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operator in trying to precisely position the blade. Since the position of
the blade is dependent upon Technical Field
coordinated modulation of two separate control This invention relates
generally to a fluid con-  valves by the operator, such precise positioning
trol circuit for positioning an earthmoving blade    5    of the blade is
very difficult. In at least one such and more particularly to a circuit for
providing   known arrangement, one of the control valves is dual cylinder
tip of the blade, dual cylinder tilt of  solenoid actuated and thereby
makes precise the blade and single cylinder tilt of the blade.
positioning of the blade even more difficult since the operator only has
control of the direction of Background Art                               10
fluid flow to the tilt cylinder controlled by the Many earthmoving vehicles
have a blade           solenoid actuated control valve and has virtually
mounted on the front end thereof for pushing or    no control over the
amount of fluid flow to that dozing material. The blade of such vehicles is
cylinder. commonly mounted such that it can be raised and     US-A-3 774
696 discloses a dozer blade control lowered through the use of one or more
double-   15   circuit which uses a control valve and selector acting
hydraulic cylinders. Additionally, the blade  valve combination to obtain
dual cylinder tilt and of some such vehicles is mounted such that it can
pitch. However, that circuit does not have the be tilted about a horizontal
axis generally perpen-  capability of providing single cylinder tilt of the
dicular to the  blade through the use of only a    dozer blade. single
hydraulic cylinder. The blade of other such   20 vehicles is mounted such
that it can be both tilted  Disclosure of the Invention and tipped fore and
aft about a horizontal axis     In one aspect of the present invention, a
fluid substantially parallel with the blade through the  control circuit
for an earthmoving blade suitably use of dual hydraulic cylinders one at
each side of  supported on a vehicle so that the tilt and tip the blade.
Tilting is accomplished by extending    25   orientation of the blade
relatively to the ground is one hydraulic cylinder and retracting the other
controlled by first and second double acting fluid hydraulic cylinder and
tipping is accomplished by  pressure cylinders includes a tank and a pump.
A extending or retracting both cylinders at the same  single control valve
has an inlet port connected to time.
the pump, an exhaust port connected to the tank, One known hydraulic system
for controlling    30   and first and second control ports. The control
actuation of the dual hydraulic cylinders uses two  valve is movable to a
first position at which fluid control valves which are in fluid
communication    from said pump is directed through the first with a
selector valve which is in turn connected to  control port and to a second
position at which the dual hydraulic cylinders. The selector valve is
fluid from the pump is directed through the a two position valve with which
the operator can    35   second control port. The first control port is
select one of two modes of positioning the blade,  connected to one of the
ports of the first cylinder. i.e. dual cylinder tilting or dual cylinder
tipping. A  A selector valve is connected to the second single mechanical
control mechanism  is coh-       control port-of the control valve, the
other port of nected to both of the control valves so that they  the first
cylinder, and to the head end and rod end are operated in unison by the
vehicle operator for   40   ports of the second cylinder. The selector
valve is directing fluid to the appropriate ends of the dual  movable to
first, second and third positions. The cylinders as selected by the
position of the selec-  selector valve at the first position provides dual
tor valve. One of the problems with that system is  cylinder tilting of the
blade wherein the first that using two control valves adds undue cost to
cylinder extends and the second cylinder retracts the system while the
mechanism connecting the    45   when the control valve is at one of said
positions two control valves to a single operator control    and the first
cylinder retracts and the second lever adds both cost and complexity
thereto.       cylinder extends when the control valve is at the Moreover,
that system has only dual cylinder      other of said positions. The
selector valve at the tilting and dual cylinder tipping capability.
