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(57)  Amanually operated directional control valve 39
is interposed between attachment-drive lines 37a and
37b to establish connection between an attachment-
drive actuator 22 and an attachment-drive control valve
33. The directional control valve 39 is switched to any
one of switching positions X, Y, and Z, the first switching
position X allowing an actuator port A and a valve port B
to communicate with each other and to block a line port
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C and a tank port D, the switching position Y allowing the
actuator port A and the tank port D to communicate with
each other and to block the valve port B and the line port
C, and the switching position Z allowing the line port C
and the tank port D to communicate with each other and
to block the actuator port A and the valve port B. Thus,
depressurizing work for the attachment-drive lines can
be done with a hydraulic circuit having a simple, compact
structure.
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Description
1. Field of the Invention

[0001] The presentinvention relates generally to con-
struction machines in which an attachment such as a
crusher, abreaker or the like is mounted for replacement.
The invention more specifically relates to a hydraulic
drive system for a construction machine suitable for de-
pressurizing work for attachment-drive lines.

2. Description of the Related Art

[0002] A hydraulic shovel, one of construction ma-
chines, generally includes a lower travel structure; an
upper swing structure turnably mounted on the lower
travel structure; and a multiple joint type work device.
The work device is installed on the upper swing structure
so that it can be raised and lowered, with the work device
including a boom, an arm, and a bucket. A hydraulic drive
system for the hydraulic shovel includes e.g. a hydraulic
pump driven by a prime mover such as an engine or the
like; and a plurality of actuators (specifically, a travel mo-
tor, a turning motor, a boom cylinder, an arm cylinder, a
bucket cylinder, etc.) driven by hydraulic fluid from the
hydraulic pump. The hydraulic drive system further in-
cludes a plurality of hydraulic pilot type control valves
adapted to control the flow of hydraulic fluid from the hy-
draulic pump to the plurality of actuators; operation
means for outputting, to the corresponding control
valves, operative pilot pressure produced in response to
the operation of a control lever or pedal.

[0003] To meet the various purposes of use, the hy-
draulic shovel is mountable with a crusher, a breaker, a
mower, an auger or the like, i.e., an attachment as op-
tional equipment in place of the bucket which is an at-
tachment as standard equipment. An attachment-drive
actuator is incorporated in the attachment such as the
crusher, the breaker or the like. To deal with the mounting
of such attachments, recent hydraulic shovels include an
attachment-drive line connectable with the attachment-
drive actuator and a hydraulic pilot-type attachment-pur-
pose control valve connected to the attachment-drive ac-
tuator via the attachment-drive line to control the flow of
hydraulicfluid from the hydraulic pump to the attachment-
purpose hydraulic actuator (refer to JP,Y 6-37087).

SUMMARY OF THE INVENTION

[0004] Usually, anattachmentis mounted onahydrau-
lic shovel. For example, when, for replacement of such
an attachment, a crusher is exchanged for a breaker as
another attachment, a crusher-drive actuatoris demount-
ed from an attachment-drive line and a breaker-drive ac-
tuator is mounted to the attachment-drive line. In this
case, if hydraulic fluid is trapped in the attachment-drive
line, it spouts out of the line at the time of the demounting
of the line. Even if a one-touch coupler (quick coupler) is
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attached to the end of the attachment-drive line in order
to prevent the hydraulic fluid from scattering, the hydrau-
lic fluid in the line makes the demounting and mounting
work of the line difficult. Therefore, it is necessary to pre-
viously perform depressurizing work for returning the hy-
draulic fluid in the attachment-drive line to a tank. Thus,
there is a problem with simplification in the configuration
for achieving such depressurizing work.

[0005] Itis an object of the present invention to provide
a hydraulic drive system for a construction machine that
can perform depressurizing work for an attachment-drive
line with a hydraulic circuit having a simple, compact
structure.

