
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

40
4 

86
2

A
1

��&��
�����
���
(11) EP 2 404 862 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
11.01.2012 Bulletin 2012/02

(21) Application number: 11171955.5

(22) Date of filing: 29.06.2011

(51) Int Cl.:
B66F 11/04 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME

(30) Priority: 05.07.2010 JP 2010153077

(71) Applicant: Kabushiki Kaisha Aichi Corporation
Ageo-shi
Saitama 362-8550 (JP)

(72) Inventor: Ochiai, Kenji
Ageo-shi, Saitama 362-8550 (JP)

(74) Representative: Eveleens Maarse, Pieter
Patentwerk B.V. 
P.O. Box 1514
5200 BN ’s-Hertogenbosch (NL)

(54) Aerial lift vehicle

(57) An aerial lift vehicle is formed by a travelling
body; a derrickably attached boom 30; a derricking cyl-
inder for raising and lowering the boom 30; an arm 40,
which is vertically swivel ably attached to the distal end
of the boom 30; an arm swivelling cylinder, which swivels
the arm 40 in the vertical direction relative to the boom
30; a platform 50, which is vertically swivel ably attached
to the distal end of the arm 40; a platform swivelling cyl-

inder, which swivels the platform 50 in the vertical direc-
tion relative to the arm 40; and levelling control means
for carrying out control for maintaining the platform 50 in
a horizontal state by preferentially actuating one of the
arm swivelling cylinder and the platform swivelling cylin-
der over the other one of the arm swivelling cylinder and
the platform swivelling cylinder in accordance with a der-
ricking operation of the boom 30.
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Description

[0001] This invention claims the benefit of Japanese
Patent Application No. 2010-153077 which is hereby in-
corporated by reference.
[0002] The present invention relates to an aerial lift ve-
hicle having a derrickable boom, an arm, which is verti-
cally swivably disposed at the distal end of the boom, a
platform, which is attached at the distal end of the arm,
and a levelling apparatus for stabilizing the attitude of the
platform.
[0003] As one example of the above-mentioned aerial
lift vehicle, there is an aerial lift vehicle, which comprises
a boom, which is disposed on top of a mobile chassis so
as to be able to move upwardly and downwardly, to ex-
tend and contract, and to rotate, an arm disposed at the
distal end of this boom so as to be able to swivel up and
down, and a platform, which is at the distal end of the
arm and is boarded by a worker, and which is configured
such that the worker riding in the platform performs work
by moving the platform to a desired aerial lift location,
and this lift vehicle, for example, is used in power-supply
work and construction work. A levelling apparatus, which
maintains the floor of the platform horizontal at all times
regardless of the derricking angle of the boom, is dis-
posed in an aerial lift vehicle like this so that the platform
in which the worker is riding does not tilt in accordance
with the raising and lowering of the boom.
[0004] For example, a closed-loop hydraulic-type lev-
elling apparatus like this is configured such that a levelling
cylinder, which causes the platform to swivel up and
down, extends and contracts in accordance with the ex-
tension and contraction of a derricking cylinder, which
raises and lowers the boom, thereby maintaining the floor
of the platform horizontal at all times despite the derrick-
ing angle of the boom. Furthermore, besides this type
levelling apparatus, a levelling apparatus, which detects
the elevation angle of the arm and maintains the platform
in a horizontal attitude at all times despite the swiveling
of the arm by extending and contracting the levelling cyl-
inder in accordance with this angle of elevation is also
well known, as is disclosed in Patent Document 1.
[0005] However, there is also an aerial lift vehicle,
which comprises horizontal actuation operating means
and vertical actuation operating means, which are oper-
ated to move the platform in either the horizontal direction
or the vertical direction, and a horizontal/vertical actua-
tion control apparatus, which carries out control (herein-
after, called HV control) for moving the platform in the
horizontal direction and the vertical direction by control-
ling the boom derricking and telescoping actuation in ac-
cordance with the operation of the above-mentioned op-
erating means. In an aerial lift vehicle that is capable of
this HV control, conventionally, the swivel angle of the
arm relative to the boom has been kept constant, the
platform has been moved in accordance with boom der-
ricking and telescoping alone, and levelling of the plat-
form has been carried out using this levelling cylinder to

swivel the platform up and down relative to the arm. How-
ever, in recent years, an aerial lift vehicle, which performs
platform levelling by swiveling the arm relative to the
boom in accordance with boom derricking and maintain-
ing the elevation angle of the arm constant regardless of
the boom derricking angle, has also become known, as
is disclosed in Patent Document 2. This type of aerial lift
vehicle is advantageous in that it makes it possible to
ensure an even wider work range when moving the plat-
form in the horizontal direction because the elevation an-
gle of the arm is constant at all times even in a case
where the platform has been moved in the horizontal di-
rection in accordance with boom derricking.

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2001-220098 (A)
Patent Document 2: Japanese Laid-Open Patent
Publication No. 2001-206694 (A)

