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Description

TECHNICAL FIELD

[0001] The present invention relates to crane vehicles
including a boom that is derrickable and telescopic.

BACKGROUND ART

[0002] A crane vehicle typically includes a lower carrier
and an upper structure mounted thereon, in which the
lower carrier is secured at a work site and the upper struc-
ture carries a hoisted load. The crane vehicle is provided
with various safety devices for safety in work operations,
and even if an operator performs an incorrect operation
(applying an operation to a dangerous side) of the upper
structure, carries the hoisted load only in a safe working
area and controls so as to stop the operations in some
cases. Meanwhile, there is also provided a means for
releasing the above-described safety device. The reason
why is that an operator may protect against danger more
quickly by intentionally releasing the safety device as
above to manually operate the upper structure in order
to prevent danger during operation. However, in the case
of this safety device being released or the like, an unex-
pected accident at work may cause, and in the event of
an accident, an investigation of the causes of the accident
has to be conducted.
[0003] A dashboard camera is installed in vehicles
such as an automobile and a truck in recent years (see,
for example, JP 5 692 894 B2). This dashboard camera
includes a camera, in which an operating state of a ve-
hicle is recorded chronologically, and in the event of an
accident, the cause of the accident is investigated based
on recorded images. In the crane vehicle such as a rough
terrain crane, since a region (so-called blind spot) is
caused in which an operator cannot visually recognize
during traveling or the like, a device is installed that cap-
tures this region with a camera to provide on a display in
real-time.
[0004] JP 2006 199440 A discloses a crane vehicle
according to the preamble of claim 1.
[0005] JP 3 318 130 B2 discloses a crane vehicle com-
prising: a carrier; a slewing base slewably supported on
the carrier; a boom supported by the slewing base in a
derrickable and telescopic manner; a hook which is sus-
pended from a distal end of the boom with a wire there-
between and is configured to engage with a hoisted load;
a load detection means for detecting a load being applied
to the hook; and a controller.

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0006] If the above-described dashboard camera or
the device displaying the blind spot as above can record
views of an upper structure during operation, it is possible

to contribute to, in the event of an accident, an investi-
gation of the causes of the accident.
[0007] However, a very large capacity storage and
power consumption are required to continuously record
image data of an operation from the beginning to the end,
which is not practical from the viewpoint of cost.
[0008] The present invention has been made in view
of the aforementioned circumstances, and an object
thereof is to provide a crane vehicle capable of analyzing
a situation of an accident occurred during operation at
low cost.

SOLUTION TO PROBLEM

[0009] A crane vehicle according to the present inven-
tion includes: a carrier; a slewing base slewably support-
ed on the carrier; a boom supported by the slewing base
in a derrickable and telescopic manner; a hook which is
suspended from a distal end of the boom with a wire
therebetween, and is configured to engage with a hoisted
load; at least one digital camera; a storage unit configured
to store image data outputted by the digital camera; a
controller; and a load detection means for detecting a
load being applied to the hook. The controller performs,
when a predetermined measurement value meets a pre-
determined condition, a process of recording start which
starts storing the image data in the storage unit, and a
process of storing measurement value to store the pre-
determined measurement value in the storage unit, con-
currently with the process of recording start.
[0010] With this configuration, image data recording
with a digital camera starts when a predetermined meas-
urement value meets a predetermined condition. The
predetermined measurement value is recorded concur-
rently with this recording. Specifically, for example, a pre-
determined measurement value represents a load factor
and a predetermined condition of the load factor is equal
to 90 %. Thus, for example, when a crane vehicle topples,
the recorded image data is analyzed after toppling, and
accordingly there are obtained a state of the crane vehicle
toppling and a variation in the load factors before and
after the toppling. Here, the load factor is defined as a
percentage of a load weight of hoisted load obtained by
suspension relative to suspendible maximum weight of
the hoisted load.
[0011] It is preferred that two or more digital cameras
described above are installed. The storage unit stores
the digital camera, which output image data to be stored
when the predetermined measurement value meeting
the predetermined condition, and the relevant predeter-
mined condition in association with each other. The con-
troller in the process of recording start, starts storing in
the storage unit the image data outputted by the digital
camera associated with the relevant predetermined con-
dition, when the predetermined measurement value
meeting the predetermined condition.
[0012] With this configuration, only image data is re-
corded with the specific camera corresponding to a con-
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dition of recording with the digital camera, which records
relevant images and reduces capacity storage and power
consumption.
[0013] The predetermined measurement value repre-
sents a load factor which is defined as a percentage of
a weight of hoisted load detected by the load detection
means relative to suspendible maximum weight of the
hoisted load, and the predetermined condition is that the
load factor exceeds a predetermined threshold.
[0014] With this configuration, image data recording
with the digital camera starts when the load factor ex-
ceeds the predetermined threshold. In addition, the load
factor is stored concurrently with the image data record-
ing. Thus, when an accident (such as crane vehicle top-
pling) occurs during operation, the image data is ana-
lyzed after the accident, and accordingly there are ob-
tained a variation in the load factors before and after, and
at the crane vehicle toppling.
[0015] An outrigger may be disposed on the carrier and
placed upon ground so as to cause the carrier to have a
stable posture. An uplift detection means may be further
included, which detects that the outrigger leaves the
ground. When so configured, the predetermined meas-
urement value represents information on whether the
outrigger leaves the ground is detected by the uplift de-
tection means, and the predetermined condition is that
the uplift detection means detects that the outrigger
leaves the ground.
[0016] With this configuration, image data recording
with the digital camera starts when the outrigger leaves
the ground. In addition, the information on whether the
outrigger leaves the ground and the load factor are stored
concurrently with the image data recording. Thus, when
an accident (such as crane vehicle toppling) occurs dur-
ing operation, the image data is analyzed after the acci-
dent, and accordingly there are obtained each variation
in the spaced states of outrigger and in the load factors
before and after, and at the crane vehicle toppling.
[0017] The crane vehicle may also comprise a tele-
scopic actuator for extending and retracting the boom, a
derrick actuator for raising and lowering the boom, a
winch actuator for raising and lowering the boom, a boom
telescopic operation unit configured to operate the tele-
scopic actuator, a boom derricking operation unit config-
ured to operate the derrick actuator, a winch operation
unit configured to operate the winch actuator. An over-
hoisting detection means may be further included, which
detects the distance of the hook from the distal end of
the boom becomes equal to or less than a predetermined
length. When so configured, the predetermined meas-
urement value represents information on whether the dis-
tance of the hook from the distal end of the boom is equal
to or less than the predetermined length, an operational
orientation and an operation quantity for the boom tele-
scopic operation unit, an operational orientation and an
operation quantity for the boom derricking operation unit,
and an operational orientation and an operation quantity
for the winch operation unit, and the predetermined con-

dition can include a condition in which, where the over-
hoisting detection means detects that the distance of the
hook from the distal end of the boom becomes equal to
or less than the predetermined length, the operational
orientation of the boom telescopic operation unit is an
extended orientation of the boom, the operational orien-
tation of the boom derricking operation unit is a lowered
orientation of the boom, or the operational orientation of
the winch operation unit is a lifted orientation of the hook.
[0018] With this configuration, in a state where a dis-
tance of the hook from the distal end of the boom be-
comes equal to or less than a predetermined length, that
is, in an over-hoisting state, image data recording with
the digital camera starts when the operational orientation
of the boom telescopic operation unit being an extended
orientation of the boom, or the operational orientation of
the boom derricking operation unit being a lowered ori-
entation of the boom, or the operational orientation of the
winch operation unit being a lifted orientation of the hook.
In addition, an operational orientation and an operation
quantity for each of the boom telescopic operation unit,
the boom derricking operation unit, and the winch oper-
ation unit and an over-hoisting state are recorded con-
currently with the image data recording. Thus, when an
accident (such as hoisted load falling) occurs during op-
eration, the image data is analyzed after the accident,
and accordingly there are obtained a variation in such as
the operational orientations and operation quantities for
each operation lever before and after, and at the hoisted
load falling.
[0019] The controller may perform a process of range
setting for storing in the storage unit, a permissible work-
ing range which is determined based on an extension
quantity of the outrigger, a slewing angle of the slewing
base, a derricking angle of the boom, the length of the
boom, and the load applied to the hook and a stop proc-
ess for stopping the slewing actuator, the telescopic ac-
tuator, and derrick actuator when a position of the boom
reaches a range end of the permissible working range
stored in the storage unit. When so configured, the pre-
determined measurement value represents the slewing
angle of the slewing base, the derricking angle of the
boom, and the length of the boom, and the predetermined
condition can include a condition in which the slewing
angle of the slewing base, the derricking angle of the
boom, and the length of the boom each reaches a pre-
determined distance or angle short of the range end of
the permissible working range.
[0020] With this configuration, image data recording
with the digital camera starts when the slewing angle of
the slewing base, the length of the boom, and the der-
ricking angle of the boom each reaches a predetermined
distance or angle short of a range end of a permissible
working range (for example, reaching 5° short of a range
end of a permissible slewing angle). In addition, the slew-
ing angle of the slewing base, the length of the boom,
and the derricking angle of the boom are recorded con-
currently with the image data recording. Thus, when an
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accident (such as contact of the boom with an obstacle)
occurs during operation, the image data is analyzed after
the accident, and accordingly there are obtained the
slewing angle of the slewing base, the length of the boom,
and the derricking angle of the boom before and after,
and at the contact of the boom with the obstacle.
[0021] The controller may further include a driving
speed calculation process for calculating the slewing
speed of the slewing base, the telescopic speed of the
boom, the derricking speed of the boom, and the motion
speed of the hook. When so configured, the predeter-
mined measurement value represents the slewing
speed, the telescopic speed, the derricking speed, and
the motion speed, and the predetermined condition can
include a condition in which the slewing speed, the tele-
scopic speed, the derricking speed, and the motion
speed each reaches a predetermined speed.
[0022] With this configuration, image data recording
with the digital camera starts when the slewing speed of
the slewing base, the telescopic speed of the boom, the
derricking speed of the boom, or the motion speed of the
hook each reaches a predetermined speed. In addition,
the slewing speed of the slewing base, the telescopic
speed of the boom, the derricking speed of the boom,
and the motion speed of the hook are recorded concur-
rently with the image data recording. Thus, when an ac-
cident (such as hoisted load falling) occurs during oper-
ation, the image data is analyzed after the accident, and
accordingly there are obtained each variation in the slew-
ing speeds of the slewing base, the telescopic speeds of
the boom, the derricking speeds of the boom, and the
motion speeds of the hook before and after, and at the
hoisted load falling.
[0023] The predetermined measurement value may
further include the weight of hoisted load detected by the
load detection means and a load factor which is defined
as a percentage of the weight of hoisted load relative to
suspendible maximum weight of the hoisted load.
[0024] The digital camera may be installed as a dash-
board camera.
[0025] With this configuration, there is no need to newly
install a digital camera.
[0026] The digital camera may be installed for captur-
ing bird’s-eye view image of the crane vehicle.
[0027] With this configuration, there is no need to newly
install a digital camera.