[0006] (1) To achieve the above object, the present
invention proposes a hydraulic drive system for a con-
struction machine according to claim 1, which may in
particular include: a hydraulic pump driven by a prime
mover; an attachment-drive control valve adapted to con-
trol a flow of hydraulic fluid from the hydraulic pump to
an attachment-drive actuator when an attachment in
which to incorporate the attachment-drive actuator is
mounted to the construction machine; first attachment-
drive lines and a second attachment-drive line each
adapted to establish connection between the attach-
ment-drive actuator and the attachment-drive control
valve; and a manually operated directional control valve
interposed between the first attachment-drive lines,
wherein the directional control valve has an actuator port
connected to the attachment-drive actuator via the first
attachment-drive line, a valve port connected to the at-
tachment-drive control valve via the first attachment-
driveline, aline port connected to the second attachment-
drive line via a branch line, and a tank port connected to
a tank, whereby the control valve is switched to any one
of first, second, and third switching positions, the first
switching position allowing the actuator portand the valve
port to communicate with each other and to block the line
port and the tank port, the second switching position al-
lowing the actuator port and the tank portto communicate
with each other and to block the valve port and the line
port, and the third switching position allowing the line port
and the tank port to communicate with each other and to
block the actuator port and the valve port.

[0007] In the present invention, for example, when a
crusher serving as an attachment in which to incorporate
a feed oil bidirectional (double-acting type) attachment-
drive actuator is mounted to the construction machine,
the directional control valve is switched to the first switch-
ing position. With this, in response to the operation of
operating means, the attachment-drive control valve con-
trols the flow of the hydraulic fluid from the hydraulic pump
to the attachment-drive actuator. Specifically, the attach-
ment-drive control valve supplies the hydraulic fluid from
the hydraulic pump to the attachment-drive actuator via
one of the first and second attachment-drive lines and
returns the hydraulic fluid from the attachment-drive ac-
tuator to the tank via the other of the first and second
attachment-drive lines. This can drive the attachment-
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drive actuator to open and close the crusher. If the crush-
er is to be removed, the directional control valve is
switched to the second switching position to return the
hydraulic fluid in the first actuator-drive line to the tank
for performing depressurizing work. In addition, the di-
rectional control valve is switched to the third switching
position to return the hydraulic fluid in the second actu-
ator-drive line to the tank for performing depressurizing
work. For example, when a breaker serving as an attach-
ment in which to incorporate a feed oil unidirectional (sin-
gle-acting type) attachment-drive actuator is mounted to
the construction machine, the directional control valve is
switched to the second switching position. With this, in
response to the operation of the operating means, the
attachment-drive control valve controls the flow of hy-
draulic fluid from the hydraulic pump to the attachment-
drive actuator. Specifically, in the state where one side
of the attachment-drive actuator is allowed to communi-
cate with the tank via the first attachment-drive line, the
hydraulic fluid from the hydraulic pump is supplied to the
attachment-drive actuator via the second attachment-
drive line. This can drive the attachment-drive actuator
to drive the breaker. If the breaker is to be removed, the
directional control valve is switched to the third switching
position to return the hydraulic fluid in the second attach-
ment-drive line to the tank for performing depressurizing
work. Thus, the present invention can perform the de-
pressurizing work for the attachment-drive hydrauliclines
with a hydraulic circuit having a simple, compact struc-
ture.

[0008] (2)Inthe above, preferably, the directional con-
trol valve includes a rotating operation type manual con-
trol lever, fixed pins, and a removable bolt, the pins and
bolt limiting an operative range in which the manual con-
trol lever turns and locating the manual control lever at
an operative position associated with each of the first,
second, and third switching positions.

[0009] According to the present invention, the depres-
surizing work for the attachment-drive lines can be done
with a hydraulic circuit having a simple, compact struc-
ture.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

Fig. 1 is a lateral view illustrating a configuration of
a hydraulic shovel embodying the present invention
inthe case where a crusher serving as an attachment
of optional equipment is mounted to the hydraulic
shovel.

Fig. 2 is a partially enlarged side view of the hydraulic
shovel in the case where a breaker serving as an
attachment of optional equipment is mounted to the
hydraulic shovel.

Fig. 3 is a circuit diagram illustrating an essential
configuration of a hydraulic drive system included in
the hydraulic shovel according to an embodiment of
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the present invention.

Fig. 4A is a plan view illustrating a configuration of
a directional control valve according to an embodi-
ment of the present invention.