second position provides dual cylinder tipping of It has been found that in
many cases the blade   so   the blade wherein the first and second
cylinders can be made more versatile if the dual cylinder    both extend
when the control valve is at said one arrangement is provided with controls
which        position and retract when the control valve is at provide a
single cylinder tilt function. In such   the other position. The selector
valve at the third arrangement, dual cylinder tilting of the blade is
position provides single cylinder tilting of the utilized when rapid
changing of the blade position   55   blade wherein the first cylinder
extends and is desired and single cylinder tilting of the blade is
retracts and the second cylinder is hydraulically utilized when it is
desirable to apply maximum    locked at a fixed position at said one and
said force to only one corner of the blade.             other position
respectively of the control valve. The heretofore known arrangements having
In another aspect of the present invention, a both dual cylinder and single
cylinder tilting    60    selector valve comprises a body having a bore, an
capability of the blade employ a pair of control  inlet-outlet port, and
first, second and third motor valves with each control valve being
operatively   ports therein. A spool is slidably positioned in the
connected to a respective one of the two tilt      bore and movable to a
first position at which the 



cylinders. One of the problems encountered         inlet-outlet port is in
communication with the therewith isa problem encountered by the vehicle
65   third motor port and the second port is in com- 2    3              EP
0244401  B1                     4 munication with.the first motor port, to
a second  an inlet port 32 connected to the supply line 29. an position at
which the inlet-outlet port is in com-  exhaust port 33 connected to the
drain line 31, munication with the first motor port and the third  and a
pair of control ports 34,36. The control port motor port is in
communication with the first      34 is connected to the head end port 21
of the motor port, and to a third position at which the    5    cylinder 18
through a motor line 37. The control inlet-outlet port is in communication
with the first  valve 28 is a three position four way pilot motor port and
the second and third motor ports    operated valve and is normally spring
biased to a are blocked.                                       neutral
position by a pair of centering springs 38. The present invention provides
a control circuit  A restrictor valve 39 is disposed in the supply line for
dual cylinder tip, dual cylinder tilt and single   10   29 for maintaining
a minimum fluid pressure cylinder tilt of an earthmoving blade with the
upstream thereof as a source of pilot fluid. control circuit enabling the
operator to easily     The control circuit 10 also includes a selector
precisely position the blade. The circuit utilizes a  valve 41 connected to
the control port 36 of the selector valve in combination with a single con-
control valve 28 through a line 42, to the rod end trol valve to select the
desired blade function i.e.   15   port 22 of the cylinder 18 through a
motor line 43 dual cylinder tip, dual cylinder tilt or single    and to the
rod end port 22 and head end port 21 of cylinder tilt The control valve is
used solely to  the cylinder 19 through a pair of motor lines 46,47
modulatably control fluid flow to and from the     respectively. pair of
tilt cylinders in the particular pattern    The selector valve 41 includes
a body 48, a selected by the selector valve. Thus, since the   20   spool
49 and a pair of resilient centering actuation of both cylinders is
controlled by fluid  mechanisms 51 disposed at opposite ends of the flow
through the single control valve, the        spool 49. The body 48 has an
inlet-outlet port 52 operator has only one control valve to manipulate
connected to the line 42 and three motor ports 53, in all three operating
modes.                      54, 55 connected to the motor lines 43,46 and
47 25   respectively. The body also has an elongate bore Brief Description
of the Drawings                  56 therein and a plurality of annular
grooves 57- Fig. 1 is a schematic illustration of a control   62 axially
spaced along and intersecting with the circuit of an embodiment of the
present inven-     bore 56. The motor port 53 is in continuous tion; and
communication with the annular grooves 57 and Fig. 2 is an elevational
perspective view of a   30   60 and the motor ports 54 and 55 are in con-
representative blade which is variably positioned  tinuous communication
with the annular grooves by the control circuit of the present invention
and  61 and 59 respectively. The inlet-outlet port 52 is further
illustrating in fragmentary phantom out-  in continuous communication with
the annular line a representative vehicle on which the bull-   grooves 58
and 62. dozer blade is pivotally mounted.            35     The spool 49 is
slidably positioned in the bore 56 and has a plurality of annular flow
control Best Mode for Carrying Out the Invention           grooves 65-69
axially spaced along its length. A Referring to the drawings, a control
circuit 10 is  recess 71 is formed in each end of the spool. A illustrated
for positioning an earthmoving blade   pair of actuating chambers 72, 73
are defined in 11 suitably supported on a vehicle 12. The   40   the body
48 at opposite ends of the spool 49. A support for the blade 11 includes a
pair of push   pair of ports 74, 76 in the body 48 communicate arms 13
mounted on opposite sides of the vehicle   with the actuating chamber 72,
73 respectively. 12 through a pair of universal connections 14. The  Each
of the centering mechanisms 51 includes a blade 11 is pivotally connected
to the forward    coil spring 77 and a spring retainer 78 positioned ends
of the push arms 13 by a pair of universal   45   in the respective
actuating chamber 72, 73. Each connections 16. A pair of double-acting
fluid     spring retainer has a fluid flow passage 81 com- pressure lift
cylinders 17 are coupled intermediate  municating the actuating chamber
with the end of the vehicle 12 and the blade 11 for raising and   the
spool. lowering it in the usual manner. A pair of double-  A manually
actuated pilot control valve 82 is acting fluid pressure tilt cylinders 18,
19 are   so   connected to the supply line 29 upstream of the mounted
intermediate the push arms 13 and the     restrictor valve 39 through a
pilot supply line 83. blade 11 for tilting and tipping the blade relative
The pilot control valve 82 is connected to opposite to the vehicle. Each of
the cylinders 18, 19 have a  ends of the control valve 28 through a pair of
pilot head end port 21 and a rod end port 22.           lines 84, 86. A
solenoid actuated pilot valve 87 is It should hereinafter be appreciated
that in this   55   connected to the pilot supply line 83 and to the
application tilting is the action of moving the   ports 74,76 of the body
48 through a pair of pilot blade 11 about a horizontally arranged longi-
lines 88, 89 respectively. The solenoid valve is 



tudinal axis 23 substantially perpendicular to the  actuated in the usual
manner by manual actuation blade whereas tipping is the action of moving
the  of an electrical switch suitably connected to a blade about a
horizontally arranged transverse   60   source of electrical energy.