Advantageous Effect of Invention

[0028] According to the present invention, image data
upon occurrence of an accident is recorded while reduc-
ing capacity storage and power consumption, and there-
fore it is possible to analyze a situation of an accident
occurred in a crane vehicle during operation at low cost.

BRIEF DESCRIPTION OF DRAWINGS

[0029]

FIG. 1 is a schematic view illustrating a rough terrain
crane 10 according to the embodiment.

FIG. 2 is a functional block diagram of the rough ter-
rain crane 10.

FIG. 3 is a flowchart illustrating movement of a main
flow.

FIG. 4 is a flowchart illustrating a flow of a load factor
obtaining process.

FIG. 5 is a flowchart illustrating a flow of an actuator
driving process.

FIG. 6 is a flowchart illustrating a flow of a driving
speed obtaining process.

FIG. 7 is a flowchart illustrating a flow of a determi-
nation process for recording start.

FIG. 8 is a flowchart illustrating a flow of a first de-
termination process for recording start.

FIG. 9 is a flowchart illustrating a flow of a second
determination process for recording sta rt.

FIG. 10 is a flowchart illustrating a flow of a third de-
termination process for recording start.

FIG. 11 is a flowchart illustrating a flow of a fourth de-
termination process for recording sta rt.

FIG. 12 is a flowchart illustrating a flow of a fifth de-
termination process for recording start.

FIG. 13 is a table for representing a correspondence
between condition for starting recording with
a digital camera and the activated digital cam-
era.

DESCRIPTION OF EMBODIMENT

[0030] Hereinafter, preferred embodiments of the
present invention will be described with reference to fig-
ures, as appropriate.

Rough Terrain Crane 10

[0031] FIG. 1 is a schematic view illustrating a rough
terrain crane 10 according to the embodiment.
[0032] FIG. 2 is a functional block diagram of the rough
terrain crane 10.
[0033] As illustrated in FIG. 1, the rough terrain crane
10 according to the embodiment includes a lower carrier
20 and an upper structure 30. The rough terrain crane
10 corresponds to the "crane vehicle" recited in the
claims. However, a specific example of the crane vehicle
is not limited to the rough terrain crane 10, and examples
thereof may include an all-terrain crane, or the like.

Lower Carrier 20

[0034] The lower carrier 20 (which corresponds to the
"carrier" recited in the claims) includes two lateral pairs
of front wheels 21 and 22, and two lateral pairs of rear
wheels 23 and 24 (illustrating only right side in FIG. 1).
The front wheels 21 and 22, and the rear wheels 23 and
24 are rotated by a driving force of an engine (not illus-
trated) transmitted through a transmission (not illustrat-
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ed). The lower carrier 20 travels by operating a steering,
an accelerator pedal, a brake pedal, or the like disposed
inside a cabin 36, which will be described below, by an
operator.
[0035] The lower carrier 20 includes a pair of left and
right outrigger 25 provided on a front side thereof and a
pair of left and right outrigger 26 provided on a rear side
of the lower carrier 20 (illustrating only right side in FIG.
1). The outriggers 25 and 26 are capable of performing
a state change between a grounding state in which the
outriggers are in contact with the ground at positions at
which the outriggers are laterally extended out from the
lower carrier 20 and an accommodating state in which
the outriggers are accommodated in the lower carrier 20
in a state of leaving the ground. However, outriggers 25
and 26 may be in contact with the ground at positions at
which the outriggers are not laterally extended out from
the lower carrier 20. The outriggers 25 and 26 in the
grounding state cause the rough terrain crane 10 to have
a stable posture when the upper structure 30 is actuated.
Meanwhile, the outriggers 25 and 26 are brought into the
accommodating state when the lower carrier 20 is
traveling.

Upper Structure 30

[0036] The upper structure 30 includes a slewing base
31, a boom 32, a hook 34, and a cabin 36.
[0037] The slewing base 31 is slewably supported on
the lower carrier 20 through a slewing bearing (not illus-
trated). The boom 32 is supported by the slewing base
31 in a derrickable and telescopic manner. The hook 34
is suspended from a rope 38 extending downward from
a distal end portion of the boom 32. The cabin 36 is pro-
vided with an operation unit 56 (see FIG. 2) and various
operation levers 61 to 64 for operating the upper structure
30 (see FIG. 2). The operation unit 56 includes various
operation units and such as an operation panel for caus-
ing the lower carrier 20 to travel.
[0038] The slewing base 31 is slewed by a slewing
motor 41 (see FIG. 2). The slewing motor 41 corresponds
to the "slewing actuator" recited in the claims. The boom
32 is raised and lowered by a derrick cylinder 42 and
extends and retracts with a telescopic cylinder 43 (see
FIG. 2). The derrick cylinder 42 corresponds to the "der-
rick actuator" recited in the claims and the telescopic cyl-
inder 43 corresponds to the "telescopic actuator" recited
in the claims. The hook 34 is lifted and lowered by winding
and unwinding of the rope 38 by a winch. The winch is
rotated by a winch motor 46 (see FIG. 2). The winch
motor 46 corresponds to the "winch actuator" recited in
the claims. Hereinafter, the slewing motor 41, the derrick
cylinder 42, the telescopic cylinder 43, and the winch
motor 46 may be simply referred to as "actuator". The
slewing motor 41, the derrick cylinder 42, the telescopic
cylinder 43, the winch motor 46, and an actuator for ac-
tuating the outriggers 25 and 26 are hydraulic actuators,
or the like. In other words, the rough terrain crane 10

actuates the actuators by controlling a direction and a
flow rate of hydraulic oil to be supplied. However, the
actuators of the present invention are not limited to the
hydraulic actuators, and electric actuators or the like also
may be used.
[0039] Each of the various operation levers 61 to 64
(see FIG. 2) corresponds to each actuator, and specifi-
cally includes, for example, a slewing operation lever 61
for slewing the slewing base 31, a telescopic operation
lever 63 for extending and retracting the boom 32, a der-
ricking operation lever 62 for raising and lowering the
boom 32, and a winch operation lever 64 for winding and
unwinding of the rope 38. The slewing operation lever 61
corresponds to the "slewing operation unit" recited in the
claims, the telescopic operation lever 63 corresponds to
the "boom telescopic operation unit" recited in the claims,
the derricking operation lever 62 corresponds to the
"boom derricking operation unit" recited in the claims,
and the winch operation lever 64 corresponds to the
"winch operation unit" recited in the claims. Hereinafter,
these levers may be collectively referred to simply as an
"operation lever".

Digital Camera 71

[0040] The rough terrain crane 10 is provided with a
plurality of digital cameras 71A, 71B, 71C, 71D, 71E,
71F, 71G, 71H, and 711 (see FIG. 2) capable of capturing
a video image. Hereinafter, the digital cameras 71A, 71B,
71C, 71D, 71E, 71F, 71G, 71H, and 711 may be collec-
tively referred to as a digital camera 71. The digital cam-
era 71 is arranged as described below.
[0041] The digital camera 71A is fixed to a front end
portion of the lower carrier 20. The digital camera 71A
captures the front from the front end portion of the lower
carrier 20.
[0042] The digital camera 71B is fixed to a rear end
portion of the lower carrier 20. The digital camera 71B
captures the rear from the rear end portion of the lower
carrier 20.
[0043] The digital camera 71C is provided at a front
left end portion of the lower carrier 20. The digital camera
71C captures the rear from the front left end portion of
the lower carrier 20 (left side of the rough terrain crane
10). Specifically, the digital camera 71C is fixed to a rear-
view mirror (side mirror) provided such that the left side
of the rough terrain crane 10 is captured when viewed
from the cabin 36.
[0044] The digital camera 71D is fixed to a left end
portion of the cabin 36. The digital camera 71D captures
the left from the left end portion of the cabin 36.
[0045] The digital camera 71E is fixed to a right end
portion of the cabin 36. The digital camera 71E captures
the right from the right end portion of the cabin 36.
[0046] The digital camera 71F is fixed to an upper end
portion of a drum. The digital camera 71F captures the
drum from the upper end portion of the drum.
[0047] The digital camera 71G is fixed to a left side of
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the distal end portion of the boom 32. The digital camera
71G captures the left from the left side of the distal end
portion of the boom 32. A capturing orientation of the
digital camera 71G is automatically changed to a down-
ward direction when a derricking angle of the boom 32
during operation so that a lower part can be captured
during operation.
[0048] The digital camera 71H is fixed to a right side
of the distal end portion of the boom 32. The digital cam-
era 71H captures the right from the right side of the distal
end portion of the boom 32. A capturing orientation of
the digital camera 71H is automatically changed to a
downward direction when a derricking angle of the boom
32 during operation so that a lower part can be captured
during operation.
[0049] The digital camera 71I which is a digital camera
for a dashboard camera, is fixed inside the cabin 36. The
digital camera 71I captures the front from the inside of
the cabin 36.

Controller 50

[0050] As illustrated in FIG. 2, the rough terrain crane
10 includes a controller 50. The controller 50 controls
operations of the rough terrain crane 10. The controller
50 may be implemented by a central processing unit
(CPU) that executes a program stored in a storage unit
58, may be implemented by a hardware circuit, or may
be implemented by combinations thereof.
[0051] The controller 50 obtains various types of sig-
nals that are outputted from a distortion detector 48, a
rigger uplift sensor 55, an over-hoisting sensor 57, a slew-
ing angle sensor 51, a derricking angle sensor 52, a boom
length sensor 53, a lever operation quantity sensor 59,
an engine speed sensor 60, and the operation unit 56.
In addition, the controller 50 controls the slewing motor
41, the derrick cylinder 42, the telescopic cylinder 43,
and the winch motor 46, based on the various types of
obtained signals.
[0052] Moreover, the controller 50 receives the image
data outputted from the digital camera 71 to store in the
storage unit 58.
[0053] The operation unit 56 receives operations for
actuating the rough terrain crane 10. The operation unit
56 outputs an operation signal corresponding to the re-
ceived operation. In other words, the controller 50 allows
the lower carrier 20 to travel and operates the upper struc-
ture 30, based on the operation received through the op-
eration unit 56.