Fig. 4B is a cross-sectional view taken along line S-
S in Fig. 4A.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0011] An embodiment of the present invention will
hereinafter be described with reference to the drawings.
[0012] Fig. 1isalateral view illustrating a configuration
of a small-sized hydraulic shovel embodying the present
invention in the case where a crusher serving as an at-
tachment of optional equipment is mounted to the hy-
draulic shovel. It is to be noted that the front side (the left
in Fig. 1), rear side (the right in Fig. 1), left side (on the
front side of the paper surface in Fig. 1) and right side
(on the back side of the paper surface in Fig. 1) of an
operator sitting on an operator’s seat in an hydraulic
shovel illustrated in Fig. 1 are simply referred to as the
front, rear, left, and right.

[0013] ReferringtoFig.1,the hydraulic shovelincludes
a lower travel structure 2 provided with left and right
crawlers 1; an upper swing structure 3 turnably mounted
to the upper portion of the lower travel structure 2; a turn-
ing frame 4 serving as a basic lower structure of the upper
swing structure 3; and a swing post 5 horizontally turnably
mounted to the front portion of the turning frame 4. The
hydraulic shovel further includes a multiple joint type front
work device 6 mounted to the swing post 5 so as to be
vertically turnable (able to be raised and lowered); a can-
opy type cabin 7 installed on the left of the turning frame
4; and a plurality of covers 8 covering a major portion
above the turning frame 4 other than the cabin 7.
[0014] Thelower travel structure 2 includes a generally
H-shaped track frame 9; left and right drive wheels 10
rotatably supported close to the corresponding rear ends
of the left and right sides of the track frame 9; left and
right travel motors 11 rotating the left and right drive
wheels 10, respectively; and left and right driven wheels
(idlers) 12 rotatably supported close to the corresponding
front ends of the left and right sides of the track frame 9
and rotated by the drive force of the drive wheels 10 via
the corresponding crawlers 1.

[0015] An earth removal blade 13 is installed on the
front side of the track frame 9 so as to be movable up
and down by a blade cylinder (not illustrated). A turning
wheel (notillustrated) is installed between the central por-
tion of the track frame 9 and the turning frame 4. A turning
motor (not illustrated) is installed on the radially inside of
the turning wheel so as to turn the turning frame 4 relative
to the track frame 9.

[0016] The swing post 5 is designed to be turnable
horizontally relative to the turning frame 4 via a vertical
pin (not illustrated). The swing post 5 is horizontally
turned by a swing cylinder 14 to thereby swing the front
work device 6 horizontally.
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[0017] The front work device 6 includes a boom 15
turnably coupled to the swing post 5; an arm 16 turnably
coupled to the end of the boom 15; and a crusher 17
serving as an attachment of optional equipment turnably
coupled to the end of the arm 16. The boom 15, the arm
16, and the crusher 17 are designed to be turned by a
boom cylinder 18, an armcylinder 19, and an attachment-
turning cylinder 20, respectively. The crusher 17 can be
replaced with a bucket not illustrated, an attachment as
standard equipment, or a breaker 21 shown in Fig. 2, an
attachment as optional equipment.

[0018] An oil-feed bidirectional (double-acting type)
crusher-drive actuator 22 (see Fig. 3 that will be de-
scribed later) is incorporated in the crusher 17 so as to
open and close it. An oil-feed unidirectional (single-acting
type) breaker-drive actuator 23 (see Fig. 3 that will be
described later) is incorporated in the breaker 21 so as
to drive it. Incidentally, when the attachment such as the
crusher 17, the breaker 21 or the like is mounted, an
attachment-drive line (will be detailed later) connected
to the crusher-drive actuator 22, the breaker-drive actu-
ator 23 or the like is provided to extend along the boom
15 and the arm 16.

[0019] The cabin 7 is provided with an operator’s seat
(seat) 24 on which an operator sits. Left and right travel
control levers 25 operatable by not only a hand but a foot
are installed in front of the operator’s seat 24 to drive the
leftandrighttravel motors 11 to allow the hydraulic shovel
totravel forward and backward. An attachment-drive con-
trol pedal 26 (see Fig. 3 that will be described later) is
installed on the left of the root of the left travel control
lever 25. In addition, the attachment-drive control pedal
26 is adapted to drive the attachment-drive actuator (spe-
cifically, e.g. the actuator 22 for opening or closing the
crusher, the actuator 23 for driving the breaker, or the
like) to drive the attachment. A swing control pedal (not
illustrated) is installed on the right of the root of the right
travel control lever 25. In addition, the swing control pedal
is adapted to drive the swing cylinder to swing right and
left the swing post 5 (in other words, the overall front work
device 6).

