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(54) Construction machine

(57) The present invention provides a construction
machine with a speed switching function having retract-
able crawler frames using crawler shoes, comprising:
detection means for detecting an extended state or a
retracted state of the crawler frames; travel driving
means for driving the crawler shoes; speed switching

means for switching speed of the travel driving means;
and a controller for controlling destination of switching
of the speed switching means when the retracted state
of the crawler frames is detected by the detection
means. Adequate travel speed can be obtained accord-
ing to the extended or retracted state of the crawler
frames.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a construction
machine having a speed switching function for switching
a traveling speed.

BACKGROUND ART

[0002] A construction machine having a speed
switching function is disclosed in Japanese Patent Ap-
plication Laid-open No. Hei 3-168339 Publication.
[0003] This construction machine is designed so that
traveling motors 50, 51 for driving crawler may be
changed from first speed (first gear) to second speed
(second gear), as shown in FIG. 3.
[0004] First, in a case of the first speed travel, a switch
52 is turned off. A description will be made using the
motor 50 as a representative. A tilting angle adjusting
cylinder 53 is connected to a tank T through an oil pas-
sage 54, a position "g" of a speed switching valve 55,
and an oil passage 56. At that time, the motor 50 is tilted
on the large capacity side. Accordingly, when a travel
control valve 57 is operated, the motor 50 exhibits a
large torque to enable the first speed traveling.
[0005] Subsequently, in a case of the second speed
travel, the switch 52 is turned on. At that time, a solenoid
58a of a solenoid valve 58 is turned on electricity, and
the solenoid valve 58 is switched from a tank communi-
cating position "i" to a pilot pump communicating posi-
tion "j". Accordingly, pilot pressure exerts on a pressure
receiving part 55a of the speed switching valve 55 via
an oil passage 60, a position "j" of the solenoid valve 58
and an oil passage 61 from a pilot pump 59. Thereby,
the speed switching valve 55 is switched from a position
"g" to a position "h".
[0006] In this state, when the travel control valve 57
is operated, pressure

DESCRIPTION OF THE INVENTION

[0007] It is an object of the, present invention to pro-
vide a construction machine with a speed switching
function capable of obtaining adequate travel speed ac-
cording to expanded and contracted states of crawler
frame width.
[0008] The construction machine according to the
present invention has the constituted listed below.
[0009] That is, a construction machine with retracta-
ble crawler frames using crawler shoes in a direction of
width thereof, comprising: detection means for detecting
an extended state or a retracted state of the crawler
frames; travel driving means for driving the crawler
shoes; speed switching means for switching speed of
the travel driving means; and switching control means
for switching speed of the travel driving means by the
speed switching means when the extended state or the