[0006] As described above, there are two systems for
platform levelling, i.e., a system, which performs platform
levelling by keeping the elevation angle of the arm con-
stant despite the derricking angle of the boom, and a
system, which performs platform levelling by using a lev-
elling cylinder to keep the swivel angle of the arm con-
stant relative to the boom and move the platform up and
down relative to the arm. With respect to these two sys-
tems, the problem is that when horizontal/vertical control
is carried out by keeping the arm elevation angle constant
as in the former, a wider work range can be ensured
under horizontal control, but the height is lower under
vertical control, and when horizontal/vertical control is
carried out by keeping the swivel angle of the arm con-
stant relative to the boom as in the latter, it is possible to
go higher under vertical control, but the work range be-
comes narrower under horizontal control.
[0007] To solve for the above-mentioned problem, it
was necessary to allow both the arm elevation angle and
the arm swivel angle relative to the boom to fluctuate in
order to broaden the work range under horizontal control
and increase the height under vertical control, raising the
problem of increasing the load on the control apparatus.
Furthermore, in a conventional levelling apparatus like
the closed-loop hydraulic system described above, the
problem is that configuration-wise only one of the two
systems described above can be used, making it impos-
sible to take advantage of the above-described merits of
the two systems.
[0008] With the foregoing problem in mind, an object
of the present invention is to provide an aerial lift vehicle,
which makes it possible to expand the range of move-
ment of the platform in the horizontal direction and the
vertical directions and to enhance the workability of the
worker without increasing the load on the control appa-
ratus.
[0009] An aerial lift vehicle related to the present in-
vention has: a mobile chassis (for example, the travelling
body 10 in the embodiment); a boom, which is derrickably
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attached to the chassis; a boom derricking cylinder (for
example, the derricking cylinder 22 in the embodiment),
which raises and lowers the boom relative to the chassis;
an arm, which is vertically swivably attached at the distal
end of the boom; an arm swivel cylinder, which swivels
the arm in the vertical direction relative to the boom; a
platform, which is vertically swivably attached to the distal
end of the arm; a platform swivel cylinder, which swivels
the platform in the vertical direction relative to the arm;
and levelling control means (for example, the controller
80 in the embodiment), which carries out control for main-
taining the platform in a horizontal state by preferentially
actuating one of the arm swivel cylinder and the platform
swivel cylinder over the other one of the arm swivel cyl-
inder and the platform swivel cylinder in accordance to
a boom derricking operation.
[0010] It is also preferable that the aerial lift vehicle
related to the present invention comprise selection op-
erating means (for example, the levelling selector switch
94 in the embodiment), operated to select either the arm
swivelling cylinder or the platform swivelling cylinder to
be preferentially actuated. Furthermore, the boom is tel-
escopically attached to the chassis, and the aerial lift ve-
hicle further has a boom telescoping cylinder (for exam-
ple, the telescoping cylinder 23 in the embodiment),
which extends and contracts the boom; horizontal actu-
ation operating means (for example the boom operating
lever 91 in the embodiment), operated to move the plat-
form in the horizontal direction; vertical actuation oper-
ating means (for example the boom operating lever 91
in the embodiment), which is operated to move the plat-
form in the vertical direction; and horizontal/vertical ac-
tuation control means (for example, the controller 80 in
the embodiment), which, when either horizontal actua-
tion operating means or vertical actuation operating
means is operated, carries out control to move the plat-
form in either the horizontal direction or the vertical di-
rection by actuating the boom derricking cylinder and the
boom telescoping cylinder in accordance with the oper-
ation of either the operated horizontal actuation operating
means or vertical actuation operating means, and level-
ling control means may be configured so as to carry out
control for selecting either the arm swivel cylinder or the
platform swivel cylinder for preferential actuation to main-
tain the platform in the horizontal state by preferentially
actuating the selected cylinder for each direction in which
the platform moves in accordance with horizontal/vertical
actuation control means.
[0011] Then, it is preferable that the aerial lift vehicle
related to the present invention has selection setting
means (for example, the XYZ control selector switch 95
in the embodiment) for setting beforehand which one of
the arm swivel cylinder and platform swivel cylinder lev-
elling control means selects for each direction in which
the platform moves. Also, levelling control means may
carry out control so as to maintain the platform in the
horizontal state by selecting the arm swivel cylinder and
preferentially actuating the arm swivel cylinder vice the

platform swivel cylinder when horizontal actuation oper-
ating means is operated, and may carry out control so
as to maintain the platform in the horizontal state by se-
lecting the platform swivel cylinder and preferentially ac-
tuating the platform swivel cylinder vice the arm swivel
cylinder when vertical actuation operating means is op-
erated.
[0012] In the above-described aerial lift vehicle related
to the present invention, in accordance with levelling con-
trol means preferentially actuating either one of the arm
swivel cylinder or the platform swivel cylinder vice the
other in accordance with boom derricking operations, it
is possible to switch between a system, which performs
platform levelling by preferentially actuating the arm swiv-
el cylinder and keeping the arm elevation angle constant
regardless of the book derricking angle, and a system,
which performs platform levelling by preferentially actu-
ating the platform swivel cylinder and keeping the swivel
angle of the arm constant relative to the boom. In accord-
ance with this, since the preferentially actuated cylinder
is determined in accordance with platform levelling con-
trol, it is possible to switch between the above-described
two levelling systems without increasing the load on the
control apparatus.
[0013] Also, in a case where the aerial lift vehicle re-
lated to the present invention comprises selection oper-
ating means, it becomes possible to allow the worker to
carry out the levelling system switching operation, there-
by enabling the switching of the levelling system to be
done in accordance with the worker’s preference, and,
for example, in a case where a novice carries out an
operation, switching to the levelling system, which pref-
erentially actuates the arm swivel cylinder and keeps the
arm elevation angle constant, makes it possible for the
novice to more easily recognize the swivel trajectory of
the platform relative to the arm.
[0014] Then, in a case where platform HV control is
carried out by horizontal/vertical actuation control
means, it becomes possible to either expand or reduce
the work range for each direction in which the platform
moves in accordance with levelling control means select-
ing the implementation of platform levelling control by
selecting to preferentially actuate either the arm swivel
cylinder or the platform swivel cylinder for each direction
in which the platform moves. In accordance with the aerial
lift vehicle related to the present invention comprising
selection setting means, it becomes possible to switch
the levelling system for each directions in which the
above-mentioned platform moves. Furthermore, in ac-
cordance with carrying out levelling by preferentially ac-
tuating the arm swivel cylinder when the platform is
moved in the horizontal direction, the work range of the
platform in the horizontal direction can be expanded due
to the arm elevation angle becoming constant. Then, in
accordance with carrying out levelling by preferentially
actuating the platform swivel cylinder when the platform
is moved in the vertical direction, the work range of the
platform in the vertical direction can be expanded due to
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the swivel angle of the arm relative to the boom becoming
constant.
[0015] Further scope of applicability of the present in-
vention will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating preferred embodiments of the invention, are
given by way of illustration only, since various changes
and modifications within the spirit and scope of the in-
vention will become apparent to those skilled in the art
from this detailed description.
[0016] The present invention will become more fully
understood from the detailed description given herein be-
low and the accompanying drawings which are given by
way of illustration only and thus are not limitative of the
present invention.