[0020] A cross-operation type control lever 27 and an
erroneous operation prevention lock lever 29 are in-
stalled on the left of the operator’'s seat 24. The control
lever 27 is operated leftward or rightward to drive the
turning motor, thereby turning the upper swing structure
3 leftward or rightward. In addition, the control lever 27
is operated forward or rearward to drive the arm cylinder
19, thereby dumping or crowding the arm 16. The lock
lever 29 can block the source pressure from a pilot pump
28 (see Fig. 3 that will be described later). Another cross-
operation type control lever (not illustrated) and a blade
control lever 30 are installed on the right of the operator’s
seat 24. This control lever is operated rightward or left-
ward to drive the attachment-turning cylinder 20, thereby
turning the attachment downward or upward. In addition,
the control lever is operated forward or rearward to drive
the boom cylinder 18, thereby lowering or raising the
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boom 15. The blade control lever 30 is adapted to drive
the blade cylinder to move the blade 13 upward or down-
ward.

[0021] The left and right crawlers 1, the upper swing
structure 3, the swing post 5, the blade 13, the boom 15,
the arm 16, and the attachment (specifically, the crusher
17, the breaker 21 or the like) described above are op-
erated by the hydraulic drive system installed in the hy-
draulic shovel.

[0022] Fig. 3 is a circuit diagram illustrating an essen-
tial configuration of the hydraulic drive system included
in the hydraulic shovel according to an embodiment of
the present invention, the essential configuration being
related to the drive of the attachment and the like. Fig.
4A is a plan view illustrating a configuration of a direc-
tional control valve. Fig. 4B is a cross-sectional view tak-
en along line S-S in Fig. 4A.

[0023] Referring to Figs. 3, 4A, and 4B, the hydraulic
drive system includes a plurality of (only one is illustrated
in Fig. 3) main hydraulic pumps 32 and pilot pumps 28
driven by an engine 31; a hydraulic pilot type attachment-
drive control valve 33; and a hydraulic pilot type operating
device 34. The attachment-drive control valve 33 is
adapted to control the flow of hydraulic fluid from the main
hydraulic pump 32 to the crusher drive actuator 22, the
breaker drive actuator 23 or the like when an attachment
such as the crusher 17, the breaker 21 or the like is
mounted to the front work device 6. The operating device
34 has the control pedal 26 which orders the crusher 17,
the breaker 21 or the like to be driven. Incidentally, as
illustrated, the hydraulic drive system includes a hydrau-
lic pilot type arm control valve 35 adapted to control the
flow of hydraulic fluid from the main hydraulic pump 32
to the arm cylinder 19. Although not illustrated, the hy-
draulic drive system includes a plurality of hydraulic pilot
type control valves adapted to control the flow of hydraulic
fluid from the main hydraulic pump 32 to the left and right
travel motors 11, the blade cylinder, the turning motor,
the swing cylinder 14, the boom cylinder 18, and the at-
tachment-turning cylinder 20.

[0024] The attachment-drive control valve 33, the arm
control valve 35 and the like are of a center bypass type.
In the present embodiment, the attachment-drive control
valve 33 and the arm control valve 35 are connected in
series to each other via a center bypass passage 36. The
attachment-drive control valve 33 is connected to the
crusher-drive actuator 22, the breaker-drive actuator 23
orthelike via the attachment-drive lines 37a, 37b, and 38.
[0025] Although not fully illustrated, the operating de-
vice 34 has a pair of pressure reduction valves which
output an operative pilot pressure (secondary pilot pres-
sure) P1 or P2 obtained by reducing the source pressure
(primary pilot pressure) from the pilot pump 28 in re-
sponse to the operation direction and amount of the con-
trol pedal 26. If the operative pilot pressure P1 from the
operating device 34 is outputted to a pressure-receiving
portion 33a of the attachment-drive control valve 33, the
attachment-drive control valve 33 is switched to an op-
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erating position on the upper side in the figure. If the
operative pilot pressure P2 from the operating device 34
is outputted to a pressure-receiving portion 33b of the
attachment-drive control valve 33, the attachment-drive
control valve 33 is switched to an operating position on
the lower side in the figure. In this way, the crusher-drive
actuator 22, the breaker-drive actuator 23 or the like is
driven.

