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@ Apparatus for limiting the swing of a swing type work machine such as a crane or hydraulic shovel.

@ A swing limiting device for limiting the swing (2), and a controller (C) for outputting a swing stop
angle of a swing body in a hydraulic shover or the command {o a swing driving system when the swing
like. The device comprises a limit angle setting angle of the swing body exceeds the set angular
means (3, 4) for setting left and right swing angular limit.

limits («,8) of a swing body, a swing angle sensor
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APPARATUS FOR LIMITING THE SWING OF A SWING TYPE WORK MACHINE SUCH AS A CRANE OR
HYDRAULIC SHOVEL

The present invention relates to a swing limit-
ing apparatus for limiting the swing of a swing type
work machine such as a crane, a hydraulic shovel
or the like, to improve, for example, its safe work-
ing.

In the case where there is an obstacle such as
a power-transmission line, a building or the like the
working area of the swing type work machine, it
becomes necessary to limit the swing angle of a
swing body (eg, the boom of a crane or arm of a
shovel) in order to avoid a collision between the
obstacle and the swing body.

In such a case, in the past, as disclosed in
Japanese Patent Application Laid-open Publication
No. 227693/1984, a limit swiich which operates
when the swing body reaches an angular limit is
mounted on a swing vehicle (a lower travel body in
the case of a crane), with respect to both left and
right swing directions, so that an alarm is given by
the operation of the limit switch.

However, according to the aforementioned con-
ventional apparatus, adjusting the position of a limit
switch so as to set an angular limit which setting
has fo be carried out at every work site where an
obstacle is present is cumbersome, and the adjust-
ment of position of the limit switch has to be
carried out during swinging and therefore involves
a danger. In addition, only an alarm is provided by
operation of the limit switch, and no swing suppres-
sion mechanism is provided. Therefore, the colli-
sion preventive effect is insufficient.

We will describe a swing limiting apparatus for
a swing type work machine in which the limit angle
can be set simply and safely, and can stop the
swing to positively prevent a collision.

According fo the present invention, there is
provided a swing limiting apparatus comprising a
limit angle setting means for setting as an electrical
value swing limit angles in both left and right direc-
tions of a swing body with respect to a swing
reference point, a swing angle sensor for detecting
as an electrical value swing angles in both left and
right directions with respect {0 said swing reference
point of said swing body, and a controller for out-
putting a swing stop command to a swing driving
system when the swing angle of the swing body
exceeds the set angular limit on the basis of the
detected signal of the swing angle sensor and the
angular limit set by the limit angle setting means.

As described above, since the swing limit an-
gle is set as an electrical value, the troublesome
and dangerous setting of the limit switch as in the
prior arrangement become unnecessary. In addi-
tion, the swing stop function is automatically ac-
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tivated if the swing angle of the swing body ex-
ceeds the set angular limit, and therefore, a colli-
sion preventive action is positively performed.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a swing limiting
device according to an embodiment of the
present invention; and

FIG. 2 is a schematic plan view of a crane for
explaining the function of the device.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT -

The embodiment of the present invention will
be described with reference to the drawings.

In FIG. 2, reference numeral 1 designates a
lower travel body of a crawler crane such as a
swing truck. O Designates the swing center of a
swing body (not shown), P a swing reference point
a, a swing limit angle to the left with respect to the
swing reference point P, and 8 a swing limit angle
to the right thereof.

A block diagram of the present apparatus for
limiting the left and right swing angles of the swing
body to the aforesaid limit angles « and g8 is shown
in FIG. 1.

Reference numeral 2 designates a swing angle
sensor in which during operation, the left and right
swing angles with respect {o the swing reference
point P of the swing body are detected as an
electrical value by the sensor 1. The detected
value is taken into a controiler C. A potentiometer
can be used as the swing angle sensor 2, in which
the resistance to the swing reference point P
(swing angle is O) is used as the electrical refer-
ence value, and the resistance varies as the swing
body swings to left or right. In the case where a
sensor for generating an analog signal such as a
potentiometer is used, an A/D converter is provided
between the sensor 2 and the controller 3.