Typically, the electri- axis 24 substantially parallel to the blade.
cal switch could be mounted on the control lever The control circuit 10
includes a tank 26, a pump  connected to the pilot control valve 82 or
other 27 and a control valve 28 connected to the pump   convenient
locations at the operator's station. 27 through a supply line 29 and to the
tank 26 through a drain line 31. The control valve 28 has   65
Industrial Applicability                          thereby causing extension
of the tilt cylinder 18. In the use of the control circuit 10, the operator
The fluid exhausted from the tilt cylinder 18 can select one of three
different modes of varying  through the rod end port 22 is routed through
the the position of the blade 11 by selectively posi-  motor line 43, the
selector valve 41 and the motor tioning the spool 49 of the selector valve
41 and    5    conduit 46 to the tilt cylinder 19 through the rod then
axially positioning the blade through actua-  end port 22 thereby causing
retraction of the tilt tion of the control valve 28. The spool 49 is
cylinder 19. The fluid exhausted from the tilt movable to three distinct
positions and is shown   cylinder 19 through the head end port 21 is routed
in the first position. At the first position, the inlet-  through the motor
conduit 47, the selector valve, outlet port 52 is in communication with the
motor   to   and the line 42 to the control valve 28 where it is port 55
via the annular groove 58, the flow control  exhausted to the tank 26
through the drain line 31. groove 66 and the annular groove 59, and the
Conversely, moving the control valve 28 to the motor port 53 is in
communication with the motor   second operating position directs fluid from
the port 54 via the annular groove 60, the flow control  pump 27 through
the line 42, the selector valve groove 68 and the annular groove 61. The
spool   15   41, the motor lines 46,47,37, and the tilt cylinders 49 is
movable upwardly as viewed in the drawing    18, 19 in a reverse direction
than that described from the first position to a second position at
above resulting in extension of the tilt cylinder 19 which the inlet-outlet
port 52 is in communication  and retraction of the tilt cylinder 18. with
the motor port 54 via the annular groove 62,    The second mode of
positioning the blade 11 is the flow control groove 69 and the annular
groove   20   referred to as dual cylinder tip in which both the 61, and
the motor port 53 is in communication      tilt cylinders 18, 19 are
extended or retracted at with the motor port 55 via the annular groove 60,
the same time. Dual cylinder tip is selected by the the flow control groove
67 and the annular groove  operator selectively energizing the solenoid
valve 59. The spool is movable downwardly from the       87 to direct pilot
fluid through the pilot line 89 to first position to a third position at
which the inlet-   25   the actuating chamber 73 causing the spool to
outlet port 52 is in communication with the motor  move upwardly to the
second position. The con- port 53 via the annular groove 58, the flow
control  trol valve 28 is then moved to either the first or groove 65 and
the annular groove 57, and the       second operating positions depending
upon motor ports 54 and 55 are blocked by the spool.    which direction the
operator wants the blade to The control valve 28 is movable from the   30
tip. neutral position shown to first and second oper-     Tipping the blade
11 forward about the axis 24 ating positions. At the neutral position, the
inlet  Is initiated by moving the control valve 28 down- port 32 is in
communication with the exhaust port  wardly to the first position to
communicate fluid 33 and the control ports 34, 36 are blocked. The   from
the pump 27 through the motor line 37 to the control valve is moved
downwardly from the    35   head end port 21 of the tilt cylinder 18
causing it neutral position to the first operating position at  to extend.
The fluid exhausted from the tilt which the inlet port 32 communicates with
the      cylinder 18 through the rod end port 22 is routed control port 34
and the control port 36 com-      through the motor line 43, the selector
valve 41, municates with the exhaust port 33. The control    and the motor
line 47 to the head end port 21 of valve 28 is moved upwardly to the second
oper-   40   the tilt cylinder 19 causing it to also extend. The ating
position at which the inlet port 32 is in    fluid exhausted from the tilt
cylinder 19 through communication with the control port 36 and the     the
rod end port 22 is routed through the motor control port 34 is in
communication with the       line 46, the selector valve 41, the line 42,
and the exhaust port 33. It is to be understood that each of  control valve
28 to the tank 26. the first and second operating positions of the    45
Tipping the blade 11 rearwardly about the axis control valve 28 includes an
infinite number of    24 is initiated by moving the control valve 28
positions for modulatably controlling fluid flow   upwardly to its second
operating position to therethrough. The control valve is moved to the
communicate fluid from the pump 27 through the first and second positions
by manual actuation of  line 42, the selector valve 41, and the motor line
the pilot control valve 82 to direct pilot fluid from    so   46 to the rod
end port 22 of the tilt cylinder 19 the pilot supply line 83 through the
appropriate   causing it to retract. The fluid exhausted from the pilot
line 84 or 86.                              tilt cylinder 19 through the
head end port 21 is The first mode of varying the blade position is  routed
through the motor line 47, the selector 



referred to as dual cylinder tilt in which one of the  valve 41, the motor
line 43 and to the rod end port tilt cylinders 18, 19 is extended and the
other tilt   55   22 of tilt cylinder 18 causing the cylinder 18 to also
cylinder is retracted. Dual cylinder tilt is achieved  retract. The fluid
exhausted from the tilt cylinder with the spool 49 of the selector valve 41
at the  18 through the head end port 21 is directed position shown. This
position of the spool 49 is   through the motor line 37 and the control
valve 28 achieved when the solenoid valve 87 is deener-     to the tank 26.