FIG. 1 is a side view of an aerial lift vehicle related
to the present invention.
FIG. 2 is an enlarged side view showing the boom
tip, the arm, and the platform of the above-mentioned
aerial lift vehicle.
FIG. 3 is block diagram showing the levelling control
in the above-mentioned aerial lift vehicle.
FIG. 4 is side view showing the operation of the arm
and the platform in the above-mentioned serial lift
vehicle when swivelling the arm relative to the boom.
FIGS. 5A and 5B are diagrams showing the vertical
movement control of the platform in the above-men-
tioned aerial lift vehicle; FIG. 5A is a diagram showing
the vertical movement control in a boom/arm linked
levelling mode, and FIG. 5B is a diagram showing
the vertical movement control in a boom/arm inde-
pendent levelling mode.
FIGS. 6A and 6B are diagrams showing the horizon-
tal movement control of the platform in the above-
mentioned aerial lift vehicle; FIG. 6A is a diagram
showing the horizontal movement control in a
boom/arm independent levelling mode, and FIG. 6B
is a diagram showing the horizontal movement con-
trol in a boom/arm linked levelling mode.

[0017] The preferred embodiment of the present in-
vention will be explained below by referring to the draw-
ings. First of all, the overall configuration of an aerial lift
vehicle 1 related to the present invention will be explained
while referring to the side view of FIG. 1. The aerial lift
vehicle 1 comprises a truck-type travelling body 10, which
has tired wheels 11, and is capable of being driven from
an operator’s cab 12; a rotary pedestal 20 disposed on
top of the travelling body 10; a vertically swivably at-
tached telescoping boom (below simply be referred to as
the boom) 30, the base end of which is pivotally connect-
ed to a foot pin 21 of the rotary pedestal 20; and an ex-
tensible arm (below simply referred to as the arm) 40,
which is attached to the distal end of this boom 30 and
is able to swivel up and down relative to the boom 30;
and a platform 50, which is attached at the distal end of

