commandé
électriquement étant couplé a un circuit hy-
draulique entre le dispositif (80) & pompe hy-
draulique et les dispositifs & embout de fluide
auxiliaire avant (132, 134) et arriere (138, 140)
afin que la circulation du fluide hydraulique soit
réglée en fonction de signaux électriques de
commande auxiliaire,

un distributeur (74) de déviation & com-
mande élecirique, raccordé au circuit hydrauli-
que entre le distributeur (92) de commande
auxiliaire et le dispositif & embout de fluide
auxiliaire avant (132, 134), et entre le distribu-
teur (92) de commande auxiliaire et le disposi-
tif & embout de fluide auxiliaire arriere (138,
140) afin qu'il achemine sélectivement le fluide
hydraulique entre le distributeur de commande
auxiliaire (92) et I'un des dispositifs & embout
de fluide auxiliaire avant (132, 134) et arriére
(138, 140) en fonction des signaux électriques
de commande auxiliaire,

un dispositif (110, 402, 404) de décharge
de pression, commandé électriquement, cou-
plé au circuit hydraulique et commandé par
des signaux électriques de réglage de pres-
sion de l'ensemble afin qu'il provoque la mise
de la pression du fluide hydraulique du circuit
hydraulique & I'une de plusieurs pressions
maximales,

un dispositif & interrupteurs de déviation
(144, 142, 310, 401, 422) monté dans le com-
partiment (40) de l'opérateur et couplé au dis-
tributeur (74) de déviation afin qu'il transmette
les signhaux de commande auxiliaire & la suite
de la manoeuvre par |'opérateur, et

un dispositif (144) 2 interrupteurs de régla-
ge de pression, monté dans le compartiment
(40) de I'opérateur et couplé au dispositif (110,
402, 409) de décharge de pression afin qu'il
transmette les signaux électriques de réglage
de pression de l'ensemble a la suite de la
manoeuvre par l'opérateur et permette ainsi a
l'opérateur de sélectionner la pression maxi-
male du fluide hydraulique dans le circuit hy-
draulique.

Chargeuse dirigée par patinage (10) selon la
revendication 16, comprenant en outre un dis-
positif (144) de montage du dispositif (148) a
interrupteur de déviation, du dispositif (154,
156, 158) & interrupteurs auxiliaires et du dis-
positif (150, 152) & interrupteur de réglage de
pression sur les poignées.
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34

Chargeuse dirigée par patinage (10) selon la
revendication 1, dans laquelle

le distributeur (92) de commande auxiliai-
re, commandé électriquement, est couplé a un
circuit hydraulique entre le dispositif (80) a
pompe hydraulique et le dispositif & embout
de fluide auxiliaire (132, 134, 138, 140), et la
chargeuse (10) comporte en outre :

un dispositif (110, 402, 404) de décharge
de pression, commandé électriquement, cou-
plé au circuit hydraulique et destiné a4 déchar-
ger sélectivement la pression du circuit hy-
draulique & une premiére pression de déchar-
ge relativement faible ou & une seconde pres-
sion de décharge relativement élevée en fonc-
tion de signaux électriques de réglage de pres-
sion de I'ensemble, le dispositif 3 interrupteur
auxiliaire (146, 144, 142, 192, 212, 310, 401,
422) étant couplé au dispositif (110, 402, 404)
de décharge de pression afin qu'il transmette
des signaux de réglage de pression comman-
dant le dispositif (110, 402, 404) de décharge
de pression pour la sélection de la seconde
pression de décharge relativement élevée dans
le circuit hydraulique, 3 la suite d'une com-
mande par un opérateur.

Chargeuse dirigée par patinage (10) selon la
revendication 18, comprenant en outre un dis-
positif (156) & interrupteurs de déverrouillage
couplé au dispositif de décharge de pression
(110, 402, 404) et au distributeur de comman-
de auxiliaire (92) et destiné & commander le
dispositif de commande auxiliaire (92) et a
interrompre la circulation continue du fluide
vers l'avant, et & commander le dispositif de
décharge (110, 402, 404) afin qu'il sélectionne
la premiére pression de décharge relativement
faible dans le circuit hydraulique, & la suite

d'une commande par |'opérateur.

Chargeuse dirigée par patinage (10) selon la
revendication 18 ou 19, dans laquelle le dispo-
sitif & interrupteurs (146, 144, 142, 192, 212,
310, 401, 422) comprend :

un interrupteur (146) de verrouillage avant,
et

un circuit (401) couplant l'interrupteur de
verrouillage avant (146) au distributeur de
commande auxiliaire (92) et au dispositif de
décharge de pression (402, 404) afin qu'il tran-
smette les signaux de commande auxiliaire
provoquant la circulation continue du fluide hy-
draulique vers l'avant et qu'il transmette les
signaux de décharge de pression commandant
le dispositif (402, 404) de décharge de pres-
sion pour la sélection de la seconde pression
de décharge relativement élevée dans le cir-
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cuit hydraulique, 3 la suite de la commande
par l'opérateur de l'interrupteur (146) de ver-
rouillage avant.

Chargeuse dirigée par patinage (10) selon la
revendication 20 dans laquelle le dispositif &
interrupteurs (146, 144, 142, 192, 212, 310,
401, 422) comporte en outre :

un interrupteur avant (158), et

un interrupteur arriére (156), et

le circuit (401) couple les interrupteurs
avant (158) et arriere (156) au distributeur de
commande auxiliaire (92) et au dispositif de
décharge de pression (402, 404) et transmet
les signaux de commande auxiliaire provo-
quant la circulation du fluide hydraulique vers
I'avant lorsque l'interrupteur avant (158) est
commandé par l'opérateur, les signaux de
commande auxiliaire provoquant la circulation
du fluide hydraulique vers l'arriere lorsque I'in-
terrupteur arriére (156) est commandé et les
signaux de commande auxiliaire interrompant
la circulation continue du fluide vers l'avant et
les sighaux de décharge de pression comman-
dant le dispositif de décharge de pression
(402, 404) pour la sélection de la premiére
pression de décharge relativement faible dans
le circuit hydraulique lorsque l'interrupteur ar-
riere (156) est manoeuvré.
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