[0026] A manually operated directional control valve
39is interposed between the attachment-drive lines 373,
37b as a major feature of the present embodiment. The
directional control valve 39 includes a housing 40 having
an actuator port A, a valve port B, a line port C, and a
tank port D; a valve body 41 formed with a communication
hole 41a adapted to establish mutual communication be-
tween any two of the ports A to D; and a rotating operation
type manual control lever 42 connected to the valve body
40. The actuator port A is connected to the attachment-
drive actuator 22 or 23 or the like via the attachment-
drive line 37a. The valve port B is connected to the at-
tachment-drive control valve 33 via the attachment-drive
line 37b. The line port C is connected to the attachment-
drive line 38 via a branch line 43. The tank port D is
connected to a tank 44.

[0027] The directional control valve 39 is designed to
switch to any one of switching positions X, Y, and Z in
response to the rotating operation of the manual control
lever 42. For example, at the operative position (opera-
tive angle 6 = 0°) of the manual control lever 42 illustrated
in Fig. 4A, the directional control valve 39 is switched to
the switching position X to allow the actuator port A and
the valve port B to communicate with each other and to
block the line port C and the tank port D. If the manual
control lever 42 is operatively turned counterclockwise
90° as indicated with a solid arrow in Fig. 4A (in other
words, atan operative angle 6 = 90°), the directional con-
trol valve 39 is switched to the switching position Y to
allow the actuator port A and the tank port D to commu-
nicate with each other and to block the valve port B and
the line port C. If the manual control lever 42 is further
operatively turned counterclockwise 90° as indicated
with a dotted-line arrow in Fig. 4A (in other words, at an
operative angle 6 = 180°), the directional control valve
39 is switched to the switching position Z to allow the line
port C and the tank port D to communicate with each
other and to block the actuator port A and the valve port B.
[0028] The housing 40 is provided with two fixed pins
45a, 45b to limit the operative range in which the manual
control lever 42 turns to arange between 6 = 0° and 180°.
In addition, the housing 40 is provided with a removable
bolt 46 (specifically, e.g. a wing bolt) to limit the operative
range in which the manual control lever 42 turns to 6 =
90°. In short, the manual control lever 42 can be located
at the operative angle 6 = 0° by the fixed pin 45a. When
the bolt 46 is attached, the manual control lever 42 can
be located at the operative angle 6 = 90°. When the bolt
46 isremoved, the manual control lever 42 can be located
at the operative angle 6 = 180°. The manual control lever
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42 can be located at the operative angle 6 = 180° by the
fixed pin 45b.

[0029] A description is next given of the function of the
present embodiment.

[0030] For example, when the crusher 17 is mounted
to the front work device 6 of the hydraulic shovel, the
directional control valve 39 is switched to the switching
position X. This can allow the attachment-drive control
valve 33 to control the flow of hydraulic fluid from the
main hydraulic pump 32 to the crusher-drive actuator 22
in response to the operation of the control pedal 26. Spe-
cifically, this can supply the hydraulic fluid from the main
hydraulic pump 32 to the crusher-drive actuator 22 via
one of the attachment-drive lines 37a, 37b and the at-
tachment-drive line 38 and return the hydraulic fluid from
the crusher-drive actuator 22 to the tank 44 via the other.
Inthis way, the crusher-drive actuator 22 is driven to open
and close the crusher 17. If the crusher 17 is to be re-
moved, depressurizing work is performed by switching
the directional control valve 39 to the switching position
Y to return the hydraulic fluid in the actuator-drive line
37atothetank 44. The depressurizing work is performed
by switching the directional control valve 39 to the switch-
ing position Z to return the hydraulic fluid in the actuator-
drive line 38 to the tank 44. In this way, the depressurizing
work can be done stepwise.

[0031] For example, when the breaker 21 is mounted
to the front work device 6 of the hydraulic shovel, the
directional control valve 39 is switched to the switching
position Y. This can allow the attachment-drive control
valve 33 to control the flow of hydraulic fluid from the
main hydraulic pump 32 to the breaker-drive actuator 23
in response to the operation of the control pedal 26. Spe-
cifically, in the state where one side of the breaker-drive
actuator 23 is allowed to communicate with the tank 44
via the attachment-drive line 37a, hydraulic fluid is sup-
plied from the main hydraulic pump 32 to the breaker-
drive actuator 23 via the attachment-drive line 38. In this
way, the breaker-drive actuator 23 can be driven to drive
the breaker 21. If the breaker 21 is to be removed, de-
pressurizing work is performed by switching the direc-
tional control valve 39 to the switching position Z to return
the hydraulic fluid in the attachment-drive line 38 to the
tank 44.