Distortion Detector 48

[0054] The distortion detector 48 is attached to the der-
rick cylinder 42. The distortion detector 48 detects a load
quantity applied to the boom 32 (see FIG. 1). The distor-
tion detector 48 corresponds to the "load detection
means" recited in the claims. The distortion detector 48
outputs a detection signal corresponding to the load

quantity applied to the boom 32 (more specifically, a
weight of hoisted load suspended by the hook 34).

Rigger Uplift Sensor 55

[0055] The rigger uplift sensor 55 is a sensor for de-
tecting that any of ground contact points of the outriggers
25 and 26 (see FIG. 1) leaves the ground (being lifted off
the ground) when the outriggers 25 and 26 are present
in the grounding state. The rigger uplift sensor 55 corre-
sponds to the "uplift detection means" recited in the
claims. The rigger uplift sensor 55 outputs a detection
signal corresponding to whether any of the outriggers 25
and 26 being uplifted is present.

Over-hoisting Sensor 57

[0056] The over-hoisting sensor 57 is a sensor for de-
tecting that a distance from the distal end of the boom
32 (see FIG. 1) to the hook 34 (see FIG. 1) becomes
equal to or less than "over-hoisting length". The over-
hoisting sensor 57 corresponds to the "over-hoisting de-
tection means" recited in the claims. The "over-hoisting
length" is a concept indicating a state where the distance
from the distal end of the boom becomes equal to or less
than a predetermined length, and the distance from the
distal end of the boom in a state where a dangerous sit-
uation occurs due to the hook 34 excessively approach-
ing the distal end of the boom 32, referred to as the "over-
hoisting length". The over-hoisting sensor 57 outputs a
detection signal corresponding to whether the distance
from the distal end of the boom is equal to or less than
the over-hoisting length.

Lever Operation Quantity Sensor 59

[0057] The lever operation quantity sensor 59 is a sen-
sor for detecting an operational orientation and an oper-
ation quantity for any operation levers. The lever opera-
tion quantity sensor 59 outputs a detection signal corre-
sponding to a lever type, the operational orientation, and
the operation quantity.

Slewing Angle Sensor 51

[0058] The slewing angle sensor 51 is a sensor for de-
tecting a slewing angle (for example, an angle in a clock-
wise direction with a forward direction of the lower carrier
20 as 0°) of the slewing base 31 (see FIG. 1). The slewing
angle sensor 51 outputs a detection signal corresponding
to the slewing angle of the slewing base 31.

Derricking Angle Sensor 52

[0059] The derricking angle sensor 52 is a sensor for
detecting a derricking angle (an angle between a hori-
zontal direction and the boom 32) of the boom 32 (see
FIG. 1). The derricking angle sensor 52 outputs a detec-
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tion signal corresponding to the derricking angle of the
boom 32.

Boom Length Sensor 53

[0060] The boom length sensor 53 is a sensor for de-
tecting a length of the boom 32 (see FIG. 1). The boom
length sensor 53 outputs a detection signal correspond-
ing to the length of the boom 32.

Engine Speed Sensor 60

[0061] The engine speed sensor 60 is a sensor for de-
tecting a rotation speed of an engine (not illustrated)
mounted on the lower carrier 20. The engine speed sen-
sor 60 outputs a detection signal corresponding to the
rotation speed of the engine. The engine speed sensor
60 corresponds to the "speed obtaining unit" recited in
the claims.

Image Data Recording Process

[0062] As illustrated in FIG. 3 to 12, an image data
recording process is performed in the rough terrain crane
10. The controller 50 repeatedly performs the image data
recording process as illustrated in FIG. 3.
[0063] In the image data recording process, firstly, up-
on a power supply of the rough terrain crane 10 being
turned on (so-called PTO is turned on), a power supply
of an overload prevention device is turned on. The con-
troller 50 determines whether the power supply of the
overload prevention device is turned on (S11) until it is
turned on (511: No).
[0064] The controller 50 determines whether the oper-
ation unit 56 receives a setting of a permissible working
range (S12).
[0065] The permissible working range is determined
based on an extension quantity of the outriggers 25 and
26, a slewing range of the slewing base 31, a maximum
extended length of the boom 32, a derricking range of
the boom 32, and a maximum weight of a hoisted load.
The slewing base 31 and the boom 32 is allowed to move
in the permissible working range determined based on
these setting parameters. The determined permissible
working range is defined by a working radius, a lifting
height, the slewing range of the slewing base 31, a tele-
scopic range of the boom 32, and the derricking range
of the boom 32. When the slewing base 31 and the boom
32 reach a boundary of this working range, for example,
the slewing motor 41, the derrick cylinder 42, and the
telescopic cylinder 43 are suspended, causing move-
ment of the slewing base 31 and the boom 32 to be
stopped. The setting of the permissible working range is
configured by an operator inputting the setting parameter
to the operation unit 56.
[0066] When the setting of the working range is re-
ceived (S12: Yes), the controller 50: receives from the
operation unit 56, the signals associated with the exten-

sion quantity of the outriggers 25 and 26, the slewing
range of the slewing base 31, the maximum extended
length of the boom 32, the derricking range of the boom
32, and the maximum weight of the hoisted load; and
calculates, as the parameters for defining the permissible
working range, the working radius, the lifting height, the
slewing range of the slewing base 31, the telescopic
range of the boom 32, and the derricking range of the
boom 32. These parameters for defining the permissible
working range are stored in the storage unit 58 (S13).
[0067] When no setting of the permissible working
range is received (S12: No), the controller 50 skips the
process of step S13 to perform a process of a load factor
obtaining process (S14).
[0068] Details of the load factor obtaining process are
illustrated in FIG. 4. It is preferred that a load factor is
continuously obtained in actual controlling.
[0069] The controller 50 receives from the lever oper-
ation quantity sensor 59, an output signal derived from
an operator manipulating an operation lever (S15). Here,
the lever operation quantity detected by the lever oper-
ation quantity sensor 59 is a lever operation quantity in
micro time, and the processes of steps S14 to S20 are
constantly repeated.
[0070] The controller 50 performs an actuator driving
process (S16). The actuator driving process is a process
for actuating an actuator corresponding to the manipu-
lated operation lever to obtain the slewing angle of the
slewing base 31, the length of the boom 32, and the der-
ricking angle of the boom 32 that are changed. Details
of the actuator driving process are illustrated in FIG. 5.
The angle and length obtained in the actuator driving
process is used in a fourth determination process for re-
cording start as illustrated in FIG. 11.
[0071] The controller 50 performs an emergency stop
process (S17). In the emergency stop process, the con-
troller 50 stops the present work operation by transmitting
a stop signal to an actuator having reached the range
end when the slewing angle of the slewing base 31, the
derricking angle of the boom 32, or the length of the boom
32 each reaching a range end of the permissible working
range.
[0072] The controller 50 performs a driving speed ob-
taining process (S18). The driving speed obtaining proc-
ess is a process for obtaining a driving speed of the slew-
ing base 31, the boom 32, or the hook 34. Details of the
driving speed obtaining process are illustrated in FIG. 6.
The driving speed obtained in the driving speed obtaining
process is used in a fifth determination process for re-
cording start as illustrated in FIG. 12.
[0073] The controller 50 performs a determination
process for recording start (S19). The determination
process for recording start is a process for starting and
stopping the image data recording with the digital camera
71. Details of the determination process for recording
start are illustrated in FIG. 7.
[0074] The controller 50 determines whether the power
supply of the overload prevention device is turned off
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(S20).
[0075] When the power supply of the overload preven-
tion device is not turned off (S20: No), the controller 50
returns to step S14 to repeat the process started from
step S14.
[0076] When the power supply of the overload preven-
tion device is turned off (S20: Yes), the controller 50 ter-
minates the image data recording process.

Load Factor Obtaining Process

[0077] FIG. 4 is a flowchart illustrating a flow of the load
factor obtaining process which is performed in step S14
of the image data recording process as illustrated in FIG.
3.
[0078] In load factor obtaining process, the controller
50 obtains a load weight of hoisted load the hook 34
(S21). The hoisted load is obtained, for example, by re-
ceiving a detection signal corresponding to the load
quantity applied to the boom 32 from the distortion de-
tector 48 attached to the derrick cylinder 42.
[0079] The controller 50 retrieves a rated load (sus-
pendible maximum weight of the hoisted load) stored in
the storage unit 58 (S22).
[0080] The controller 50 represents in percentages the
value yielded by dividing the hoisted load obtained in step
S21 by the rated load obtained in step S22 to calculate
a load factor, stores in the storage unit 58 (S23), and
terminates the load factor obtaining process.

Actuator Driving Process

[0081] FIG. 5 is a flowchart illustrating a flow of the
actuator driving process which is performed in S16 of the
image data recording process as illustrated in FIG. 3.
[0082] In the actuator driving process, the controller 50
transmits to the slewing motor 41, a drive signal indicating
a driving orientation and a driving speed for a slewing
action of the slewing base 31, based on the output signal
received from the lever operation quantity sensor 59 in
step S15 of FIG. 3, and actuates the slewing motor 41
(S31). This allows the slewing base 31 to be slewed. For
the output signal from the lever operation quantity sensor
59, no slewing action is performed if an operation quantity
for the slewing operation is equal to 0.
[0083] The controller 50 receives the output signal from
the slewing angle sensor 51 to obtain a new slewing angle
of the slewing base 31, and stores in the storage unit 58
(S32).
[0084] The controller 50 transmits to the derrick cylin-
der 42, a drive signal indicating a driving orientation and
a driving speed for a derricking action of the boom 32,
based on the output signal from the lever operation quan-
tity sensor 59, and actuates the derrick cylinder 42 (S33).
This allows the boom 32 to be derricked. For the output
signal from the lever operation quantity sensor 59, no
derricking action of the boom 32 is performed if an oper-
ation quantity for the derricking operation of the boom 32

is equal to 0.
[0085] The controller 50 receives the output signal from
the derricking angle sensor 52 to obtain a new derricking
angle of the boom 32, and stores in the storage unit 58
(S34).
[0086] The controller 50 transmits to the telescopic cyl-
inder 43, a drive signal indicating a driving orientation
and a driving speed for a telescopic action of the boom
32, based on the output signal from the lever operation
quantity sensor 59, and actuates the telescopic cylinder
43 (S35). This allows the boom 32 to extend and retract.
For the output signal from the lever operation quantity
sensor 59, no telescopic action of the boom 32 is per-
formed if an operation quantity for the telescopic opera-
tion of the boom 32 is equal to 0.
[0087] The controller 50 receives the output signal from
the boom length sensor 53 to obtain a new length of the
boom 32, and stores in the storage unit 58 (S36).