gized and at the position shown wherein both   60    The third mode of
positioning the blade 11 is actuating chambers 72, 73 are vented to tank.
referred to as single cylinder tilt in which the tilt With the spool 49 at
the first position, actuation of  cylinder 18 is extended or retracted
while the tilt the control valve 28 to the first position directs  cylinder
19 remains hydraulically locked in a fixed fluid from the pump 27 through
the motor line 37   position. Single cylinder tilt is selected by the to
the head end port 21 of the tilt cylinder 18   65   operator selectively
energizing the solenoid valve 4    7               EP 0 244401 B1
8 87 to direct pressurized fluid through the pilot line  (28) being movable
to a first position at which 88 to the actuating chamber 72 causing the
spool     fluid from the pump (27) is directed through said 49 to move
downwardly to the third position. The     first control port (34) and to a
second position at control valve 28is then moved to either the first or
which fluid from said pump is directed through second operating positions
depending upon    5    the second control port (36), said first control
port which direction the operator wants the blade to      (34) being
connected to one of the ports (21,22) of be tilted.
the first cylinder (18); and Tilting the blade counterclockwise about the
a selector valve (41) connected to the second axis 23 is initiated by
moving the control valve 28  control port (36) of the control valve (28)
and to downwardly to the first operating position to   10   the other port
(21, 22) of the first cylinder (18) communicate fluid from the pump 27
through the       characterized in that the selector valve is con- motor
line 37 to the head end port 21 of the tilt    nected to the ports (21, 22)
of the second cylinder cylinder 18 causing it to extend. The fluid
(19), and is movable to a first position to provide exhausted from the tilt
cylinder 18 through the      dual cylinder tilting of the blade (11)
wherein the rod end port 22 is routed through the motor line    15   first
cylinder (18) extends and the second cylinder 43, the selector valve 41,
the line 42 and the       retracts when the control valve is moved to one
of control valve 28 to the tank 26. With the valve     said positions and
the first cylinder retracts and spool 49 at the third position the motor
ports 54    the second cylinder extends when the control and 55 are blocked
by the spool thereby              valve (28) is moved to the other of said
positions, hydraulically locking the tilt cylinder 19 at a fixed    20   a
second position to provide dual cylinder tipping position. Tilting the
blade 11 counterclockwise      of the blade (11) wherein the first and
second about the axis 23 is initiated by moving the         cylinders (18,
19) both extend when the control control valve 28 upwardly to its second
operating    valve (28) is moved to said one position and position to
direct fluid from the pump 27 through    retract when the control valve is
moved to said the line 42, the selector valve 41 and the motor   25   other
position, and to a third position to provide line 43 to the rod end port 22
of the tilt cylinder 18.  single cylinder tilting of the blade wherein the
The fluid exhausted from the tilt cylinder 18        second cylinder is
hydraulically locked at a fixed through the head end port 21 is routed
through       position and the first cylinder extends and retracts the
motor line 37 and the control valve 28 to the    when the control valve is
moved to said one and tank 26.                                       30
said second position respectively. In view of the foregoing, it is readily
apparent     2. The fluid control circuit (10) of claim  1 that the present
invention provides an improved      wherein said selector valve (41)
includes a body control circuit for positioning an earthmoving       (48)
having a bore (49), an inlet-outlet port (52), blade by one of three
different operating modes.     and first, second and third motor ports
(53,54,55) The control circuit utilizes a three position selec-   35
therein, said inlet-outlet port (52) being connected tor valve to select
the desired operating mode of    to the second control port (36) of the
control valve changing the blade position and a single control     (28),
said first motor port (53) being connected to valve to modulatably control
the flow of fluid to    said one port of the first cylinder (18), said
second and from the tilt cylinders in the manner selected   motor port (54)
being connected to one of the by the selector valve. Since the selector
valve is   40    ports (21, 22) of the second cylinder (19), said simply
used only to select the direction of fluid    third motor port (55) being
connected to the other flow, the operator can position it in one of the
port of the second cylinder;  and a spool (49) three positions and
thereafter use only the single   slidably positioned in the bore (56) and
movable control valve for modulatably controlling the        to a first
position at which the inlet-outlet port (52) amount of fluid flow to the
tilt cylinders for   45   is in communication with the third motor port
(55) precise positioning of the blade.                    and the second
motor port (54) is in communica- Other aspects, objects and advantages can
be       tion with the first motor port (53), to a second 



obtained from the drawings, the disclosure and       position at which the
inlet-outlet port (52) is in the appended claims.