this arm 40.
[0018] Outriggers 13, which support the travelling body
10 in a stable state while work is in progress, are disposed
at respective locations at the front, back, left and right of
the travelling body 10, and when carrying out aerial lifting,
the outrigger 13 is configured so as to jut downward, and
lift up and support the travelling body 10. The rotary ped-
estal 20 is configured on top of the travelling body 10 to
enable rotation in accordance with a rotation motor (not
shown in the drawing). Furthermore, a derricking cylinder
22 is disposed between the rotary pedestal 20 and the
boom 30, and the boom 30 becomes derrickable relative
to the rotary pedestal 20 in accordance with the extension
and contraction of this derricking cylinder 22. The boom
30 comprises a base end boom 30a, an intermediate
boom 30b and an distal end boom 30c in a nested con-
figuration, and is configured to enable extension and con-
traction in accordance with the actuation of a telescoping
cylinder 23 disposed inside the boom 30.
[0019] The arm 40, as shown in FIG. 2, comprises a
boom head 41, which is pivotally connected to the distal
end of the boom 30, a head bracket 42, which supports
the platform 50, and an arm member 43, one end of which
is pivotally connected to the boom head 41 to enable up-
down swivelling, and the other end of which is pivotally
connected to the head bracket 42 to enable up-down
swivelling. A hydraulically driven arm swivelling cylinder
44 is disposed between the distal end boom 30c and the
arm member 43, and the extension and contraction of
the arm swivelling cylinder 44 makes it possible to swivel
the arm 40 in the up-down direction relative to the boom
30.
[0020] Also, one end of a first link plate 45 is pivotally
connected to the head bracket 42 to enable up-down
swivelling, and one end of a second link plate 46 is piv-
otally connected to the arm member 43 to enable up-
down swivelling. The other end of the first link plate 45
and the other end of the second link plate 46 are pivotally
connected to enable relative swivelling, and a hydrauli-
cally driven platform swivelling cylinder 47 is disposed
between the arm member 43 and the pivotal connection
point on the above-mentioned other ends of the first and
second link plates 45, 46. The extension and contraction
of this platform swivelling cylinder 47 makes it possible
to swivel the platform 50 in the up-down direction relative
to the arm 40 and maintain the platform 50 in a horizontal
state at all times.
[0021] An arm swivelling cylinder control valve 48 and
a platform swivelling cylinder control valve 49 in the
above-described arm swivelling cylinder 44 and platform
swivelling cylinder 47, respectively, are connected via a
hydraulic loop (not shown in the drawing) (refer to FIG.
3). Furthermore, the arm swivelling cylinder control valve
48 and the platform swivelling cylinder control valve 49
are connected to a controller 80, which will be described
further below, via a signal wire (not shown in the drawing),
and are actuated on the basis of a signal from the con-
troller 80 to extend and contract the arm swivelling cyl-
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inder 44 and the platform swivelling cylinder 47 (a de-
tailed description will be given below).
[0022] A vertical post 60 is attached to the head bracket
42, one end of the platform swivelling cylinder 47 is piv-
otally connected to the head bracket 42 such that the
actuation of the platform swivelling cylinder 47 maintains
the vertical post 60 in a vertical state at all times, the
platform 50 is supported so as to be able to rotate around
the axis of this vertical post 60, and is able to rotate hor-
izontally around the axis of the vertical post 60 in accord-
ance with the actuation of a yawing motor 61 disposed
in the vertical post 60. Furthermore, the platform 50 can
be boarded by a worker, and the worker can operate an
operating apparatus 90, which will be described further
below, to raise and lower, extend and contract, and rotate
the boom 30, and swivel the arm 40, and, in addition, to
move the platform 50 horizontally and vertically to a de-
sired location using an HV mode, which will be described
further below.
[0023] Furthermore, an arm swivel angle detection ap-
paratus 71 is disposed between the boom head 41 and
the arm member 43, and a platform swivel angle detec-
tion apparatus 72 is disposed between the head bracket
42 and the arm member 43, respectively. The arm swivel
angle detection apparatus 71 detects the swivel angle of
the arm 40 relative to the boom 30 (hereinafter, will be
referred to as the arm swivel angle a), the platform swivel
angle detection apparatus 72 detects the swivel angle of
the platform 50 relative to the arm 40 (hereinafter, will be
referred to as the platform swivel angle β), and the de-
tected arm swivel angle α and platform swivel angle β
are outputted to the controller 80. A boom derricking an-
gle detection apparatus 73 for detecting the derricking
angle of the boom 30 relative to the rotary pedestal 20
is disposed in the boom 30, and a platform elevation an-
gle detection apparatus 74 for detecting the elevation
angle of the platform 50 is disposed in the platform 50,
respectively, and the boom derricking angle and the plat-
form elevation angle are also outputted to the controller
80.
[0024] In the aerial lift vehicle 1 configured as de-
scribed hereinabove, the operating apparatus 90 is dis-
posed on the arm 40 side of the platform 50 (refer to FIG.
2). The operating apparatus 90, as shown in FIG. 3, com-
prises a boom operating lever 91, an arm operating lever
92, a mode selection switch 93, and a levelling selector
switch 94. The boom operating lever 91 comprises a grip
(not shown in the drawing) on the top end thereof, can
be tilted around a centre position in any of the directions
forward, backward, right, and left, and, in addition, the
grip can be twisted clockwise and counter-clockwise. The
arm operating lever 92, for example, can be a joystick,
and can be tilted forward and backward.
[0025] A toggle switch, which can be positioned either
forwards or backwards, can be used as the mode selec-
tion switch 93, and positioning the mode selection switch
93 in the forward location makes it possible to select a
normal mode, and positioning this switch 93 in the back-

ward location makes it possible to select the HV mode
(the horizontal/ vertical movement mode). As used here,
the normal mode makes it possible to separately carry
out the raising and lowering, extending and contracting,
and rotating of the boom 30 in accordance with tilting and
twisting the boom operating lever 91, and the HV mode
makes it possible to move the platform 50 in the horizontal
direction by tilting the boom operating lever 91, and, in
addition, makes it possible to move the platform 50 in the
vertical direction by twisting the boom operating lever 91
(a detailed explanation will be given below).
[0026] Furthermore, tilting the boom operating lever
91 and the arm operating lever 92 respectively output a
boom operating signal and an arm operating signal, and
twisting the boom operating lever 91 outputs a rotation
signal, and these signals are inputted to the controller
80. When the arm operating lever 92 is tilted forward and
backward, the controller 80 receives the arm operating
signal, and the controller 80 outputs signals to the arm
swivelling cylinder control valve 48 and the platform swiv-
elling cylinder control valve 49 at this time to extend or
contract the arm swivelling cylinder 44 and the platform
swivelling cylinder 47. Then, the arm swivelling cylinder
44 is extended or contracted in response to the above-
mentioned tilting operation, and the arm 40 is swung rel-
ative to the boom 30, and at the same time, the platform
swivelling cylinder 47 is extended or contracted so as to
maintain the floor of the platform 50 in the horizontal state
despite the swivelling of the arm 40. Therefore, as shown
in FIG. 4, for example, when the swivel angle of the arm
40 relative to the boom 30 increases by γ, the platform
swivel angle β of the platform 50 relative to the arm 40
decreases by γ and the horizontal state of the platform
50 is maintained.
[0027] Furthermore, a yaw operating lever (not shown
in the drawing), which is configured the same as the arm
operating lever 92, is disposed in the operating apparatus
90 to enable tilting in the left-right directions, and tilting
the yaw operating lever to the left causes the yawing
motor 61 to rotate in the forward direction, enabling the
clockwise yawing of the platform 50, and tilting the yaw
operating lever to the right causes the yawing motor 61
to rotate in the reverse direction, enabling the counter-
clockwise yawing of the platform 50.
[0028] When switched to either the normal mode or
the HV mode, the mode selection switch 93 outputs a
signal corresponding to the switch-selected mode, and
this signal is also inputted to the controller 80. In a case
where the normal mode has been selected in accordance
with the mode selection switch 93 and the boom operat-
ing lever 91 is tilted in the front-back direction at this time,
the controller 80 outputs a signal for extending or con-
tracting the derricking cylinder 22 to a derricking cylinder
control valve (not shown in the drawing), causing the der-
ricking cylinder 22 to extend or contract and the boom
30 to raise or lower in accordance with the above-men-
tioned front-back direction tilting operation. When the
boom operating lever 91 is tilted in the left-right direction,