Driving Speed Obtaining Process

[0088] FIG. 6 is a flowchart illustrating a flow of the
driving speed obtaining process which is performed in
step S18 of the image data recording process as illus-
trated in FIG. 3.
[0089] In the driving speed obtaining process, the con-
troller 50 obtains an operational orientation and an op-
eration quantity for each operation lever and stores them
in the storage unit 58, based on the output signal received
from the lever operation quantity sensor 59 in step S15
of FIG. 3 (S41).
[0090] The controller 50 obtains a rotation speed of the
engine from a signal received from the engine speed sen-
sor 60 and stores in the storage unit 58 (S42).
[0091] The controller 50 calculates the driving orienta-
tion and the driving speed for each operation, based on
the operational orientation and the operation quantity for
the operation corresponding to each operation lever, and
the engine speed, stores in the storage unit 58 (S43),
and terminates the driving speed obtaining process.

Determination Process for Recording Start

[0092] FIG. 7 is a flowchart illustrating a flow of the
determination process for recording start which is per-
formed in step S19 of the image data recording process
as illustrated in FIG. 3.
[0093] In a recording start process, the controller 50
performs a first determination process for recording start
(S51). Details of the first determination process for re-
cording start are illustrated in FIG. 8.
[0094] The controller 50 performs a second determi-
nation process for recording start (S52). Details of the
second determination process for recording start are il-
lustrated in FIG. 9.
[0095] The controller 50 performs a third determination
process for recording start (S53). Details of the third de-
termination process for recording start are illustrated in
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FIG. 10.
[0096] The controller 50 performs the fourth determi-
nation process for recording start (S54). Details of the
fourth determination process for recording start are illus-
trated in FIG. 11.
[0097] The controller 50 performs the fifth determina-
tion process for recording start (S55) and terminates the
determination process for recording start. Details of the
fifth determination process for recording start are illus-
trated in FIG. 12.

First Determination Process for Recording Start

[0098] FIG. 8 is a flowchart illustrating a flow of the first
determination process for recording start which is per-
formed in step S51 of the determination process for re-
cording start as illustrated in FIG. 7.
[0099] In the first determination process for recording
start, the controller 50 retrieves a load factor from the
storage unit 58 and determines whether the load factor
is greater than the predetermined threshold, such as 90
% (S61). Hereinafter, condition of the load factor being
greater than 90 % is referred to as "first condition". FIG.
13 represents a correspondence between a first condi-
tion and the digital camera 71 (digital cameras 71A to
71I) activated when the first condition is met.
[0100] When it is determined that a load factor is great-
er than the predetermined threshold (S61: Yes), the con-
troller 50 determines whether the load factor flag stored
in the storage unit 58 is set to 0 (S62). The value 0 is
substituted for the load factor flag when the first determi-
nation process for recording start is performed firstly after
the load factor exceeding the predetermined threshold,
and thereafter the value 1 is substituted. The value 1 is
substituted for the load factor flag when the first determi-
nation process for recording start is performed firstly after
the load factor being equal to or less than the predeter-
mined threshold, and thereafter the value 0 is substituted.
[0101] When the load factor flag is set to 0 (S62: Yes),
the controller 50 substitutes the value 1 for the load factor
flag stored in the storage unit 58 (S63).
[0102] The controller 50 transmits an activation signal
and a start recording signal to the digital camera 71 (such
as digital cameras 71A to 71I) which is associated with
the first condition to be stored in the storage unit 58, and
cause the relevant digital camera 71 to activate as well
as to start storing movie image data captured with the
relevant digital camera 71 in the storage unit 58 (S64).
However, there is no need to activate the digital camera
71 remained continuously activated and the digital cam-
era 71 having been activated by other conditions being
met. There is no need to start recording image data with
the digital camera 71 that has started recording image
data by other conditions being met.
[0103] The controller 50 synchronizes with a record of
image data, more specifically, associates with a time
lapse of the image data (which corresponds to the term
"concurrently" recited in the claims), starts storing a load

factor in the storage unit 58 (S65), and returns the first
determination process for recording start.
[0104] In the process of step S62, when the load factor
flag is not equal to 0 (S62: No), the controller 50 skips
the processes of steps S63 to S65 to return the first de-
termination process for recording start.
[0105] In the process of step S61, when it is determined
that a load factor is not greater than the predetermined
threshold (S61: No), the controller 50 determines wheth-
er the load factor flag stored in the storage unit 58 is set
to 1 (S66).
[0106] When the load factor flag is set to 1 (S66: Yes),
the controller 50 substitutes the value 0 for the load factor
flag stored in the storage unit 58 (S67).
[0107] The controller 50 transmits an end signal and a
stop recording signal to the digital camera 71 which is
associated with the first condition to be stored in the stor-
age unit 58 to cause the image data recording to be
stopped, deactivates the digital camera 71 as well as
stops recording the load factor (S68), and returns the first
determination process for recording start. However,
there is no need to deactivate the digital camera 71 re-
mained continuously activated. In addition, there is no
need to stop recording image data with the digital camera
71 along with other conditions being met.
[0108] In the process of step S66, when the load factor
flag is not equal to 1 (S66: No), the controller 50 skips
steps S67 and S68 to return the first determination proc-
ess for recording start.

Second Determination Process for Recording Start

[0109] FIG. 9 is a flowchart illustrating a flow of the
second determination process for recording start which
is performed in step S52 of the determination process
for recording start as illustrated in FIG. 7.
[0110] In the second determination process for record-
ing start, the controller 50 determines whether any of the
outriggers 25 and 26 is uplifted (which leaves the ground)
based on the signal received from the rigger uplift sensor
55 (S71). Hereinafter, condition in which any of the out-
riggers 25 and 26 is uplifted, is referred to as "second
condition". FIG. 13 represents a correspondence be-
tween a second condition and the digital camera 71 (dig-
ital cameras 71A to 71I) activated when the second con-
dition is met.
[0111] When it is determined that any of the outriggers
25 and 26 is uplifted (S71: Yes), the controller 50 deter-
mines whether an uplift flag stored in the storage unit 58
is set to 0 (S72). The value 0 is substituted for the uplift
flag when the second determination process for record-
ing starting is performed firstly after the outrigger being
uplifted, and thereafter the value 1 is substituted. The
value 1 is substituted for the uplift flag when the second
determination process for recording starting is performed
firstly after the uplift of any of the outriggers 25 and 26
being eliminated, and thereafter the value 0 is substitut-
ed.
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[0112] When the uplift flag is set to 0 (S72: Yes), the
controller 50 substitutes the value 1 for the uplift flag
stored in the storage unit 58 (S73).
[0113] The controller 50 transmits an activation signal
and a start recording signal to the digital camera 71 (dig-
ital cameras 71A to 71I) which is associated with the sec-
ond condition to be stored in the storage unit 58, and
cause the relevant digital camera 71 to activate as well
as to start storing movie image data captured with the
relevant digital camera 71 in the storage unit 58 (S74).
However, there is no need to activate the digital camera
71 remained continuously activated and the digital cam-
era 71 having been activated by other conditions being
met. There is no need to start recording image data with
the digital camera 71 that has started recording image
data by other conditions being met.
[0114] The controller 50 synchronizes with a record of
image data, starts storing a load factor in the storage unit
58 (S75), and returns the second determination process
for recording starting.
[0115] In the process of step S72, when the uplift flag
is not equal to 0 (S72: No), the controller 50 skips the
processes of steps S73 to S75 to return the second de-
termination process for recording start.
[0116] In the process of step S71, when it is determined
that any of the outriggers 25 and 26 is not uplifted (S71:
No), the controller 50 determines whether the uplift flag
stored in the storage unit 58 is set to 1 (S76).
[0117] When the uplift flag is set to 1 (S76: Yes), the
controller 50 substitutes the value 0 for the uplift flag
stored in the storage unit 58 (S77).
[0118] The controller 50 transmits an end signal and a
stop recording signal to the digital camera 71 which is
associated with the second condition to be stored in the
storage unit 58 to cause the image data recording to be
stopped, deactivates the digital camera 71 as well as
stops recording the load factor (S78), and returns the
second determination process for recording start. How-
ever, there is no need to deactivate the digital camera
71 remained continuously activated. In addition, there is
no need to stop recording image data with the digital cam-
era 71 along with other conditions being met.
[0119] In the process of step S76, when the uplift flag
is not equal to 1 (S76: No), the controller 50 skips steps
S77 and S78 to return the second determination process
for recording start.

Third Determination Process for Recording Start

[0120] FIG. 10 is a flowchart illustrating a flow of the
third determination process for recording start which is
performed in step S53 of the determination process for
recording start as illustrated in FIG. 7.
[0121] In the third determination process for recording
start, the controller 50 determines whether an over-hoist-
ing state is present, based on the signal received from
the over-hoisting sensor 57 (S81). The over-hoisting
state refers to a state in which the hook 34 lifts up until