communication with the second motor port. (54) 50   and the third motor
port (55) is in communication Claims
with the first motor port (53), and to a third position at which the
inlet-outlet port (52) is in 1. A fluid control circuit (10) for an
earthmoving  communication with the first motor port (53) and blade (11)
suitably supported on a vehicle (12) so   the second and third motor ports
are blocked. that the tilt and tip positioning of the blade    55   3. The
fluid control circuit (10) of claim  2 relative to the ground is controlled
by first and    wherein said body (48) includes first, second, second
double-acting fluid pressure cylinders (18,   third, fourth, fifth and
sixth annular grooves (57- 19), each of which has a head end port (21) and
a    62) longitudinally spaced along and intersecting rod end port (22),
comprising:                       with the bore (56), said inlet-outlet
port (52) being a tank (26);                                  so   in
continuous communication with the second a pump (27);
and sixth annular grooves (58, 62), said first a single control valve (28)
having an inlet port   motor port (53) being in continuous communica- (32)
connected to the pump (27), an exhaust port     tion with the first and
fourth annular grooves (57, (33) connected to the tank (26), and first and
60), said second motor port (54) being in con- second control ports (34,
36), said control valve   65   tinuous communication with the fifth annular
5    7                EP  0 244 401  B1                   8 87 to direct
pressurized fluid through the pilot line  (28) being movable to a first
position at which 88 to the actuating chamber 72 causing the spool
fluid from the pump (27) is directed through said 49 to move downwardly to
the third position. The      first control port (34) and to a second
position at control valve 28 is then moved to either the first or  which
fluid from said pump is directed through second operating positions
depending upon    5    the second control port (36). said first control
port which direction the operator wants the blade to       (34) being
connected to one of the ports (21,22) of be tilted.
the first cylinder (18); and Tilting the blade counterclockwise about the
a selector valve (41) connected to the second axis 23 is initiated by
moving the control valve 28   control port (36) of the control valve (28)
and to downwardly to the first operating position to   to   the other port
(21, 22) of the first cylinder (18) communicate fluid from the pump 27
through the        characterized in that the selector valve is con- motor
line 37 to the head end port 21 of the tilt     nected to the ports (21,
22) of the second cylinder cylinder 18 causing it to extend. The fluid
(19), and is movable to a first position to provide exhausted from the tilt
cylinder 18 through the       dual cylinder tilting of the blade (11)
wherein the rod end port 22 is routed through the motor line    15   first
cylinder (18) extends and the second cylinder 43, the selector valve 41,
the line 42 and the        retracts when the control valve is moved to one
of control valve 28 to the tank 26. With the valve      said positions and
the first cylinder retracts and spool 49 at the third position the motor
ports 54    the second cylinder extends when the control and  55 are
blocked by the spool thereby              valve (28) is moved to the other
of said positions, hydraulically locking the tilt cylinder 19 at a fixed
20    a second position to provide dual cylinder tipping position. Tilting
the blade 11 counterclockwise       of the blade (11) wherein the first and
second about the axis 23 is initiated by moving the          cylinders (18,
19) both extend when the control control valve 28 upwardly to its second
operating     valve (28) is moved to said one position and position to
direct fluid from the pump 27 through     retract when the control valve is
moved to said the line 42, the selector valve 41 and the motor   25   other
position, and to a third position to provide line 43 to the rod end port 22
of the tilt cylinder 18.  single cylinder tilting of the blade wherein the
The fluid exhausted from the tilt cylinder 18         second cylinder is
hydraulically locked at a fixed through the head end port 21 is routed
through        position and the first cylinder extends and retracts the
motor line 37 and the control valve 28 to the     when the control valve is
moved to said one and tank 26.                                        30
said second position respectively. In view of the foregoing, it is readily
apparent      2. The fluid control circuit (10) of claim  1 that the
present invention provides an improved       wherein said selector valve
(41) includes a body control circuit for positioning an earthmoving
(48) having a bore (49), an inlet-outlet port (52), blade by one of three
different operating modes.      and first, second and third motor ports
(53, 54, 55) The control circuit utilizes a three position selec-    35
therein, said inlet-outlet port (52) being connected tor valve to select
the desired operating mode of     to the second control port (36) of the
control valve changing the blade position and a single control      (28),
said first motor port (53) being connected to valve to modulatably control
the flow of fluid to     said one port of the first cylinder (18), said
second and from the tilt cylinders in the manner selected    motor port
(54) being connected to one of the by the selector valve. Since the
selector valve is   40   ports (21, 22) of the second cylinder (19), said
simply used only to select the direction of fluid     third motor port (55)
being connected to the other 



flow, the operator can position it in one of the      port of the second
cylinder;  and a spool (49) three positions and thereafter use only the
single    slidably positioned in the bore (56) and movable control valve
for modulatably controlling the         to a first position at which the
inlet-outlet port (52) amount of fluid flow to the tilt cylinders for    45
is in communication with the third motor port (55) precise positioning of
the blade.                     and the second motor port (54) is in
communica- Other aspects, objects and advantages can be        tion with
the first motor port (53), to a second obtained from the drawings, the
disclosure and        position at which the inlet-outlet port (52) is in
the appended claims.                                  communication with
the second motor port (54) 50   and the third motor port (55) is in
communication Claims                                                with
the first motor port (53), and to a third position at which the
inlet-outlet port (52) is in 1. A fluid control circuit (10) for an
earthmoving  communication with the first motor port (53) and blade (11)
suitably supported on a vehicle (12) so    the second and third motor ports
are blocked. that the tilt and tip positioning of the blade    55    3. The
fluid control circuit (10) of claim  2 relative to the ground is controlled
by first and     wherein said body (48) includes first, second, second
double-acting fluid pressure cylinders (18,    third, fourth, fifth and
sixth annular grooves (57- 19), each of which has a head end port (21) and
a     62) longitudinally spaced along and intersecting rod end port (22),
comprising:                        with the bore (56), said inlet-outlet
port (52) being a tank (26);                                  60  in
continuous communication with the second a pump (27);
and sixth annular grooves (58, 62), said first a single control valve (28)
having an inlet port    motor port (53) being in continuous communica- (32)
connected to the pump (27), an exhaust port      tion with the first and
fourth annular grooves (57, (33) connected to the tank (26), and first and
60), said second motor port (54) being in con- second control ports (34,
36), said control valve    65   tinuous communication with the fifth
annular 5    9              EP 0244401  B1                     10 groove
(61), and said third motor port (55) being  der erwahnten Positionen bewegt
wird, daB das in continuous communication with the third        Wihiventil
in sine zweite Position bewegbar ist annular groove (59).