retracted state of the crawler frames is detected by the
detection means.
[0010] In this case, adequate travel speed can be ob-
tained according to the extended or contracted state of
the width of the crawler frame.
[0011] Further, preferably, the speed switching
means switches the travel driving means to low rotation
high torque or high rotation low torque. Preferably, the
switching control means switches destination of switch-
ing of the speed switching means when the retracted
state of the crawler frame is detected by the detection
means.
[0012] In this case, when the crawler frame is in a re-
tracted state, especially, when the crawler frame is in
the most retracted state, the switching control means
forcibly fixes revolving speed of a traveling motor to low-
er speed side. Thereby, the crawler frame is set to lower
speed travel at which high torque is obtained in the most
contracted state. Accordingly, it is possible to prevent
the decreasing of a steering force of the crawler pro-
duced when a spin turn is carried out, for example, in
the state that the travel driving means is set to high ro-
tation.
[0013] Further, the detection means may comprise a
pressure sensor for detecting pressure of a pressure
supply and discharge passage connected to a hydraulic
cylinder for expanding and contracting the crawler
frame.
[0014] In this case, because of the pressure sensor,
it is possible to detect the retracted state by a simple
constitution.
[0015] Further, the travel driving means may com-
prise a variable capacity type traveling motor. The speed
switching means may comprise a tilting angle adjusting
device for changing a tilting angle of the traveling motor,
and a speed switching valve for supplying a hydraulic
signal for changing a tilting angle to the tilting angle ad-
justing device.
[0016] In this case, since the speed switching means
comprise a conventional tilting angle adjusting device
for changing a tilting angle of the traveling motor, and a
speed switching valve for supplying a hydraulic signal
for changing a tilting angle to the tilting angle adjusting
device, it can be also applied to an existing hydraulic
circuit.
[0017] Further, preferably, in the supply and dis-
charge oil passage, the pressure sensors are disposed
on a rod side and on a head side, respectively, and the
switching control means is so constituted as to switch,
when pressure of the supply and discharge oil passage
obtained from the pressure sensors is high pressure on
the rod side of the hydraulic cylinder and is open pres-
sure on the head side, destination of switching of the
speed switching means to low rotation high torque side.
[0018] Of course, it is possible that retraction of the
crawler frame be judged merely by detection of the open
pressure on the rod side. However, in the actual opera-
tion, in a case where shock is applied to the construction
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machine from outside, confined pressure is sometimes
generated on the head side of the hydraulic cylinder.
[0019] In this case, in the constitution for detecting on-
ly the open pressure on the rod side, there is the possi-
bility that despite retraction of the crawler frame being
not carried out, the traveling motor is erroneously oper-
ated to be switched from the first speed to the second
speed. Accordingly, if both pressure states on the rode
side and on the head side in the supply and discharge
oil passage are detected as described above, the
above-described erroneous operation can be prevent-
ed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1a is a plan view showing an expanding mech-
anism of a construction machine according to the
present invention, and FIG. 1b is a front view there-
of;
FIG. 2 is a hydraulic circuit view showing the con-
stitution of a speed switching device loaded on the
construction machine of the present invention; and
FIG. 3 is a view corresponding to FIG. 2 showing a
conventional speed switching device.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Embodiments of the present invention will be
described with reference to FIG. 1a to FIG. 2. This is
one embodiment of the present invention, and the in-
vention is not limited thereto.
[0022] FIG. 1a and FIG. 1b show an expanding mech-
anism of a crawler frame of the construction machine
according to the present invention, FIG. 1a being a plan
view and FIG. 1b being a front view.
[0023] In these drawings, guide tubes 2 and 3 com-
prising a hollow angle pipe are provided in parallel in a
direction of width of the machine body in front and rear
of a lower center frame 1 which is one member of a lower
travel body supporting an upper revolving body. Arms 5
and 6 comprising an angle tube projected from a left
crawler frame 4 are fitted in a nesting manner in the
guide tubes 2 and 3.
[0024] A spanner cylinder 7 (a hydraulic cylinder) is
mounted in a direction of width in a substantially inter-
mediary between the guide tubes 2 and 3. The head side
and the rod side thereof are connected to a right crawler
frame 8 and a left crawler frame 4, respectively.
[0025] In this case, when pressure oil is supplied from
a head side 7a of the spanner cylinder 7 and is dis-
charged from a rod side 7b to extend a rod 7c, the arms
5 and 6 are guided to deliver by the guide tubes 2 and
3. Thereby, the left and right crawler frames 4 and 8 are
bulged in a direction of width.
[0026] Numerals 9 and 10 designate rods for control-
ling an extending limit of the crawler frames 4 and 8.