the hook 34 reaches a predetermined position. The hook
34 lifts up, in the cases of the rope 38 being wound up,
the boom 32 extending, and the boom 32 being lowered.
[0122] When it is determined that the over-hoisting
state is present (S81: Yes), the controller 50 determines
whether the operation lever is manipulated to the dan-
gerous side (S82). The operation manipulated to the dan-
gerous side refers to an operation performed to the side
where the hook 34 further lifts up, and more specifically
includes manipulating the winch operation lever 64 to a
hosting side of the winch, manipulating the telescopic
operation lever 63 to an extending side of the boom 32,
and manipulating the derricking operation lever 62 to a
lowered side of the boom 32. Hereinafter, condition in
which the operation of the side of the hook 34 further
lifting up is performed in the over-hoisting state, is re-
ferred to as "third condition". FIG. 13 represents a corre-
spondence between a third condition and the digital cam-
era 71 (digital cameras 71G, 71H, and 71I) activated
when the third condition is met.
[0123] When it is determined that the operation lever
is manipulated to the dangerous side (S82: Yes), the con-
troller 50 determines whether an over-hoisting flag stored
in the storage unit 58 is set to 0 (S83). The value 0 is
substituted for the over-hoisting flag when the third de-
termination process for recording start is performed firstly
after the operation lever being manipulated to the dan-
gerous side in the over-hoisting state, and thereafter the
value 1 is substituted. The value 1 is substituted for the
over-hoisting flag when the third determination process
for recording start is performed firstly after the over-hoist-
ing state being eliminated, and thereafter the value 0 is
substituted.
[0124] When the over-hoisting flag is set to 0 (S83:
Yes), the controller 50 substitutes the value 1 for the over-
hoisting flag stored in the storage unit 58 (S84).
[0125] The controller 50 transmits an activation signal
and a start recording signal to the digital camera 71 (dig-
ital cameras 71G, 71H, and 71I) which is associated with
the third condition to be stored in the storage unit 58, and
cause the relevant digital camera 71 to activate as well
as to start storing movie image data captured with the
relevant digital camera 71 in the storage unit 58 (S85).
However, there is no need to start recording image data
with the digital camera 71 remained continuously acti-
vated and the digital camera 71 which has been activated
and started recording the image data by other conditions
being met.
[0126] The controller 50 synchronizes with a record of
image data, starts recording in the storage unit 58, an
operation quantity of the operation lever manipulated to
the dangerous side (S86), and returns the third determi-
nation process for recording start.
[0127] In the process of step S83, when the over-hoist-
ing flag is not equal to 0 (S83: No), the controller 50 skips
the processes of steps S84 to S86 to return the third
determination process for recording start.
[0128] In the process of step S82, when the operation
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lever is not manipulated to the dangerous side (S82: No),
the controller 50 skips the processes of steps S83 to S86
to return the third determination process for recording
start.
[0129] In the process of step S81, when it is determined
that no over-hoisting state is present (S81: No), the con-
troller 50 determines whether the over-hoisting flag
stored in the storage unit 58 is set to 1 (S87).
[0130] When the over-hoisting flag is set to 1 (S87:
Yes), the controller 50 substitutes the value 0 for the over-
hoisting flag stored in the storage unit 58 (S88).
[0131] The controller 50 transmits an end signal and a
stop recording signal to the digital camera 71 which is
associated with the third condition to be stored in the
storage unit 58 to cause the image data recording to be
stopped, deactivates the digital camera 71 as well as
stops recording the operation quantity of the operation
lever manipulated to the dangerous side (S89), and re-
turns the third determination process for recording start.
However, there is no need to deactivate the digital cam-
era 71 remained continuously activated. In addition, there
is no need to stop recording image data with the digital
camera 71 along with other conditions being met.
[0132] In the process of step S87, when the over-hoist-
ing flag is not equal to 1 (S87: No), the controller 50 skips
steps S88 and S89 to return the third determination proc-
ess for recording start.

Fourth Determination Process for Recording Start

[0133] FIG. 11 is a flowchart illustrating a flow of the
fourth determination process for recording start which is
performed in step S54 of the determination process for
recording start as illustrated in FIG. 7.
[0134] In the fourth determination process for record-
ing start, the controller 50 retrieves from the storage unit
58, a recording start position with respect to each param-
eter for defining the permissible working range (S91).
[0135] The recording start position is, for example, pre-
viously inputted to the operation unit 56 by an operator
to be stored in the storage unit 58. The recording start
position represents a predetermined distance or angle
short of a range end of each parameter for defining the
permissible working range, and more specifically in-
cludes the distance or angle of such as, 1 m short of the
maximum working radius of a working radius, 1 m short
of the maximum lifting height of a lifting height, 5° short
of the respective slewing angle ends of each clockwise
and counterclockwise in the slewing range of the slewing
base 31, 1 m short of the telescopic range ends of each
maximum extended length and maximum retracted
length in the telescopic range of the boom 32, and 5°
short of the respective derricking range ends of each
maximum raising angle and maximum lowered angle in
the derricking angle of the boom 32. The movement
quantity of the distal end of the boom 32 for the boom 32
derricking differs depending on the length of the boom
32, and this may cause any other angle depending on

the length of the boom 32 to be set with respect to the
recording start position associated with the derricking an-
gle.
[0136] The controller 50 determines whether any of a
working radius, a lifting height, the slewing angle of the
slewing base 31, the length of the boom 32, and the der-
ricking angle of the boom 32 reaches a recording start
position (S92). For the slewing angle of the slewing base
31, the length of the boom 32, and the derricking angle
of the boom 32, a value is retrieved, which is stored in
the storage unit 58 by the actuator driving process. The
working radius and the lifting height are calculated based
on the length of the boom 32 and the derricking angle of
the boom 32. Hereinafter, condition in which any of a
working radius, a lifting height, the slewing angle of the
slewing base 31, the length of the boom 32, and the der-
ricking angle of the boom 32 reaches a recording start
position, is referred to as "fourth condition". FIG. 13 rep-
resents a correspondence between a fourth condition
and the digital camera 71 (digital cameras 71A to 71I)
activated when the fourth condition is met.
[0137] When it is determined that any of the working
radius, the lifting height, the slewing angle of the slewing
base 31, the length of the boom 32, and the derricking
angle of the boom 32 reaches a recording start position
(S92: Yes), the controller 50 determines whether a work-
ing range flag stored in the storage unit 58 is set to 0
(S93). The value 0 is substituted for the working range
flag when the fourth determination process for recording
start is performed firstly after any of the working radius,
the lifting height, the slewing angle of the slewing base
31, the length of the boom 32, and the derricking angle
of the boom 32 reaching the recording start position, and
thereafter the value 1 is substituted.
[0138] The value 1 is substituted for the working range
flag when the fourth determination process for recording
start is performed firstly after none of the working radius,
the lifting height, the slewing angle of the slewing base
31, the length of the boom 32, and the derricking angle
of the boom 32 reaching the recording start position, and
thereafter the value 0 is substituted.
[0139] When the working range flag is set to 0 (S93:
Yes), the controller 50 substitutes the value 1 for the
working range flag stored in the storage unit 58 (S94).
[0140] The controller 50 transmits an activation signal
and a start recording signal to the digital camera 71 (dig-
ital cameras 71A to 71I) which is associated with the
fourth condition to be stored in the storage unit 58, and
cause the relevant digital camera 71 to activate as well
as to start storing movie image data captured with the
relevant digital camera 71 in the storage unit 58 (S95).
However, there is no need to activate the digital camera
71 remained continuously activated and the digital cam-
era 71 having been activated by other conditions being
met. In addition, there is no need to start recording image
data with the digital camera 71 that has started recording
image data by other conditions being met.
[0141] The controller 50 synchronizes with a record of
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image data, starts storing in the storage unit 58, the work-
ing radius, the lifting height, the slewing angle of the slew-
ing base 31, the length of the boom 32, and the derricking
angle of the boom 32 (S96), and returns the fourth de-
termination process for recording start.
[0142] In the process of step S93, when the working
range flag is not equal to 0 (S93: No), the controller 50
skips the processes of steps S94 to S96 to return the
fourth determination process for recording start.
[0143] In the process of step 592, when it is determined
that none of the working radius, the lifting height, the slew-
ing angle of the slewing base 31, the length of the boom
32, and the derricking angle of the boom 32 reaches the
recording start position (S92: No), the controller 50 de-
termines whether the working range flag stored in the
storage unit 58 is set to 1 (S97).
[0144] When the working range flag is set to 1 (S97:
Yes), the controller 50 substitutes the value 0 for the
working range flag stored in the storage unit 58 (S98).
[0145] The controller 50 transmits an end signal and a
stop recording signal to the digital camera 71 which is
associated with the fourth condition to be stored in the
storage unit 58 to cause the image data recording to be
stopped, deactivates the digital camera 71 as well as
stops recording the working radius, the lifting height, the
slewing angle of the slewing base 31, the length of the
boom 32, and the derricking angle of the boom 32 (S99),
and returns the fourth determination process for record-
ing starting. However, there is no need to deactivate the
digital camera 71 remained continuously activated. In ad-
dition, there is no need to stop recording image data with
the digital camera 71 along with other conditions being
met.
[0146] In the process of step S97, when the working
range flag is not equal to 1 (S97: No), the controller 50
skips steps S98 and S99 to return the fourth determina-
tion process for recording start.

Fifth Determination Process for Recording Start

[0147] FIG. 12 is a flowchart illustrating a flow of a fifth
determination process for recording start which is per-
formed in step S55 of the determination process for re-
cording start as illustrated in FIG. 7.
[0148] In the fifth determination process for recording
start, the controller 50 retrieves from the storage unit 58,
a driving speed corresponding to the received operation,
more specifically the slewing speed of the slewing base
31, a telescopic speed of the boom 32, a derricking speed
of the boom 32, or a motion speed of the hook 34, and
an upper limit speed for each driving speed to determines
whether each driving speed exceeds each correspond-
ing upper limit speed thereof (S101). The upper limit
speed for each driving speed is previously stored in the
storage unit 58. Hereinafter, condition in which the driving
speed corresponding to any of the operations exceeds
the corresponding upper limit speed, is referred to as
"fifth condition".

[0149] FIG. 13 represents a correspondence between
the fifth condition and the digital camera 71 (digital cam-
eras 71D, 71E, 71G, and 71H) activated when the fifth
condition is met. Specifically, in the fifth condition, each
image data of the digital camera 71D, 71E, 71G, and 71H
is recorded when the slewing speed of the slewing base
31 exceeds the upper limit speed thereof. Each image
data of the digital camera 71G and 71H is recorded when
the telescopic speed or the derricking speed of the boom
32, or the motion speed of the hook 34 exceeds the upper
limit speed thereof.
[0150] When it is determined that any of the driving
speeds exceeds an upper limit speed (S101: Yes), the
controller 50 determines whether a speed flag stored in
the storage unit 58 is set to 0 (S102). The value 0 is
substituted for the speed flag when the fifth determination
process for recording start is performed firstly after any
of the driving speeds exceeding the upper limit speed,
and thereafter the value 1 is substituted. The value 1 is
substituted for the speed flag when the fifth determination
process for recording start is performed firstly after none
of the driving speeds exceeding the upper limit speed,
and thereafter the value 0 is substituted.
[0151] When the speed flag is set to 0 (S102: Yes), the
controller 50 substitutes the value 1 for the speed flag
stored in the storage unit 58 (S103).
[0152] The controller 50 transmits an activation signal
and a start recording signal to the digital camera 71 (dig-
ital cameras 71D, 71E, 71G, and 71H) which is associ-
ated with the fifth condition to be stored in the storage
unit 58, and cause the relevant digital camera 71 to ac-
tivate as well as to start storing movie image data cap-
tured with the relevant digital camera 71 in the storage
unit 58 (S104). However, there is no need to activate the
digital camera 71 remained continuously activated and
the digital camera 71 having been activated by other con-
ditions being met. In addition, there is no need to start
recording image data with the digital camera 71 that has
started recording image data by other conditions being
met.
[0153] The controller 50 synchronizes with a record of
image data, starts storing in the storage unit 58, the lever
operation quantity, the engine speed, the hoisted load,
and the load factor, which are stored in the storage unit
58, (S105), and returns the fifth determination process
for recording start.
[0154] In the process of step S102, when the speed
flag is not equal to 0 (S102: No), the controller 50 skips
the processes of steps S103 to S105 to return the fifth
determination process for recording start.
[0155] In the process of step S101, when it is deter-
mined that none of the driving speeds exceeds an upper
limit speed (S101: No), the controller 50 determines
whether the speed flag stored in the storage unit 58 is
set to 1 (S106).
[0156] When the speed flag is set to 1 (S106: Yes), the
controller 50 substitutes the value 0 for the speed flag
stored in the storage unit 58 (S107).
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[0157] The controller 50 transmits an end signal and a
stop recording signal to the digital camera 71 which is
associated with the fifth condition to be stored in the stor-
age unit 58 to cause the image data recording to be
stopped, deactivates the digital camera 71 as well as
stops recording the driving speed, the hoisted load, and
the load factor (S108), and returns the fifth determination
process for recording start. However, there is no need to
deactivate the digital camera 71 remained continuously
activated. In addition, there is no need to stop recording
image data with the digital camera 71 along with other
conditions being met.
[0158] In the process of step S106, when the speed
flag is not equal to 1 (S106: No), the controller 50 skips
steps S107 and S108 to return the fifth determination
process for recording start.