[0032] In the present embodiment described above,
the depressurizing work for the attachment-drive lines
can be done with a simple and compact hydraulic circuit
configuration. In addition, the directional control valve 39
can be easily incorporated in, i.e., easily applied to also
an existing hydraulic shovel.

[0033] Incidentally, the embodiment described above
takes the following configuration as an example. The hy-
draulic drive system includes the operating device 34
having the pressure-reducing valve that outputs the op-
erative pilot pressure P1 or P2 in accordance with the
operation direction and amount of the control pedal 26.
In addition, the operative pilot pressure P1 or P2 is out-
putted from the operating device 34 to the pressure-re-
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ceiving portion 33a or 33b of the attachment-drive control
valve 33. However, the present invention is not limited
to this configuration. That is, because of having the sig-
nificance in embodying the present invention, attach-
ment-drive control valves other than mechanically-oper-
ated control valves do not depart from the technical con-
cept of the present invention. One of such modifications
may be configured as below. The hydraulic drive system
includes an operating device having a potentiometer that
outputs an electric operative signal in response to the
operation direction and amount of the control pedal 26.
An electromagnetic proportional pressure-reducing
valve produces an operative pilot pressure P1 or P2
based on the electric operative signal from the operating
device and the operative pilot pressure P1 or P2 is out-
putted to the pressure-receiving portion 33a or 33b of the
attachment-drive control valve 33.

[0034] The present embodiment described above
takes as an example the hydraulic shovel embodying the
present invention; however, the present invention is not
limited to this. Specifically, the present invention may be
applied to e.g. hydraulic cranes, bulldozers, etc. Also
such a case can exhibit the same effect as above.
[0035] The above embodiments of the invention as
well as the appended claims and figures show multiple
characterizing features of the invention in specific com-
binations. The skilled person will easily be able to con-
sider further combinations or sub-combinations of these
features in order to adapt the invention as defined in the
in the claims to his specific needs.

Claims

1. Ahydraulic drive system for a construction machine,
comprising:

a hydraulic pump (32) driven by a prime mover
(31);

an attachment-drive control valve (33) adapted
to control a flow of hydraulic fluid from the hy-
draulic pump (32) to an attachment-drive actu-
ator (22) when an attachment (17) in which to
incorporate the attachment-drive actuator (22)
is mounted to the construction machine;
firstattachment-drive lines (37a, 37b) and a sec-
ond attachment-drive line (38) each adapted to
establish connection between the attachment-
drive actuator (22) and the attachment-drive
control valve (33); and

characterized by

a manually operated directional control valve
(39) interposed between the first attachment-
drive lines (37a, 37b),

wherein the directional control valve (39) has an
actuator port (A) connected to the attachment-
drive actuator (22) via the first attachment-drive
line (37a), a valve port (B) connected to the at-
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tachment-drive control valve (33) via the first at-
tachment-drive line (37b), a line port (C) con-
nected to the second attachment-drive line (38)
via a branch line (43), and a tank port (D) con-
nected to a tank (44), whereby the control valve
(39) is switched to any one of first, second, and
third switching positions (X), (Y), and (Z), the
first switching position (X) allowing the actuator
port (A) and the valve port (B) to communicate
with each other and to block the line port (C) and
the tank port (D), the second switching position
(Y) allowing the actuator port (A) and the tank
port (D) to communicate with each other and to
block the valve port (B) and the line port (C), and
the third switching position (Z) allowing the line
port (C) and the tank port (D) to communicate
with each other and to block the actuator port
(A) and the valve port (B).

The hydraulic drive system for the construction ma-
chine according to claim 1,

wherein the directional control valve (39) includes a
rotating operation type manual control lever (42),
fixed pins (45a, 45b) and a removable bolt (46), the
fixed pins (45a, 45b) and the removable bolt (46)
limiting an operative range in which the manual con-
trol lever (42) turns and locating the manual control
lever (42) at an operative position associated with
each of the first, second, and third switching posi-
tions.
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