7 8 



EP 2 404 862 A1

6

5

10

15

20

25

30

35

40

45

50

55

the controller 80 outputs a signal for extending or con-
tracting the telescoping cylinder 23 to a telescoping cyl-
inder control valve (not shown in the drawing), causing
the telescoping cylinder 23 to extend or contract and the
boom 30 to extend or contract in accordance with the
above-mentioned left-right direction tilting operation. Al-
so, when the grip of the boom operating lever 91 is twisted
either clockwise or counter-clockwise, the controller 80
outputs a signal for driving a rotation motor (not shown
in the drawing) to a rotation motor control valve (not
shown in the drawing), driving the rotation motor in ac-
cordance with the above-mentioned clockwise or coun-
ter-clockwise twisting operation and causing the rotary
pedestal 20 to rotate.
[0029] Alternatively, in a case where the HV mode has
been selected in accordance with the mode selection
switch 93, the boom operating lever 91 can only be tilted
to the front, back, right and left, and the grip can only be
twisted either clockwise or counter-clockwise. Then, the
platform 50 can be moved in the vertical direction by tilting
the boom operating lever 91 in the front-back direction,
the platform 50 can be moved in the horizontal direction,
and, in addition, in the front-back direction of the travelling
body 10 by tilting the boom operating lever 91 in the right-
left direction, and the platform 50 can be moved in the
horizontal direction, and, in addition, in the right-left di-
rection of the travelling body 10 by twisting the grip of the
boom operating lever 91 either clockwise or counter-
clockwise. In this way, the platform 50 can be moved in
six directions in the HV mode, i.e., up, down, right, left,
front and back. Furthermore, as shown in FIG. 1, the
horizontal direction parallel to the longitudinal axis of the
travelling body 10 will be explained as the X direction
(the left direction in FIG. 1), the vertical direction will be
explained as the Y direction (the upward direction in FIG.
1), and the horizontal direction orthogonal to the longitu-
dinal axis of the travelling body 10 will be explained as
the Z direction (the depth direction in FIG. 1). However,
the X direction, the Y direction, and the Z direction are
defined strictly for convenience of explanation.
[0030] In the HV mode, tilting the boom operating lever
91 in the left-right direction outputs an X operation signal,
twisting the grip of the boom operating lever 91 either
clockwise or counter-clockwise outputs a Z operation sig-
nal, and tilting the boom operating lever 91 in the front-
back direction outputs a Y operation signal. The respec-
tive outputted operation signals are all inputted to the
controller 80. Upon receiving the above-mentioned X op-
eration signal, Y operation signal, or Z operation signal,
the controller 80 computes the rotation amount of the
rotary pedestal 20, the derricking amount and telescop-
ing amount of the boom 30, and the yawing amount of
the platform 50 based on the relevant operating signal.
Then, the controller 80 outputs drive signals to the re-
spective control valves (not shown in the drawing), which
control the operation of a rotary motor of the rotary ped-
estal 20, the derricking cylinder 22 and telescoping cyl-
inder 23 of the boom 30 and the yawing motor 61, and

controls the rotation of the rotary pedestal 20, the der-
ricking and telescoping of the boom 30, and the yawing
of the platform 50. In so doing, the boom 30 can be raised/
lowered and extended/contracted, and the platform 50
can be moved in either the X direction or the Y direction
by tilting the boom operating lever 91 in either the left-
right or front-back directions in the HV mode, and the
rotary pedestal 20 can be rotated, the boom 30 can be
extended/ contracted, and the yawing of the platform 50
can be performed to move the platform 50 in the Z direc-
tion by twisting the grip of the boom operating lever 91
either clockwise or counter-clockwise in the HV mode.
[0031] The aerial lift vehicle 1 configured as described
hereinabove comprises two types of levelling modes for
using two cylinders, i.e., the arm swivelling cylinder 44
and the platform swivelling cylinder 47 described above,
to carry out levelling control for maintaining the platform
50 in the horizontal state regardless of the derricking sta-
tus of the boom 30, and for preferentially actuating either
one of these two cylinders. Specifically, it is possible to
switch between a boom/arm linked levelling mode, which,
as shown in FIG. 5A, for example, keeps the arm swivel
angle α constant and fluctuates the platform swivel angle
β by preferentially actuating the platform swivelling cyl-
inder 47, and a boom/arm independent levelling mode,
which, as shown in FIG. 5B, for example, keeps the plat-
form swivel angle β constant and fluctuates the arm swiv-
el angle α by preferentially actuating the arm swivelling
cylinder 44. Two examples will be given below in explain-
ing the method for switching these levelling modes.
[0032] Practical example 1 is a case in which the
above-described levelling modes are switched manually
in a state in which the mode selection switch 93 has been
switched to the normal mode. In practical example 1, the
boom/arm linked levelling mode and the boom/arm inde-
pendent levelling mode are switched manually using the
levelling selector switch 94 shown in FIG. 3. Also, a dis-
play lamp (not shown in the drawing) is disposed in the
vicinity of the levelling selector switch 94, and in accord-
ance with this display lamp, it is clear which of the
boom/arm linked levelling mode and the boom/arm inde-
pendent levelling mode has been selected. Furthermore,
for example, a toggle switch that is able to be positioned
either forwards or backwards the same as the mode se-
lection switch 93 can be used as the levelling selector
switch 94. The relationship between the levelling mode
selection status according to the levelling selector switch
94 and the operation of the boom operating lever 91 and
the arm operating lever 92, as well as the actuation will
be explained below.
[0033] First of all, when the boom operating lever 91
is tilted in the front-back direction in the normal mode,
the controller 80 extends and contracts the derricking
cylinder 22 to raise and lower the boom 30, but in a case
where the selection status of the levelling selector switch
94 is checked and the boom/arm linked levelling mode
is selected at this time, the platform 50 is made to swivel
relative to the arm 40 in accordance with the raising and