Operational Effects of Embodiment

[0159] As described above, in the rough terrain crane
10, the image data recording with the digital camera 71
starts when a predetermined measurement value meets
a predetermined condition. The predetermined measure-
ment value is recorded concurrently with this recording.
Thus, a situation of an accident occurred during operation
may be analyzed at low cost.
[0160] More specifically, for example, the image data
storing with the digital camera 71 starts when the load
factor is measured and reaches 90 %. Concurrently, the
load factor is also recorded. Thus, for example, when the
rough terrain crane 10 topples due to an overload, the
recorded image data is analyzed after toppling, and ac-
cordingly there are obtained a state of the crane vehicle
toppling and a variation in the load factors before and
after the toppling.
[0161] A spaced state in which the outriggers 25 and
26 leaves the ground, is measured and when the outrig-
gers 25 and 26 are lifted off the ground, the image data
recording with the digital camera 71 starts. Concurrently,
there are stored the information relating to the spaced
state of which the outriggers 25 and 26 leaves the ground,
and the load factor. Therefore, when the rough terrain
crane 10 topples due to the overload, the recorded image
data is analyzed after the accident, and accordingly there
are obtained the state of the crane vehicle toppling, the
spaced state of the outriggers 25 and 26, and the varia-
tion in the load factors before and after the toppling.
[0162] An operational orientation and an operation
quantity for each of the telescopic operation lever 63, the
derricking operation lever 62, and the winch operation
lever 64 and an over-hoisting state are measured, and
while in the over-hoisting state, when any of the telescop-
ic operation lever 63, the derricking operation lever 62,
and the winch operation lever 64 is manipulated to the
dangerous side, the image data recording with the digital
camera 71 starts. Concurrently, there are recorded the
information on whether the over-hoisting state is present
and the operational orientation and operation quantity for

each of the telescopic operation lever 63, the derricking
operation lever 62, and the winch operation lever 64.
Therefore, when a hoisted load falls due to over-hoisting,
the recorded image data is analyzed after an accident,
and accordingly there are obtained the state of the hoist-
ed load falling and the variation in such as the operational
orientations and operation quantities for each operation
lever as above before and after the accident.
[0163] When a working radius, a lifting height, the slew-
ing angle of the slewing base 31, the length of the boom
32, and the derricking angle of the boom 32 each reaches
a predetermined distance or angle short of a range end
of a permissible working range, the image data recording
with the digital camera 71 starts. Concurrently, there are
recorded the working radius, the lifting height, the slewing
angle of the slewing base 31, the length of the boom 32,
and the derricking angle of the boom 32. Therefore, upon
contact of the boom 32 with an obstacle, the recorded
image data is analyzed after an accident, and accordingly
there are obtained the state of the contact of the boom
32 with the obstacle, the working radius, the lifting height,
the slewing angle of the slewing base 31, the length of
the boom 32, and the derricking angle of the boom 32
before and after the accident.
[0164] When the slewing speed of the slewing base
31, a telescopic speed of the boom 32, a derricking speed
of the boom 32, or a motion speed of the hook 34 each
reaches an upper limit speed thereof, the image data
recording with the digital camera 71 starts. Concurrently,
there are recorded the slewing speed of the slewing base
31, the telescopic speed of the boom 32, the derricking
speed of the boom 32, and the motion speed, the hoisted
load, and the load factor of the hook 34. Therefore, when
a hoisted load falls due to overspeed, the recorded image
data is analyzed after an accident, and accordingly there
are obtained the state of the hoisted load falling and a
variation in the slewing speeds of the slewing base 31,
the telescopic speeds of the boom 32, the derricking
speeds of the boom 32, the motion speeds of the hook
34 before and after the accident.
[0165] The slewing speed of the slewing base 31, the
telescopic speed of the boom 32, the derricking speed
of the boom 32, and the motion speed of the hook 34 are
calculated based on an operational orientation and an
operation quantity for each of the slewing operation lever
61, the telescopic operation lever 63, the derricking op-
eration lever 62, and the winch operation lever 64 and
an engine speed.
[0166] The rough terrain crane 10 is equipped with the
digital camera 71 consisting of nine. The storage unit 58
stores in the storage unit 58, a correspondence between
each condition from the first to the fifth, in which image
data recording with the digital camera 71 starts, and the
digital camera 71 which starts the image data recording
when each condition being met. Accordingly, image data
is recorded with the only specific camera corresponding
to a condition of starting recording with the digital camera
71, which records relevant images and reduces capacity
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storage and power consumption.
[0167] There is no need to newly install a digital camera
in order to embody the present invention since the digital
camera 71 is installed for a dashboard camera and for
capturing bird’s-eye view image of the rough terrain crane
10.

Modification of Embodiment

[0168] Although the rough terrain crane 10, which in-
cludes no jib mounted on the distal end of the boom 32,
is employed in the embodiment previously discussed,
the rough terrain crane 10 may form the jib thereon. The
jib may have a fixed length or may be derrickable and
telescopic. Where the jib is installed, as regards the fourth
condition, a tilt range of the jib (a range of derricking angle
between the boom 32 and the jib) and a telescopic range
of the jib can be added to the setting parameters of the
permissible working range and the parameters for defin-
ing the permissible working range. A tilt angle of the jib
and a length of the jib can be recorded concurrently with
image data recording.
[0169] Where the jib is installed, as is the case in the
hook 34, an over-hoisting of hook which is suspended
through a rope from a tip of the jib can be incorporated
into the condition of starting recording of image data with
the digital camera 71. When so configured, a hoisting
operation of a sub-winch (a winch for a jib hook), an op-
eration of tilting to a lowered side of the jib, and a jib
telescopic operation to a lowered side of the jib can be
added as the dangerous side included in the third con-
dition. Such operation quantities can be recorded con-
currently with the image data recording.
[0170] In the embodiment previously discussed, in or-
der to measure a weight of hoisted load applied to the
hook 34, the distortion detector 48 is attached to the der-
rick cylinder 42 and a load quantity applied to the distor-
tion detector 48 is detected whereby the hoisted load is
measured, and alternatively a load sensor, which is op-
erable to directly measure the weight of hoisted load ap-
plied to the hook 34, can be installed in the hook 34 or
the like.
[0171] In the embodiment previously discussed, the
rigger uplift sensor 55 detects that any of the outriggers
25 and 26 leaves the ground, and alternatively sensor
capable of measuring a clearance may be attached to
the outriggers 25 and 26 such that the clearance is re-
corded after starting recording with the digital camera 71
depending on the second condition.

REFERENCE SIGNS LIST

[0172]

10 rough terrain crane
20 lower carrier
25, 26 outrigger
31 slewing base

32 boom
34 hook
41 slewing motor
42 derrick cylinder
43 telescopic cylinder
46 winch motor
48 distortion detector
50 controller
55 rigger uplift sensor
57 over-hoisting sensor
58 storage unit
60 engine speed sensor
61 slewing operation lever
62 derricking operation lever
63 telescopic operation lever
64 winch operation lever
71 digital camera

Claims

1. Crane vehicle (10) comprising:

- a carrier (20);
- a slewing base (31) slewably supported on the
carrier (20);
- a boom (32) supported by the slewing base
(31) in a derrickable and telescopic manner;
- a hook (34) which is suspended from a distal
end of the boom (32) with a wire therebetween,
and is configured to engage with a hoisted load;
- at least one digital camera (71);
- a storage unit (58) configured to store image
data outputted by the digital camera (71); and
- a controller (50),
characterized in that
- the crane vehicle (10) further comprises:

- a load detection means for detecting a load
being applied to the hook (34);

- the controller (50) performs

- when a predetermined measurement val-
ue meets a predetermined condition, a
process of recording start which associates
the digital camera (71) outputting image da-
ta to be stored when the predetermined
measurement value meeting the predeter-
mined condition with the relevant predeter-
mined condition and starts storing in the
storage unit (58) the image data outputted
by the digital camera (71) associated with
the predetermined condition, and
- a process of storing measurement value
to store the predetermined measurement
value in the storage unit (58) concurrently
with the process of recording start,
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- the predetermined measurement value repre-
sents a load factor which is the ratio of the weight
of hoisted load detected by the load detection
means to the suspendible maximum weight of
the hoisted load, and
- the predetermined condition is that the load
factor exceeds a predetermined threshold.

2. Crane vehicle (10) according to claim 1, comprising:

- an outrigger (25, 26) which is disposed on the
carrier (20), and is placed upon the ground so
as to cause the carrier (20) to have a stable pos-
ture;
- an uplift detection means for detecting that the
outrigger (25, 26) leaves the ground;
wherein
- the predetermined measurement value repre-
sents information on whether the outrigger (25,
26) leaves the ground is detected by the uplift
detection means, and
- the predetermined condition is that the uplift
detection means detects that the outrigger (25,
26) leaves the ground.