When the extreme ends of the rods come in contact with
a through-hole edge of a stopper plate 1a provided on
the center frame 1, the extension is stopped.
[0027] In the figures, numeral 11 designates a sprock-
et driven by a traveling motor 12; 13 an idler; 14 an idler
adjusting mechanism for adjusting tension of a crawler
shoe; 15 a crawler shoe extended between the sprocket
11 and the idler 14; and 16 a roller.
[0028] FIG. 2 shows the constitution of a speed
switching device loaded on the construction machine
constituted as described above. A variable capacity type
hydraulic pump 21 is driven by an engine 20. Pressure
oil discharged from the hydraulic pump 21 is introduced
into a travel control valve 23 through an oil passage 22.
After the pressure oil has been controlled in flow rate
and direction, it is supplied to a left traveling motor 24
of a drive circuit L for a left traveling motor. Pressure oil
discharged from the hydraulic pump 21 is also intro-
duced into a travel control valve 26 through an oil pas-
sage 25 branched from the oil passage 22. The pressure
oil is supplied to a right traveling motor 27 of a drive cir-
cuit R for a right traveling motor. Both the left and right
traveling motors 24 and 27 function as travel driving
means.
[0029] The drive circuit R for a right traveling motor
and the drive circuit L for a left traveling motor are of
substantially the same constitution. Therefore, the cir-
cuit constitution of the drive circuit L for a left traveling
motor will be described as a representative.
[0030] The left traveling motor 24 is adjusted in a tilt-
ing angle by a tilting angle adjusting cylinder 28a. This
enables switching from the first speed as low speed ro-
tation to the second speed as high speed rotation and
vice versa.
[0031] The cylinder 28a is connected to a speed
switching valve 29a. The valve 29a has a tank commu-
nicating position "a" and a hydraulic pump communicat-
ing position "b". When pilot pressure from a speed
switching solenoid valve 30 is not exerted, a position is
the position "a". In this case, an oil chamber of the cyl-
inder 28a is communicated with a tank T, and an incli-
nation of a swash plate of the left traveling motor 24 be-
comes larger due to spring pressure. That is, the first
speed is set.
[0032] On the other hand, when the pilot pressure ex-
erts on the speed switching valve 29a, a position is
switched to the position "b". A part of circuit pressure of
the drive circuit L for a left traveling motor is supplied to
an oil chamber of the cylinder 28a. Thereby, an inclina-
tion of the swash plate of the left traveling motor 24 be-
comes smaller against the spring pressure. That is, the
second speed is set. The drive circuit L for a left traveling
motor functions as speed switching means.
[0033] The solenoid valve 30 has a tank communicat-
ing position "c" and a pilot pump communicating position
"d". Switching between both the positions "c" and "d" is
carried out by instructions output from a controller 32. A
speed switching switch 33 which normally operates for
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opening is connected to the input side of the controller
32. When the switch 33 is in an off state, a signal is not
output to assume the first speed setting. When the
switch is turned on, a signal is transmitted to the con-
troller 32 to instruct the second speed setting. Further,
signals P1 and P2 from a pressure switch described lat-
er are also input on the input side of the controller 32.
The controller 32 functions as switching control means.
[0034] The spanner cylinder 7 (see FIG. 1) is connect-
ed to the oil passage 25 for supplying pressure oil
through a width switching valve 34. A pressure switch
36a and a pressure switch 36b are provided respectively
in a rod side oil passage 35a and a head side oil passage
35b for connecting the width switching valve 34 and the
spanner cylinder 7. The oil passages 35a and 35b func-
tion as a pressure oil supply and discharge passage.
The pressure switches 36a and 36b function as detec-
tion means for detecting whether or not the crawler
frame is in a retracted state.
[0035] When the width switching lever 37 is fallen in
a direction of "A", the width switching valve 34 is
switched to a position "e" to extend the spanner cylinder
7. On the other hand, when fallen in a direction of "B",
it is switched to a position "f" to contract the spanner
cylinder 7. It is noted that control pressure from the pilot
pump 31 is supplied to the primary side of the lever 37.
[0036] The operation of the speed switching device
having the above-described constitution will be ex-
plained hereinafter.

(a) Extending state of the crawler frame

[0037] When the width switching lever 37 is fallen in
a direction of "A", the width switching valve 34 is
switched from a neutral position to the position "e".
Thereby, pressure oil from the hydraulic pump 21 is sup-
plied to the head side of the spanner cylinder 7 to extend
the spanner cylinder 7.
[0038] The pressure of the rod side oil passage 35a
and the head side oil passage 35b is detected by the
pressure switches 36a and 36b. Therefore, a signal in-
dicative of high pressure on the head side and a signal
indicative of open pressure are transmitted to the con-
troller 32. Accordingly, the controller 32 is able to detect
that the crawler frame is in an extended state on the ba-
sis of the state of pressure output from the pressure
switches 36a and 36b.
[0039] In the state that the crawler is extended, speed
switching control from the first speed to the second
speed is carried out.
[0040] More specifically, when the speed switching
switch 33 is turned on to select the second speed, the
controller 32 switches the speed switching solenoid
valve 30 to the position "d".
[0041] Thereby, control pressure from the pilot pump
31 is transmitted to the solenoid of the speed switching
valve 29a through the position "d". Accordingly, the
speed switching valve 29a is switched from the position

"a" to the position "b".
[0042] Subsequently, a part of circuit pressure of the
drive circuit L for a left traveling motor is supplied to the
oil chamber of the tilting angle adjusting cylinder 28a
through a shuttle valve 38a. Thereby, the swash plate
is inclined in a direction of arrow "C" against spring pres-
sure of the cylinder 28a to enable setting of the traveling
motor 24 to the second speed.
[0043] It is noted that in a case where the speed
switching switch 33 is in off state, pressure oil is not sup-
plied to the oil chamber of the cylinder 28a as mentioned
above. Therefore, the tilting angle remains unchanged,
and the traveling motor 24 maintains setting of the first
speed.
[0044] As described above, in the state that the crawl-
er frame is extended, the speed switching switch 33 is
turned off or on, whereby the first speed or the second
speed can be selected, respectively.