9 10 



EP 2 404 862 A1

7

5

10

15

20

25

30

35

40

45

50

55

lowering of the boom 30, that is, the levelling of the plat-
form 50 is carried out by preferentially actuating the plat-
form swivelling cylinder 47. In this case, the arm swivel
angle α is constant despite the raising and lowering of
the boom 30. Alternatively, in a case where the boom/arm
independent levelling mode is selected using the levelling
selector switch 94, the arm 40 is made to swivel relative
to the boom 30 in accordance with the raising and low-
ering of the boom 30, that is, the levelling of the platform
50 is carried out by preferentially actuating the arm swiv-
elling cylinder 44. In this case, the platform swivel angle
α is constant despite the raising and lowering of the boom
30. Furthermore, in the normal mode, since tilting the
boom operating lever 91 in the left-right direction or per-
forming a twisting operation only results in either the tel-
escoping or the rotating of the boom 30 and the elevation
angle of the platform 50 is not changed, levelling control
in accordance with the operation of the arm swivelling
cylinder 44 or the platform swivelling cylinder 47 is not
performed.
[0034] Furthermore, when the arm operating level 92
is tilted in the front-back direction in the normal mode,
the controller 80 extends and contracts the arm swivelling
cylinder 44 to swivel the arm 40 relative to the boom 30,
but the levelling of the platform 50 is carried out by actu-
ating the platform swivelling cylinder 47 regardless of the
selection status of the levelling selector switch 94 at this
time, and causing the platform 50 to swivel relative to the
arm 40 in accordance with the swivelling of the arm 40
relative to the boom 30 (for example, refer to FIG. 4).
Then, even in a case where the boom operating lever 91
and the arm operating lever 92 are simultaneously tilted
in the front-back direction in the normal mode, the con-
troller 80 carries out platform 50 levelling by actuating
the platform swivelling cylinder 47 regardless of the se-
lection status of the levelling selector switch 94, and caus-
ing the platform 50 to swivel relative to the arm 40 in
accordance with the raising and lowering of the boom 30
and the swivelling of the arm 40.
[0035] In practical example 1 hereinabove, the level-
ling selector switch 94 can be used to manually switch
between the boom/arm linked levelling mode and the
boom/arm independent levelling mode, and the levelling
modes can be properly used in accordance with the na-
ture of the aerial lifting, conditions at the worksite, or the
preference of the worker, thereby achieving the effect of
improving workability. Furthermore, since the worker is
able to switch the levelling mode, in the case of a novice
worker, for example, the worker can select the boom/arm
independent levelling mode to keep the platform swivel
angle β constant and to keep the elevation angle of the
arm 40 constant regardless of the derricking status of the
boom 30, thereby making it easier for the worker to an-
ticipate the movement of the platform 50 relative to the
arm 40 and enabling workability to be improved.
[0036] Furthermore, in practical example 1, in a case
accompanied by a tilting operation of the arm operating
lever 92, the arm swivelling cylinder 44 is actuated and