3. Crane vehicle (10) according to claim 1, comprising:

- an outrigger (25, 26) which is disposed on the
carrier (20), and is placed upon the ground so
as to cause the carrier (20) to have a stable pos-
ture;
- a telescopic actuator for extending and retract-
ing the boom (32);
- a derrick actuator for raising and lowering the
boom (32);
- a winch actuator configured to operate the wire
so as to vertically move the hook (34);
- a boom telescopic operation unit configured to
operate the telescopic actuator;
- a boom derricking operation unit configured to
operate the derrick actuator;
- a winch operation unit configured to operate
the winch actuator;
- an over-hoisting detection means for detecting
that a distance of the hook (34) from the distal
end of the boom (32) becomes equal to or less
than a predetermined length;
wherein
- the predetermined measurement value repre-
sents information on whether the distance of the
hook (34) from the distal end of the boom (32)
becomes equal to or less than the predeter-
mined length, an operational orientation and an
operation quantity for the boom telescopic op-
eration unit, an operational orientation and an
operation quantity for the boom derricking oper-
ation unit, and an operational orientation and an
operation quantity for the winch operation unit,

and
- where the over-hoisting detection means de-
tects that the distance of the hook (34) from the
distal end of the boom (32) becomes equal to or
less than the predetermined length, the prede-
termined condition includes the operational ori-
entation of the boom telescopic operation unit
being an extended orientation of the boom (32),
the operational orientation of the boom derrick-
ing operation unit being a lowered orientation of
the boom (32), or the operational orientation of
the winch operation unit being a lifted orientation
of the hook (34).

4. Crane vehicle (10) according to claim 1, comprising:

- an outrigger (25, 26) which is disposed on the
carrier (20), and is placed upon the ground so
as to cause the carrier (20) to have a stable pos-
ture;
- a slewing actuator for slewing the slewing base
(31);
- a telescopic actuator for extending and retract-
ing the boom (32);
- a derrick actuator for raising and lowering the
boom (32);
wherein
- the controller (50) performs

- a process of range setting for storing a
permissible working range in the storage
unit (58), the permissible working range be-
ing determined based on an extension
quantity of the outrigger (25, 26), a slewing
angle of the slewing base (31), a derricking
angle of the boom (32), the length of the
boom (32), the load being applied to the
hook (34), and
- a stop process for stopping the slewing
actuator, the telescopic actuator, and der-
rick actuator when a position of the boom
(32) reaches a range end of the permissible
working range stored in the storage unit
(58),

- the predetermined measurement value repre-
sents the slewing angle of the slewing base (31),
the derricking angle of the boom (32), and the
length of the boom (32), and
- the predetermined condition includes the slew-
ing angle of the slewing base (31), the derricking
angle of the boom (32), and the length of the
boom (32) each reaching a predetermined dis-
tance or angle short of the range end of the per-
missible working range.

5. Crane vehicle (10) according to claim 1, wherein
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- the controller (50) performs

- a driving speed calculation process for cal-
culating the slewing speed of the slewing
base (31), the telescopic speed of the boom,
the derricking speed of the boom, and a mo-
tion speed of the hook (34),

- the predetermined measurement value repre-
sents the slewing speed, the telescopic speed,
the derricking speed, and the motion speed, and
- the predetermined condition is any of the slew-
ing speed, the telescopic speed, the derricking
speed, or the motion speed reaching a prede-
termined speed.

6. Crane vehicle (10) according to claim 5, wherein the
predetermined measurement value further includes
the weight of hoisted load detected by the load de-
tection means and a load factor which is the ratio of
the weight of hoisted load to suspendible maximum
weight of the hoisted load.

7. Crane vehicle (10) according to any one of claims 1
to 6, wherein the digital camera (71) is installed as
a dashboard camera.

8. Crane vehicle (10) according to any one of claims 1
to 7, wherein the digital camera (71) is installed for
capturing bird’s-eye view image of the crane vehicle
(10).

Patentansprüche

1. Kranfahrzeug (10) umfassend:

- einen Träger (20);
- eine Schwenkbasis (31), die schwenkbar auf
dem Träger (20) gelagert ist;
- einen Ausleger (32), der von der Schwenkbasis
(31) nach Art eines Derrickkrans abspannbar
und teleskopierbar getragen wird;
- einen Haken (34), der an einem distalen Ende
des Auslegers (32) mit einem Seil dazwischen
aufgehängt ist und so konfiguriert ist, dass er
mit einer angehobenen Last in Eingriff kommt;
- mindestens eine Digitalkamera (71);
- eine Speichereinheit (58), die so konfiguriert
ist, dass sie von der Digitalkamera (71) ausge-
gebene Bilddaten speichert; und
- ein Steuergerät (50),
dadurch gekennzeichnet, dass
- das Kranfahrzeug (10) weiterhin umfasst:

- eine Last-Erfassungs-Einrichtung zur Er-
fassung einer auf den Haken (34) wirken-
den Last;

- das Steuergerät (50)

- dann, wenn ein vorgegebener Messwert
auf eine vorgegebene Bedingung trifft, ei-
nen Aufzeichnungs-Start-Prozess aus-
führt, der die Digitalkamera (71), die zu spei-
chernde Bilddaten dann ausgibt, wenn der
vorgegebene Messwert die vorgegebene
Bedingung erfüllt, der relevanten vorgege-
benen Bedingung zuordnet und der be-
ginnt, die Bilddaten, die von der Digitalka-
mera (71), die der vorgegebenen Bedin-
gung zugeordnet ist, ausgegeben werden,
in der Speichereinheit (58) zu speichern,
und
- einen Messwert-Speicherungs-Prozess
ausführt, um den vorgegebenen Messwert
in der Speichereinheit (58) gleichzeitig mit
dem Aufzeichnungs-Start-Prozess zu spei-
chern,

- der vorgegebene Messwert einen Lastfaktor
darstellt, der das Verhältnis des Gewichts der
angehobenen Last, das von der Last-Erfas-
sungs-Einrichtung erfasst wird, zu dem auf-
hängbaren Höchstgewicht der angehobenen
Last ist, und
- die vorgegebene Bedingung darin besteht,
dass der Lastfaktor einen vorgegebenen
Schwellenwert überschreitet.

2. Kranfahrzeug (10) gemäß Anspruch 1, umfassend:

- einen Stützfuß (25, 26), der auf dem Träger
(20) angeordnet ist und auf den Boden gestellt
wird, so dass der Träger (20) eine stabile Posi-
tion einnimmt;
- eine Hebe-Erfassungs-Einrichtung zur Erfas-
sung, dass der Stützfuß (25, 26) den Boden ver-
lässt;
wobei
- der vorgegebene Messwert eine Information
darüber darstellt, dass von der Hebe-Erfas-
sungs-Einrichtung erfasst wird, ob der Stützfuß
(25, 26) den Boden verlassen hat, und
- die vorgegebene Bedingung darin besteht,
dass die Hebe-Erfassungs-Einrichtung erkennt,
dass der Stützfuß (25, 26) den Boden verlässt.

3. Kranfahrzeug (10) gemäß Anspruch 1, umfassend:

- einen Stützfuß (25, 26), der auf dem Träger
(20) angeordnet ist und auf den Boden gestellt
wird, so dass der Träger (20) eine stabile Posi-
tion einnimmt;
- einen Teleskop-Antrieb zum Aus- und Einfah-
ren des Auslegers (32);
- einen Derrick-Antrieb zum Heben und Senken
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des Auslegers (32);
- einen Winden-Antrieb, der so konfiguriert ist,
dass er das Seil steuert, um den Haken (34)
vertikal zu bewegen;
- eine Ausleger-Teleskop-Bedieneinheit, die so
konfiguriert ist, dass sie den Teleskop-Antrieb
steuert;
- eine Ausleger-Derrick-Betriebseinheit, die so
konfiguriert ist, dass sie den Derrick-Antrieb
steuert;
- eine Winden-Bbedienungs-Einheit, die so kon-
figuriert ist, dass sie den Winden-Antrieb steu-
ert;
- eine Überhub-Erfassungs-Einrichtung zum Er-
kennen, dass ein Abstand des Hakens (34) von
dem distalen Ende des Auslegers (32) gleich
oder kleiner als eine vorbestimmte Länge wird;
wobei
- der vorgegebene Messwert eine Information
darüber, ob der Abstand des Hakens (34) von
dem distalen Ende des Auslegers (32) gleich
oder kleiner als die vorgegebene Länge wird,
darstellt sowie Informationen über eine Be-
triebsausrichtung und eine Betriebsgröße für die
Ausleger-Teleskop-Betriebseinheit, eine Be-
triebsausrichtung und eine Betriebsgröße für die
Ausleger-Derrick-Betriebseinheit und eine Be-
triebsausrichtung und eine Betriebsgröße für die
Winden-Betriebseinheit darstellt, und
- dann, wenn die Überhub-Erfassungs-Einrich-
tung erkennt, dass der Abstand des Hakens (34)
von dem distalen Ende des Auslegers (32)
gleich oder kleiner als die vorgegebene Länge
wird, die vorgegebene Bedingung umfasst, dass
die Betriebsausrichtung der Ausleger-Teles-
kop-Betriebseinheit eine ausgefahrene Ausrich-
tung des Auslegers (32) ist, dass die Be-
triebsausrichtung der Ausleger-Derrick-Be-
triebseinheit eine abgesenkte Ausrichtung des
Auslegers (32) ist, oder dass die Betriebsaus-
richtung der Winden-Betriebseinheit eine ange-
hobene Ausrichtung des Hakens (34) ist.

4. Kranfahrzeug (10) gemäß Anspruch 1, umfassend:

- einen Stützfuß (25, 26), der auf dem Träger
(20) angeordnet ist und auf den Boden gestellt
wird, so dass der Träger (20) eine stabile Posi-
tion einnimmt;
- einen Schwenk-Antrieb zum Schwenken der
Schwenkbasis (31);
- einen Teleskop-Antrieb zum Aus- und Einfah-
ren des Auslegers (32);
- einen Derrick-Antrieb zum Heben und Senken
des Auslegers (32);
wobei
- das Steuergerät (50)

- einen Bereichs-Einstellungs-Prozess aus-
führt, um einen zulässigen Betriebsbereich
in der Speichereinheit (58) zu speichern,
wobei der zulässige Betriebsbereich auf der
Grundlage eines Ausfahrmaßes des Stütz-
fußes (25, 26), eines Schwenkwinkels der
Schwenkbasis (31), eines Derrickwinkels
des Auslegers (32), der Länge des Ausle-
gers (32), der an den Haken (34) angehäng-
ten Last bestimmt wird, und
- einen Stopp-Prozess ausführt, um den
Schwenk-Antrieb, den Teleskop-Antrieb
und den Derrick-Antrieb dann zu stoppen,
wenn eine Position des Auslegers (32) ein
Bereichsende des zulässigen Betriebsbe-
reichs, der in der Speichereinheit (58) ge-
speichert ist, erreicht,

- der vorgegebene Messwert den Schwenkwin-
kel der Schwenkbasis (31), den Derrickwinkel
des Auslegers (32) und die Länge des Auslegers
(32) umfasst, und
- die vorgegebene Bedingung umfasst, dass der
Schwenkwinkel der Schwenkbasis (31), der
Derrickwinkel des Auslegers (32) und die Länge
des Auslegers (32) jeweils einen vorgegebenen
Abstand oder Winkel kurz unterhalb des Be-
reichsendes des zulässigen Arbeitsbereichs er-
reichen.