Reference numeral 3 designates a leftward
swing limit angle setting switch, and 4 a rightward
swing limit angle setting switch. Prior to the com-
mencement of the operation, when the switches 3
and 4 are operated in the state wherein the swing
body is swung to the left and right limit angles «
and 8, whereby the detected value of the sensor is
stored as a set value of the swing limit angle into a
memory 5 such as a RAM and then taken into the
controller C.

The controller G comprises a decision unit 6
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which compares the detected value (actual swing
angle) of the sensor 2 during the swinging, and the
set value (@ or B) of the angular limit to decide
whether the detected value is smaller than the set
value, that is, the swing angle is within the angular
limit, and swing stop control units 7 and 8 for
controlling energization and deenergization of sole-
noids 9 and 10 of a left and right swing stop
electromagnetic valve (not shown) according to the
result of the decision by the decision unit 6.

The swing stop control units 7 and 8 energize
the solenoids 9 and 10 of the swing stop elec-
tromagnetic valve when the decision unit 6 decides
that the detected value is smaller than the set
value, and cuts off the energization of the solenoids
9 and 10 when the detected valve exceeds the set
valus. The swing stop electromagnetic valve
causes a remote control valve operated by a lever
in a swing hydraulic circuif and a main control
valve (the remote control valve and the main con-
trol valve not being shown) to be energized when
the solenoids 9 and 10 are energized, and sole-
noids 9 and 10 are switched to the cutoff position
when deenergized.

Accordingly, when the swing angle of the swing
body is within the angular limits « and 8, the swing
hydraulic circuit is operated in a normal manner
and the swing operation is carried out. When the
swing angle exceeds the angular limits « and 8,
the swing hydraulic circuit is cut off and the swing
operation of the swing body is automatically stop-
ped.

When the swing angle exceeds the angular
limit, the swing stop function is automatically effec-
ted, and therefore, collision beiween the swing
body, boom or the like and the obstacle is posi-
tively prevented.

Since the swing stop control units 7 and 8 and
the swing stop electromagnetic valve function sep-
arately with respect to both left and right swinging
directions, even if one swing operation is sup-
pressed, the other .swing operation can be per-
formed within the anguiar limit.

While in the above-described embodiment, we
have described an on/off valve as the swing stop
electromagnetic valve, an electromagnetic propor-
tional reducing valve may be used in which a
primary pressure changes in proportional o an
energizing current. In this way, as the swing angle
comes close to the angular limit, the secondary
pressure of the electromagnetic proportional reduc-
ing valve reduces, and the speed of swing gradu-
ally reduces accordingly. Therefore, the swing op-
eration can be gradually stopped. Morsover, an
alarm may be issued in a manner similar to the
prior art at the same time as the swing stop func-
tion is operated.

As described above, according to the present
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invention, since the swing limit angle is set as an
electrical value by the swing limit angle setting
means, the setting of the limit can be much simpler
and safer than the prior art in which the angular
limit is set by the adjustment of position of the limit
switch. Furthermore, when the swing angle ex-
ceeds the angular limit, the swing is automaticaily
stopped, positively preventing collision of the swing
body with the obstacle as compared with the con-
ventional device in which an alarm is merely pro-
vided, thus enhancing the safety of operation.

Claims

1. A swing limiting apparatus comprising a limit
angle setting means for setting as an electrical
value swing limit angles in both left and right direc-
tions of a swing body with respect to a swing
reference point, a swing angle sensor for detecting
as an electrical value swing angles in both left and
right directions with respect to said swing reference
point of said swing body, and a controller for out-
putting a swing stop command to a swing driving
system when the swing angle of the swing body
exceeds the set angular limit on the basis of the

-detected signal of the swing angle sensor and the

set anguiar limit by the limit angle setting means.
2. The apparatus according to claim 1, charac-
terised in that said swing angle sensor comprises a
potentiometer, and an A/D converter is provided
between the sensor and the coniroller.

3. The apparatus according to claim 1, charac-
terised in that said controller comprises a decision
unit for deciding whether the swing angile is within
the angular limit from the result of comparison
between the detected value of the sensor and the
set value of the angular limit, and swing stop con-
trol units for controlling the energization of sole-
noids on the basis of the result of decision by the
decision unit.
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