the arm 40 is made to swivel relative to the boom 30
regardless of the levelling mode selection status, and
levelling of the platform 50 is always performed by actu-
ating the platform swivelling cylinder 47, thereby making
it possible to maintain the orientation of the platform 50
in the horizontal state and to ensure the safety of the
worker even when swivelling the arm 40. Furthermore,
the manual switching system of practical example 1 can
even be applied to an aerial lift vehicle, which does not
have a mode selection switch 93 that enables switching
to the HV mode, and which comprises only boom oper-
ating means for raising and lowering the boom 30 and
arm operating means for swivelling the arm 40 relative
to the boom 30.
[0037] Practical example 2 is a case in which the
above-mentioned levelling modes are switched automat-
ically in a state in which the mode selection switch 93
has been switched to the HV mode. First of all, in a case
in which the boom operating lever 91 is tilted in the front-
back direction in the HV mode to move the platform 50
in the Y direction (the vertical direction) as shown in FIG.
5, the controller 80 automatically switches to the
boom/arm linked levelling mode. Specifically, when the
boom operating lever 91 is tilted to the front or back, a Y
operation signal is outputted to the controller 80 as was
described hereinabove, and the controller 80, upon being
inputted with the Y operation signal, raises or lowers and
extends or contracts the boom 30 to move the platform
50 in the Y direction, and preferentially actuates the plat-
form swivelling cylinder 47 vice the arm swivelling cylin-
der 44 and swivels the platform 50 relative to the arm 40
to keep the swivel angle of the arm 40 constant relative
to the boom 30. Therefore, in this case, the platform tilt
angle β changes from β to β’, which is smaller than β, but
the arm swivel angle α remains constant in accordance
with the movement of the platform 50 in the Y direction
as shown in FIG. 5A.
[0038] Alternatively, in a case where the boom/arm in-
dependent levelling mode is set when the boom operat-
ing lever 91 is tilted in the front-back direction to move
the platform 50 in the Y direction as described above,
the levelling of the platform 50 is performed by keeping
the platform swivel angle β constant and changing the
swivel angle of the arm 40 relative to the boom 30 from
α to α’, which is smaller than α, in accordance with moving
the platform 50 in the Y direction as shown in FIG. 5B.
[0039] As described hereinabove, in the boom/arm
linked levelling mode (FIG. 5A), the platform 50 is at a
location in the Y direction that is higher by h than in the
boom/arm independent levelling mode (FIG. 5B) even
when the derricking amounts and the telescoping
amounts of the booms 30 are the same, and in a case
where it is supposed that the work range in the Y direction
of the boom/arm independent levelling mode is H2, the
work range of H1 achieved in the boom/arm linked lev-
elling mode is higher by h than the H2. In accordance
with this, a broader work range can be achieved by
switching to the boom/arm linked levelling mode in a case
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where the boom operating lever 91 is tilted in the front-
back direction in the HV mode to move the platform 50
in the Y direction.
[0040] Furthermore, as shown in FIG. 6, in a case
where either the boom operating lever 91 is tilted in the
left-right direction or the grip is twisted in the HV mode
to move the platform 50 in either the X direction or the Z
direction (a horizontal direction), the controller 80 auto-
matically switches to the boom/arm independent levelling
mode. Specifically, when either the boom operating lever
91 is tilted to the left or right or the grip is twisted in the
HV mode, either an X or a Z operation signal is outputted
to the controller 80, and the controller 80, upon being
inputted with an X operation signal, raises or lowers and
extends or contracts the boom 30 to move the platform
50 in the X direction and preferentially actuates the arm
swivelling cylinder 44 vice the platform swiveling cylinder
47. In addition, the controller 80, upon being inputted with
a Z operation signal, rotates the rotary pedestal 20, raises
or lowers and extends or contracts the boom 30, and
yaws the platform 50, and also preferentially actuates
the arm swivelling cylinder 44 vice the platform swivelling
cylinder 47 in this case as well. That is, the controller 80,
when inputted with either an X or a Z operation signal,
preferentially actuates the arm swivelling cylinder 44, and
as shown in FIG. 6A, controls the levelling of the platform
50 in accordance with moving the platform 50 in either
the X or Z direction, for example, by changing the arm
tilt angle from α to α’, which is larger than α, to keep the
platform swivel angle β constant.
[0041] Alternatively, in a case where the boom/arm
linked levelling mode is set when either the boom oper-
ating lever 91 is tilted in the left-right direction or the grip
is twisted to move the platform 50 in either the X or the
Z direction as described above, as shown in FIG. 6B, the
arm swivel angle α is kept constant and the platform swiv-
el angle β is changed in accordance with moving the plat-
form 50 in either the X or the Z direction. The levelling of
the platform 50 is performed in the boom/arm linked lev-
elling mode here by keeping the arm swivel angle α con-
stant, and changing the tilt angle of the platform 50 rel-
ative to the arm 40 from β to β’, which is larger than β.
[0042] As described hereinabove, in the boom/arm in-
dependent levelling mode (FIG. 6A), the platform 50 is
at a location in either the X or Z direction that is longer
by w than in the boom/arm linked levelling mode (FIG.
6B) even when the derricking amounts and the telescop-
ing amounts of the booms 30 are the same, and in a case
where it is supposed that the work range in either the X
or Z direction of the boom/arm linked levelling mode is
W2, the work range of W1 achieved in the boom/arm
independent levelling mode is longer by w than the W2.
In accordance with this, a broader work range can be
achieved by switching to the boom/arm independent lev-
elling mode in a case where either the boom operating
lever 91 is tilted in the left-right direction or the grip is
twisted in the HV mode to move the platform 50 in either
the X or Z direction.