5. Kranfahrzeug (10) gemäß Anspruch 1, wobei:

- das Steuergerät (50)

- einen Fahrgeschwindigkeits-Berech-
nungs-Prozess ausführt, um die Schwenk-
geschwindigkeit der Schwenkbasis (31),
die Teleskopgeschwindigkeit des Ausle-
gers, die Derrickgeschwindigkeit des Aus-
legers und einer Verfahrgeschwindigkeit
des Hakens (34) zu berechnen,

- der vorgegebene Messwert die Schwenkge-
schwindigkeit, die Teleskopgeschwindigkeit,
die Derrickgeschwindigkeit und die Verfahrge-
schwindigkeit wiedergibt, und
- die vorgegebene Bedingung darin besteht,
dass die Schwenkgeschwindigkeit, die Teles-
kopgeschwindigkeit, die Derrickgeschwindig-
keit oder die Verfahrgeschwindigkeit eine vor-
gegebene Geschwindigkeit erreicht.

6. Kranfahrzeug (10) gemäß Anspruch 5, wobei der
vorgegebene Messwert weiterhin das Gewicht der
angehobenen Last, das von der Last-Erfassungs-
Einrichtung erfasst wird, und einen Lastfaktor bein-
haltet, der das Verhältnis des Gewichts der angeho-
benen Last zu dem maximal aufhängbaren Gewicht
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der angehobenen Last ist.

7. Kranfahrzeug (10) gemäß einem der Ansprüche 1
bis 6, wobei die Digitalkamera (71) als Armaturen-
brett-Kamera installiert ist.

8. Kranfahrzeug (10) gemäß einem der Ansprüche 1
bis 7, wobei die Digitalkamera (71) für die Aufnahme
von Bildern des Kranfahrzeugs (10) aus der Vogel-
perspektive installiert ist.

Revendications

1. Véhicule à grue (10), comprenant :

- un support (20) ;
- une base pivotante (31) qui est supportée de
façon pivotante sur le support (20) ;
- une flèche (32) qui est supportée par la base
pivotante (31) d’une façon basculable et
télescopique ;
- un crochet (34) qui est suspendu à une extré-
mité distale de la flèche (32) avec un câble entre
les deux, et qui est configuré de manière à s’en-
gager avec une charge levée ;
- au moins une caméra numérique (71) ;
- une unité de stockage (58) qui est configurée
de manière à stocker les données d’image pro-
duites par la caméra numérique (71) ; et
- un dispositif de commande (50),
caractérisé en ce que
- le véhicule à grue (10) comprend en outre :

- des moyens de détection de charge pour
détecter une charge appliquée au crochet
(34) ;

- le dispositif de commande (50) exécute :

- lorsqu’une valeur de mesure prédétermi-
née satisfait une condition prédéterminée,
un processus de démarrage d’enregistre-
ment qui associe la caméra numérique (71),
qui produit des données d’image à stocker
lorsque la valeur de mesure prédéterminée
satisfait la condition prédéterminée, avec la
condition prédéterminée pertinente, et
commence à stocker à l’intérieur de l’unité
de stockage (58) les données d’image pro-
duites par la caméra numérique (71) asso-
ciées à la condition prédéterminée, et
- un processus de stockage de valeur de
mesure pour stocker la valeur de mesure
prédéterminée à l’intérieur de l’unité de
stockage (58) en même temps que le pro-
cessus de démarrage d’enregistrement,

- la valeur de mesure prédéterminée représente
un facteur de charge qui correspond au rapport
entre le poids de la charge levée détecté par les
moyens de détection de charge et le poids maxi-
mum qui peut être suspendu de la charge levée,
et
- la condition prédéterminée consiste en ce que
le facteur de charge dépasse un seuil prédéter-
miné.

2. Véhicule à grue (10) selon la revendication 1,
comprenant :

- un stabilisateur (25, 26) qui est agencé sur le
support (20) et qui est posé sur le sol de manière
à assurer une posture stable du support (20) ;
- des moyens de détection de levage pour dé-
tecter que le stabilisateur (25, 26) quitte le sol ;
dans lequel
- la valeur de mesure prédéterminée représente
l’information selon laquelle les moyens de dé-
tection de levage détectent si le stabilisateur (25,
26) quitte le sol, et
- la condition prédéterminée consiste en ce que
les moyens de détection de levage détectent
que le stabilisateur (25, 26) quitte le sol.

3. Véhicule à grue (10) selon la revendication 1,
comprenant :

- un stabilisateur (25, 26) qui est agencé sur le
support (20) et qui est posé sur le sol de manière
à assurer une posture stable du support (20) ;
- un actionneur télescopique pour étendre et ré-
tracter la flèche (32) ;
- un actionneur de basculement pour lever et
abaisser la flèche (32) ;
- un actionneur de treuil qui est configuré de ma-
nière à actionner le câble de façon à déplacer
le crochet (34) verticalement ;
- une unité de commande télescopique de flèche
configurée de manière à actionner l’actionneur
télescopique ;
- une unité de commande de basculement de
flèche configurée de manière à actionner l’ac-
tionneur de basculement ;
- une unité de commande de treuil configurée
de manière à actionner l’actionneur de treuil ;
- des moyens de détection de sur-levage pour
détecter qu’une distance entre le crochet (34)
et l’extrémité distale de la flèche (32) devient
égale ou inférieure à une longueur
prédéterminée ;
dans lequel
- la valeur de mesure prédéterminée représente
une information selon laquelle la distance entre
le crochet (34) et l’extrémité distale de la flèche
(32) devient égale ou inférieure à la longueur
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prédéterminée, une orientation opérationnelle
et une quantité d’actionnement de l’unité de
commande télescopique de la flèche, une orien-
tation opérationnelle et une quantité d’actionne-
ment de l’unité de commande de basculement
de flèche, et une orientation opérationnelle et
une quantité d’actionnement de l’unité de com-
mande de treuil, et
- lorsque les moyens de détection de sur-levage
détectent que la distance entre le crochet (34)
et l’extrémité distale de la flèche (32) devient
égale ou inférieure à la longueur prédéterminée,
la condition prédéterminée comprend l’orienta-
tion opérationnelle de l’unité de commande té-
lescopique de flèche qui est une orientation
étendue de la flèche (32), l’orientation opéra-
tionnelle de l’unité de commande de bascule-
ment de flèche qui est une orientation abaissée
de la flèche (32), ou l’orientation opérationnelle
de l’unité de commande de treuil qui est une
orientation levée du crochet (34).

4. Véhicule à grue (10) selon la revendication 1,
comprenant :

- un stabilisateur (25, 26) qui est agencé sur le
support (20) et qui est posé sur le sol de manière
à assurer une posture stable du support (20) ;
- un actionneur de pivotement pour faire pivoter
la base pivotante (31) ;
- un actionneur télescopique pour étendre et ré-
tracter la flèche (32) ;
- un actionneur de basculement pour lever et
abaisser la flèche (32) ;
dans lequel
- le dispositif de commande (50) exécute :

- un processus de réglage de plage pour
stocker une plage de travail autorisée à l’in-
térieur de l’unité de stockage (58), dans le-
quel la plage de travail autorisée est déter-
minée sur la base d’une quantité d’exten-
sion du stabilisateur (25, 26), d’un angle de
pivotement de la base pivotante (31), d’un
angle de basculement de la flèche (32), de
la longueur de la flèche (32) et de la charge
appliquée au crochet (34), et
- un processus d’arrêt pour arrêter l’action-
neur de pivotement, l’actionneur télescopi-
que et l’actionneur de basculement lors-
qu’une position de la flèche (32) atteint une
extrémité de plage de la plage de travail
autorisée stockée à l’intérieur de l’unité de
stockage (58),

- la valeur de mesure prédéterminée représente
l’angle de pivotement de la base pivotante (31),
l’angle de basculement de la flèche (32) et la

longueur de la flèche (32), et
- la condition prédéterminée comprend l’angle
de pivotement de la base pivotante (31), l’angle
de basculement de la flèche (32) et la longueur
de la flèche (32) atteignant chacun une distance
ou un angle prédéterminé en deçà de l’extrémité
de plage de la plage de travail autorisée.

5. Véhicule à grue (10) selon la revendication 1, dans
lequel

- le dispositif de commande (50) exécute :

- un processus de calcul de vitesse d’en-
traînement pour calculer la vitesse de pivo-
tement de la base pivotante (31), la vitesse
télescopique de la flèche, la vitesse de bas-
culement de la flèche et une vitesse de dé-
placement du crochet (34),

- la valeur de mesure prédéterminée représente
la vitesse de pivotement, la vitesse télescopi-
que, la vitesse de basculement et la vitesse de
déplacement, et
- la condition prédéterminée est l’une quelcon-
que parmi la vitesse de pivotement, la vitesse
télescopique, la vitesse de basculement ou la
vitesse de déplacement atteignant une vitesse
prédéterminée.

6. Véhicule à grue (10) selon la revendication 5, dans
lequel la valeur de mesure prédéterminée comprend
en outre le poids de la charge levée détecté par les
moyens de détection de charge ainsi qu’un facteur
de charge qui correspond au rapport entre le poids
de la charge levée et le poids maximum qui peut être
suspendu de la charge levée.

7. Véhicule à grue (10) selon l’une quelconque des re-
vendications 1 à 6, dans lequel la caméra numérique
(71) est installée sous la forme d’une caméra de ta-
bleau de bord.

8. Véhicule à grue (10) selon l’une quelconque des re-
vendications 1 à 7, dans lequel la caméra numérique
(71) est installée de manière à capturer une image
de vue en plongée du véhicule à grue (10).
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