um eine duale Zylinder-Spitzenanordnung der 4. The fluid control circuit
(10) of claim 3    Schaufel (11) vorzusehen, wobei die ersten und wherein
the second annular groove (58) is in    5    zweiten Zylinder (18, 19)
beide ausfahren, wenn communication with the third annular groove (59)  das
Steuerventil (28) in die erwihnte eine Position and the fourth annular
groove (60) is in communi-  bewegt wird und sich zuruckziehen, wenn das
cation with the fifth annular groove (61) and the  Steuerventil in die
erwihnte andere Position sixth annular groove (62) is isolated from the
fifth  bewegt wird, und daB das WihIventil in sine annular groove (61) at
the first position of the   10   dritte Position bewegbar ist um das
Einzelzylin- valve spool (49); sajd third annular groove (59) is  derkippen
des Schaufel vorzusehen, wobei der in communication with the fourth annular
groove   zweite Zylinder hydraulisch in einer festen Posi- (60), said fifth
annular groove (61) is in communi-  tion verriegelt ist und der erste
Zylinder ausfahrt cation with said sixth annular groove (62) and the  und
zurOckfahrt, wenn das Steuerventil in die second annular groove (58) is
blocked from the   is   erwihnte eine bzw. die erwihnte zweite Position
first and third annular grooves (57, 59) at the   bewegt wird. second
position of the valve spool (49); and said   2.
Str6mungsmittelsteuerschaltung (10) nach first annular groove (57) is in
communication with  Anspruch 1, wobei das Steuerventil (41) einen the
second annular groove (58) and said third and  Korper (48) mit einer
Bohrung (49) aufweist, eine fifth annular grooves (59, 6) are each isolated
20   EinlaB-AuslaB-6ffnung (52), underste, zweite und from the other
annular grooves and the sixth      dritte Motor6ffnungen (53, 54, 55)
darinnen, annular groove (62) is isolated from the fifth    wobei die
EinlaB-AuslaB-Offnung (52) mit der annular groove (61) at the third
position of the  zweiten Stsuer6ffnung (36) des Steuerventils (28) valve
spool.                                      verbunden ist, die erwahnte
erste Motor6ffnung 25   (53) mit dem erwihnten einep AnschluB des
Patentansprfche                                   ersten Zylinders (18)
verbunden ist, die erwihnte zweite Motoroffnung (54) mit einem der 1.
Str~mungsmittelsteuerschaltung (10) frr      AnschlOsse (21, 22) des
zweiten Zylinders (19) eine Erdbewsgungsschaufel (11) in geeigneter
verbunden ist, die dritte Motoroffnung (55) mit Weise derart an einem
Fahrzeug (12) getragen,   30   dem anderen AnschluB des zweiten Zylinders
daB die Kipp- und Spitzenpositionierung der       verbunden ist und sin
Kolben (49) gleitend in der Schaufel bez~glich der Erde durch die erste und
Bohrung (56) angeordnet und in sine erste posi- zweite doppelwirkende
Str6mungsmittelzylinder     tion bewegbar ist. in der die
EinlaII-AuslaB-Off- (18, 19) gesteuert wird, von denen jeder sin      nung
(52) mit der dritten Motor6ffnung (55) in KopfendanschluB (21) und einen
Stangenendan-   35   Verbindung steht, die zweite Motor6ffnung (54) 



schluB (22) besitzt, wobei folgendes vorgesehen   mit der ersten
Motor6ffnung (53) verbunden ist, ist:
und wobei der Kolben (49) in sine zweite Position sin Tank (26);
bewegbar ist, in der die EinlaI-Auslag-Offnung sine Pumps (27);
(52) in Verbindung mit der zweiten Motoroffnung sin einziges Steuerventil
(28) mit einer mit der   wo  (54) steht und die dritte Motorhffnung (55).