[0043] In practical example 2 above, the configuration
is such that switching between the boom/arm linked lev-
elling mode, which preferentially actuates the platform
swivelling cylinder 47 to keep the arm swivel angle α
constant and cause the platform swivel angle β to fluc-
tuate, and the boom/arm independent levelling mode,
which preferentially actuates the arm swivelling cylinder
44 to keep the platform swivel angle β constant and cause
the arm swivel angle α to fluctuate, is automatically car-
ried out for each direction of movement of the platform
50, that is, for the X direction, the Y direction, and the Z
direction. Therefore, a broader work range can be en-
sured with respect to the movement of the platform 50 in
the horizontal direction and the vertical direction than with
a conventional aerial lift vehicle having platform 50 HV
control capabilities.
[0044] Furthermore, the configuration may also be
such that in switching between the boom/arm linked lev-
elling mode and the boom/arm independent levelling
mode in practical example 2, for example, an XYZ control
selector switch 95 (refer to FIG. 3) is provided to enable
switching between the boom/arm linked levelling mode
and the boom/arm independent levelling mode in each
of the X direction, the Y direction, and the Z direction. In
accordance with this, for example, in a case where it is
desirable to narrow the work range, the controller 80 can
respectively switch to the boom/arm linked levelling
mode for the X direction or the Z direction (refer to FIG.
6B), and to the boom/arm independent levelling mode
for the Y direction (refer to FIG. 5B).
[0045] In the aerial lifting vehicle of the embodiment
described hereinabove, since it is possible to switch be-
tween the boom/arm linked levelling mode and the
boom/arm independent levelling mode manually in prac-
tical example 1 and automatically in practical example 2,
and to decide which of the arm swivelling cylinder 44 or
the platform swivelling cylinder 47 is to be preferentially
actuated, the work range of the platform 50 can be ex-
panded and reduced without increasing the load on the
controller 80. For example, since the platform swivel an-
gle β can be kept constant in a case where the platform
swivel angle β is set to an approximate right angle and
the boom/arm independent levelling mode is used, so-
called tuck work, in which the platform 50 is moved height
wise in a work area that is narrow in the horizontal direc-
tion, can be carried out efficiently.
[0046] The embodiment of the aerial lift vehicle related
to the present invention has been explained hereinabove,
but the scope of the present invention is not limited to
the embodiment described above. For example, in the
above-described embodiment, an example in which
mode selecting means (a mode selection switch 93) and
levelling switching means (a levelling selector switch 94)
are toggle switches was explained, but another configu-
ration may be used as long as a switching operation is
possible. Also, an example in which a boom operating
lever 91 is used as input means for carrying out inputting
for moving the platform 50 in the X direction, the Y direc-
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tion, and the Z direction when the HV mode is selected
was explained, but the horizontal and vertical movements
of the platform 50 may be controlled using another op-
erating lever, such as the arm operating lever 92, and
HV control operating levers, such as an X direction op-
erating lever, a Y direction operating lever, and a Z di-
rection operating lever may be provided separately. In
addition, operating means does not necessarily have to
be an operating lever, and another configuration, for ex-
ample, a switch or the like may also be used.
[0047] Furthermore, in the above-described embodi-
ment, an example in which a controller 80, which is con-
trol means, simultaneously carries out control of the der-
ricking and telescoping of the boom 30 for moving the
platform 50, and the actuation control of the arm swivel-
ling cylinder 44 and the platform swivelling cylinder 47
for levelling the platform 50 was explained, but the con-
figuration may be such that platform movement control
means and levelling control means are provided sepa-
rately, with platform movement control means carrying
out control for moving the platform 50 and levelling control
means carrying out control for levelling the platform 50.
[0048] Furthermore, in the aerial lift vehicle in the
above-described embodiment, an example in which the
boom 30 is configured by nesting a base end boom 30a,
an intermediate boom 30b, and a distal end boom 30c,
and the arm 40 comprises an arm head 41, a head brack-
et 42, an arm member 43, a first link plate 45 and a second
link plate 46 was explained, but the configurations of the
boom 30 and the arm 40 are not limited to the above
descriptions. Furthermore, in the above description, an
example in which control valves (an arm swivelling cyl-
inder control valve 48 and a platform swivelling cylinder
control valve 49) are respectively provided for the arm
swivelling cylinder 44, which swivels the arm 40 relative
to the boom 30, and for the platform swivelling cylinder
47, which swivels the platform 50 relative to the arm 40,
was explained, but the present invention is not limited to
this configuration, and, for example, the arm swivelling
cylinder 44 and the platform swivelling cylinder 47 may
both share a single control valve.
[0049] In addition, in the above-described embodi-
ment, a tired wheel-type aerial lift vehicle, the travelling
body 10 of which comprises tired wheels 11, was ex-
plained, but the travelling body need not be a tired wheel-
type vehicle, and, for example, the present invention can
also be applied to a vehicle that travels using a crawler
apparatus, or a vehicle, which comprises wheels for trav-
elling on a track and which travels on the track.
[0050] The invention being thus described, it will be
obvious that the same may be varied in many ways. Such
variations are not to be regarded as a departure from the
spirit and scope of the invention, and all such modifica-
tions as would be obvious to one skilled in the art are
intended to be included within the scope of the following
claims.

Claims

1. An aerial lift vehicle, comprising:

a mobile chassis;
a boom, which is derrickably attached to the
chassis;
a boom derricking cylinder, adapted to raise and
lower the boom relative to the chassis;
an arm, which is vertically swivably attached to
the distal end of the boom;
an arm swivelling cylinder, which is adapted to
swivel the arm in the vertical direction relative
to the boom;
a platform, which is vertically swivably attached
to the distal end of the arm;
a platform swivelling cylinder, which is adapted
to swivel the platform in the vertical direction rel-
ative to the arm; and
levelling control means for carrying out control
for maintaining the platform in a horizontal state
by preferentially actuating one of the arm swiv-
elling cylinder and the platform swivelling cylin-
der over the other one of the arm swivelling cyl-
inder and the platform swivelling cylinder in ac-
cordance with the derricking operation of the
boom.

2. The aerial lift vehicle according to claim 1, compris-
ing selection operating means adapted to select ei-
ther the arm swivelling cylinder or the platform swiv-
elling cylinder to be preferentially actuated.

3. The aerial lift vehicle according to claim 1, charac-
terized in that
the boom is telescopically attached to the chassis,
the aerial lift vehicle further comprises:

a boom telescoping cylinder adapted to extend
and to contract the boom;
horizontal actuation operating means, adapted
for moving the platform in the horizontal direc-
tion;
vertical actuation operating means, adapted for
moving the platform in the vertical direction; and
horizontal/vertical actuation control means,
when the horizontal actuation operating means
or the vertical actuation operating means is op-
erated, adapted to move the platform in either
the horizontal direction or the vertical direction
by actuating the boom derricking cylinder and
the boom telescoping cylinder in accordance
with the operation of either the operated hori-
zontal actuation operating means or vertical ac-
tuation operating means,
the aerial lift vehicle being further characterized
in that the levelling control means are adapted
to control the maintenance of the platform in the
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horizontal state by selecting the arm swivelling
cylinder or the platform swivelling cylinder to be
preferentially actuated, and then preferentially
actuating the selected cylinder for each direction
in which the platform is moved by the horizontal/
vertical actuation control means.

4. The aerial lift vehicle according to claim 3, compris-
ing selection setting means for setting beforehand
which to select between the arm swivelling cylinder
and the platform swivelling cylinder by the levelling
control means for each direction in which the plat-
form is to be moved.

5. The aerial lift vehicle according to claim 3, charac-
terized in that the levelling control means are adapt-
ed to control the maintenance of the platform in the
horizontal state, when the horizontal actuation oper-
ating means is operated, by selecting the arm swiv-
elling cylinder and preferentially actuating the arm
swivelling cylinder over the platform swivelling cyl-
inder, and
to control the maintenance of the platform in the hor-
izontal state, when the vertical actuation operating
means is operated, by selecting the platform swiv-
elling cylinder and preferentially actuating the plat-
form swivelling cylinder over the arm swivelling cyl-
inder.
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