(b) Contracted state of the crawler frame

[0045] When the width switching lever 37 is fallen in
a direction of "B", the width switching valve 34 is
switched from the neutral position to the position "f". Ac-
cordingly, pressure oil from the hydraulic pump 21 is
supplied to the rod side of the spanner cylinder 7 to con-
tract the cylinder.
[0046] At this time, a signal indicative of high pressure
on the rod side and a signal indicative of open pressure
on the head side are transmitted to the controller 32.
That is, the controller 32 is able to detect that the crawler
frame is in the contracted state on the basis of the state
of pressures output from the pressure switches 36a and
36b.
[0047] The controller 32 controls so that even if the
speed switching switch 33 is turned on to select the sec-
ond speed travel mode, instructions output to the speed
switching solenoid valve 30 are cut to maintain the first
speed.
[0048] The purpose of maintaining the first speed is
as follows: That is, when in the state that the crawler
frame is contracted, for example, when a mode of the
second speed is selected when a spin turn is carried
out, the steering force of the crawler becomes small
since the torque of the traveling motor is small. Accord-
ingly, because there exist any difficulties in starting and
stopping a traveling motion. In the present embodiment,
when the crawler frame is contracted, both the traveling
motors 24 and 27 are fixed to the first speed, and there-
fore, the short of steering force can be overcome to pre-
vent the stoppage of the steering force from becoming
worse.
[0049] When a signal indicative of high pressure on
the rod side and a signal indicative of open pressure on
the head side are not imparted, the controller 32 resets
control to terminate cutting of instructions output to the
speed switching solenoid valve 30.
[0050] While in the above-described embodiment, the
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detection means is constituted by a pressure sensor, it
is noted that the detection means is not limited thereto
but for example, a limit switch for detecting a storage
state of an arm, or a position sensor such as a proximity
switch can be also employed.
[0051] While one embodiment has been disclosed as
described above, it is to be noted that the scope of pro-
tection of the present invention is not limited thereto.

INDUSTRIAL APPLICABILITY

[0052] According to the present invention, there can
exhibit the effect capable of obtaining the adequate trav-
el speed according to the expanded or contracted state
of the crawler frame width.
[0053] The present invention provides a construction
machine with a speed switching function having retract-
able crawler frames using crawler shoes, comprising:
detection means for detecting an extended state or a
retracted state of the crawler frames; travel driving
means for driving the crawler shoes; speed switching
means for switching speed of the travel driving means;
and a controller for controlling destination of switching
of the speed switching means when the retracted state
of the crawler frames is detected by the detection
means. Adequate travel speed can be obtained accord-
ing to the extended or retracted state of the crawler
frames.

Claims

1. A construction machine with retractable crawler
frames (4, 8) using crawler shoes (15, 15) charac-
terized in that the construction machine compris-
es:

retraction detection means (36a, 36b) for de-
tecting an extended state or a retracted state
of the crawler frames; travel driving means (24,
27) for driving the crawler shoes; speed switch-
ing means (33) for switching speed of the travel
driving means; and switching control means
(32) for switching speed of the travel driving
means (24, 27) by the speed switching means
(33) when the extended state or the retracted
state of the crawler frames (4, 8) is detected by
the detection means (36a, 36b).

2. The construction machine according to claim 1
wherein said speed switching means (33) switches
said travel driving means (24, 27) to low rotation
high torque or high rotation low torque.

3. The construction machine according to claim 2
wherein when the retracted state of the crawler
frames (4, 8) is detected by said retraction detection
means (36a, 36b), said switching control means

(32) switches destination of switching of said speed
switching means (33) to the low rotation high torque
side.

4. The construction machine according to any of
claims 1 to 3 wherein said travel driving means (24,
27) comprises a variable capacity type traveling
motor, and said speed switching means (33) has tilt-
ing angle adjusting devices (28a, 28b) for changing
a tilting angle of the traveling motor, and speed
switching valves (29a, 29b) for supplying a hydrau-
lic signal for changing a tilting angle to the tilting an-
gle adjusting devices.
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