ver- Pumps (27) verbundenen EinlaB6ffnung (32), sine   bunden ist mit der
ersten Motor6ffnung (53), und mit dam Tank (261 verbundene AuslaB6ffnung
wobei schileBlich der Kolben in sine dritte Posi- (33), und erste und
zweite Steuer6ffnungen (34,   tion zu bewegen ist, in der die
EinlaB-AuslaB- 36), wobei das Steuerventil (28) in sine Position  Offnung
(52) mit der ersten Motoroffnung (533 und in sine zweite Position bewegbar
ist, wobei in   45   verbunden ist und die zweiten und dritten Moto- der
ersten Position Stromungsmittel von der       roffnungen blockiert sind.
Pumps (27) durch die erste Steueroffnung (34)       3.
Str6mungsmittelsteuerschaltung (10) nach geleitet wird und in der zweiten
Offnung Stro-    Anspruch 2, wobei der Korper (48) erste, zweite,
mungsmittel von der pumps durch die zweite        dritte, vierte, f~nfte
und sechste Ringnuten (57-62) Steueroffnung (36) geleitet wird, wobei die
erste   50   aufweist, die in Langsrichtung mit Abstand ange- Steueroffnung
(34) mit elnem der Anschrlusse (21,  ordnet sind, und zwar langs der
Bohrung (56) und 22) des ersten Zylinders (18) in Verbindung steht;  diese
schneidend, wobsi die EinlaB-AuslaB-6ff- sin WihIventil (41) verbunden mit
der zweiten    nung (52) in kontinuierlicher Verbindung mit den
Steueroffnung (36) des Steuerventils (28) und mit  zweiten und sechsten
Ringnuten (58,62) steht, die dem anderen AnschluB (21, 22) des ersten
Zylin-   s5   erste Motoroffnung (53) in kontinuierlicher Ver- dora (18)
dadurch gekennzeichnet, daB das Wahl-    bindung mit den ersten und vierten
Ringnuten ventil in Verbindung steht mit den AnschliOssen    (57, 60)
steht, die zweite Motor6ffnung (54) in (21, 22) des zweiten Zylinders (19),
und bewegbar  kontinuierlicher Verbindung mit der f~nften Rin- ist in einer
ersten Position um duales Zylinderkip-  gnut (61) steht und die drifte
Motor6ffnung (55) in pen der Schaufel (11) vorzusehen, wobei der erste   60
kontinuierlicher Verbindung mit der dritten Rin- Zylinder (18) ausfahrt und
der zweite Zylinder    gnut (59) befindet. zurOckfuhrt, wenn des
Steuerventil in sine der      4. Stromungsmittelsteuerschaltung (10) nach
erwihnten Positionen bewegt wird und wobei der    Anspruch 3, wobei die
zweite Ringnut (58) in erste Zylinder zuruckf0hrt und der zweite Zylinder
Verbindung steht mit der dritten Ringnut (59) und ausfahrt, wenn das
Steuerventil (28) in die andere   65   die vierte Ringnut (60) in
Verbindung steht mit der 6    11               EP  0 244 401  BI
12 fflnften Ringnut (61) und die sechste Ringnut (62)   une inclinaison de
la lame par un seu n isoliert ist von der funtten Ringnut (61) in der
moyennant quoi, lorsque la soupape do corn: ersten Position des
Ventilkolbens (49); wobei        mande est deplacee respectivement dana
ledite femer die drifte Ringnut (59) in Verbindung mit      premibre et
dans ladite seconds Position, le der vierten Ringnut (60), die f~nfte
Ringnut (61) in    5    second cylindre est verrouille hydrauliquenent
Verbindung steht mit der sechsten Ringnut (62)       dans une position
fixe., tandis que le premier und die zweite Ringnut (58) blockiert ist
gegen-     cylindre s'dtire et se retracte. Ober den ersten und dritten
Ringnuten (57, 59) in      2. Circuit de commande fluidique (10) Selon la
der zweiten Position des Ventilkolbens (49); und     revendication 1, dans
lequel ledit clapet selecteur wobei schlieglich die erste Ringnut (57) in
Verbin-   ro   (41) comport. un corps (48) qui possbde, dung steht mit der
zweiten Ringnut (58) und die      menagds en lui, un pergage (49), un
orifice d'en- dritte und ftinfte Ringnut (59, 61) jeweils von den
tree-sortie (52), et des premier, second et troi- anderen Ringnuten
isoliert sind und die sechste      sibme orifices moteurs (53, 54, 55),
ledit orifice Ringnut (62) isoliert ist von der finften Ringnut
d'entree-sortie (52) etant relie au second orifice de (61) in der dritten
Position des Ventilkolbens.  '5   commando (36) de la soupape de commande
(28) et ledit premier orifice moteur (53) audit premier Revendications
orifice du premier cylindre (18), tandis que ledit second orifice moteur
(54) est relie a l'un des 1. Circuit de commande fluidique (10) pour une
orifices (21, 22) du second cylindre (19) et ledit lame de terrassement
(11) montde convenable-   20   troisieme orifice moteur (55) A l'autre
orifice du ment sur un vdhicule (12), de telle maniere quo le   second
cylindre; et une baguo (49) positionnde positionnement en inclinaison et en
basculement      d'une maniere coulissante dans le pergage (56) et de la
lame par rapport au sol est commande par       mobile dans une premibre
position dans laquelle des premier et second cylindres sous pression
l'orifice d'ontrde-sorfie (52) est en communication fluidique A double
effet (18, 19) dont chacun    25   avec le troisieme orifice moteur (55),
et le second possede un orifice d'extremitd de tete (21) et un    orifice
moteur (54) avec le premier orifice moteur orifice d'extremite de tige
(22), comportant:        (53); dans une second. position dans laquelle un
rdservoir (26);                                 I'orifice d'entree-sortie
(52) est en communication une pompe (27);
avec le second orifice moteur (54), et le troisieme 



une soupape de commando unique (28) qui   30    orifice moteur (55) avec le
premier orifice moteur possede un orifice d'admission (32) relMi A la
(53); et dans une troisieme position dans laquelle pompe (27), un orifice
d'evacuation (33) relie au    l'orifice d'entrde-sortie (52) est on
communication reservoir (26), et des premier et second orifices de  avec le
premier orifice moteur (53), tandis quo lee commando (34,36), ladite
soupape de commando         second et troisieme orifices moteurs sont blo-
(28) etant mobile dens une premiere position    35   ques. dans laquelle un
fluide provenant de la pompe          3. Circuit de commando fluidique (10)
selon la (27) est dirig6 a travers ledit premier orifice de   revendication
2, dans lequel ledit corps (48) coin- commando (34), et dans une second.
position          porte des premiere, seconds, troisieme, qua- dans
laquelle le fluido provenant de ladite pompe    trieme, cipquiAme et
sixieme gorges annulaires est dirige A travers le second orifice de cam-
40   (57-62) espacees longitudinalement le long du mande (36), ledit
premier orifice de commando        percage (56) et coupant celui-ci, ledit
orifice d'en- (34) etant relie A l'un des orifices (21, 22) du
tree-sortie (52) etant en communication continue premier cylindre (18); et
un clapet selecteur (41)   avec les seconde et sixibme gorges annulaires
relie au second orifice de commande (36) de la       (58, 62), et ledit
premier orifice motour (53) avec soupape de commando (28) et a l'autre
orifice (21,   45   les premiere et quatrieme gorges annulaires (57, 22) du
premier cylindre (18), caractdrise en ce quo  60), tandis quo ledit second
orifice moteur (54) est le clapet selecteur est relie aux orifices (21,22)
du  en communication continue avec la cinquieme second cylindre (19) et
mobile dans une premiere     gorge annulaire (61), et ledit troisieme
orifice position pour permettre une inclinaison de la        moteur (55)
avec la troisieme gorge aninulaire lame (11) par deux cylindres, moyennant
quoi,   5o   (59). lorsque la soupape de commande est deplacde
4. Circuit de commands fluidique (10) selon la dans l'une desdites
positions, le premier cylindre   revendication 3, dans lequel, dans la
premiere (18) s9'tire et le second cylindre se retracte, tandis  position
de la bague de soupape (49), la seconde que, lorsque la soupape de commando
(28) est         gorge annulaire (58) eat en communication avec deplacee
dens ladite autre position, le premier   55   la troisieme gorge annulaire
(59), et la quatrieme cylindre se retracte et Jo second cylindre s'etire;
gorge annulaire (60) avec la cinquieme gorge dens une seconds position pour
permettre un          annulaire (61), la sixieme gorge annulaire (62)
basculement de la lame (11) par deux cylindres,      dtant isolde do la
cinquibme gorge annulaire (61); moyennant quoi, lorsque  la soupape  de
comn-       et, dans  la seconde  position  de  la bague  de mande  (28)
est deplacee  dans  ladite premiere   60   soupape  (49), ladite troisieme
gorge annulaire position, les premier et second  cylindres (18, 19)  (59)
est en  communication avec la quatrieme s'etirent tous  les deux, tandis
que, lorsque  la    gorge  annulaire (60), et ladite cinquieme gorge
soupape de commande est deplacee dans ladite         annulaire (61) avec
ladite sixime gorge annulaire seconde position,. ils se retractent taus les
deux;  (62), la seconde gorge annulaire (58) etant fermee et dens une
troisieme position pour permettre   65   vis-a-vis des premiere et second(
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laires (57, 59); tandis que, dans la troisibme       sibme et cinquibme
gorges annulaires (59, 61) position de la bague de soupape, ladite premisre
sont respectivement isol6es des autres gorges gorge annulaire (57) est en
communication avec       annulaires, la sixibme gorge annulaire (62) dtant
la seconde gorge annulaire (58) et lesdites troi-    isolde de la cinquieme
gorge annulaire (61). 5 10 20 25 30 35 40 45 55 60 65 8    


