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(54) ASPHALT FINISHER

(57)  An asphalt finisher (100) includes a tractor (1),
ascreed (3), a screw (SC) arranged in front of the screed
(3), a retaining plate (41) arranged in front of the screw
(SC) and mounted on the tractor (1), a support rod (B1)
arranged in front of the retaining plate (41) between the

tractor (1) and the retaining plate (41), an extension re-
taining plate (42) pivotably mounted on the retaining plate
(41), and an extension support rod (B2) arranged in front
of the extension retaining plate (42) between the tractor
(1) and the extension retaining plate (42).

FIG.1B

ABAL)~ 23

c(ScL)
41(41 L)\

=

B2(B2L)
B1(BiL)
42(42L)
HI(HIL)

40(40L)

3
g (B0 e
(320)

(26L)

32

(320)

2IR | 30
25 BOR) g
(26R) (32R)

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 819 430 A1 2

Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to asphalt finish-
ers.
BACKGROUND ART

[0002] A conventional asphalt finisher provided with a
retaining plate arranged in front of a screw is known (refer
to Patent Document 1).

PRIOR ART DOCUMENTS
PATENT DOCUMENT

[0003] Japanese Unexamined Patent Publication No.
2016-108879

DISCLOSURE OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0004] The retaining plate described above has a fixed
length structure, and cannot cope with a case where the
screw is extended in a vehicle width direction. For this
reason, when the screw is extended in the vehicle width
direction, an extension retaining plate may be added in
the vehicle width direction. However, adding the exten-
sion retaining plate requires complicated operations.

[0005] Accordingly, itis desirable to provide an asphalt
finisher that can more easily extend the retaining plate.

MEANS OF SOLVING THE PROBLEM

[0006] Anasphaltfinisher according to an embodiment
of the present invention includes a tractor; a screed; a
screw arranged in front of the screed; a machine-side
retaining plate arranged in front of the screw and mounted
on the tractor; a machine-side support rod arranged in
front of the machine-side retaining plate between the
tractor and the machine-side retaining plate; an exten-
sion retaining plate pivotably mounted on the machine-
side retaining plate; and an extension support rod ar-
ranged in front of the extension retaining plate between
the tractor and the extension retaining plate.

EFFECTS OF THE INVENTION

[0007] The meansdescribed above can provide an as-
phalt finisher that can more easily extend the retaining
plate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]
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FIG. 1Ais aside view of an asphaltfinisher according
to an embodiment of the present invention.

FIG. 1B is a top view of the asphaltfinisher according
to the embodiment of the present invention.

FIG. 2is a top view of rear part of the asphalt finisher
illustrating three states of an extension retaining
plate.

FIG. 3A is a perspective view of a proximity a right
screw illustrating a folded state of the extension re-
taining plate.

FIG. 3B is a perspective view of the proximity of the
right screw illustrating a first extended state of the
extension retaining plate.

FIG. 3C is a perspective view of the proximity of the
right screw illustrating a second extended state of
the extension retaining plate.

FIG. 4 is a perspective view of the proximity of the
right screw illustrating another configuration of an
extension support rod.

FIG. 5 is a top view of the asphalt finisher according
to another embodiment of the present invention.

MODE OF CARRYING OUT THE INVENTION

[0009] FIG.1AandFIG. 1Billustrate anasphaltfinisher
100, which is an example of a road construction machine,
according to an embodiment of the present invention.
More particularly, FIG. 1A is a side view of the asphalt
finisher 100, and FIG. 1B is a top view of the asphalt
finisher 100. A coarsest dot pattern AP in FIG. 1B indi-
cates a surface of an existing pavement or curb, and a
finest dot pattern NP indicates a new pavement.

[0010] The asphalt finisher 100 is mainly formed of a
tractor 1, a hopper 2, and a screed 3. Hereinafter, a di-
rection (+X direction) of the hopper 2 viewed from the
tractor 1 will be referred to as the front, and a direction
(-X direction) of the screed 3 viewed from the tractor 1
will be referred to as the rear.

[0011] The tractor 1is a mechanism for driving the as-
phalt finisher 100. In this embodiment, the tractor 1 ro-
tates a rear wheel 5 using a rear wheel driving motor,
and rotates a front wheel 6 using a front wheel driving
motor, to move the asphalt finisher 100. The rear wheel
driving motor and the front-wheel driving motor rotate in
response to receiving hydraulic oil from a hydraulic pump.
The rear wheel 5 and the front wheel 16 may be replaced
by crawlers.

[0012] A controller 50 is a control device that controls
the asphalt finisher 100. In this embodiment, the control-
ler 50 is formed of a processor including a CPU, a volatile
storage device, and a non-volatile storage device, and
is mounted on the tractor 1. Various functions of the con-
troller 50 are realized by executing a program stored in
the non-volatile storage device by the CPU.

[0013] The hopper 2 is a mechanism for receiving a
pavement material. In this embodiment, the hopper 2 is
provided on the front side of the tractor 1, and is config-
ured to be able to open and close in a Y-axis direction
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(vehicle width direction) by a hopper cylinder 24. The
asphalt finisher 100 typically receives the pavement ma-
terial (for example, an asphalt mixture) from a dump truck
bed with the hopper 2 in a fully open state. FIG. 1A and
FIG. 1B illustrate the fully open state of the hopper 2. As
the pavement material in the hopper 2 decreases, the
hopper 2 is closed, and the pavement material near an
inner wall of the hopper 2 is collected to a center portion
of the hopper 2, so as to enable a conveyor CV at the
center portion of the hopper 2 to supply the pavement
material to the rear side of the tractor 1. In addition, the
pavement material supplied to the rear side of the tractor
1 is spread on a roadbed RB, which is on the rear side
of the tractor 1 and on the front side of the screed 3. A
screw SC spreads the pavement material on the roadbed
RB in the vehicle width direction. In this embodiment, the
screw SC includes a right screw SCR and a left screw
SCL. The screw SC is configured so that an extension
screw is connectable thereto.

[0014] The screed 3 is a mechanism for placing and
spreading the pavement material. In this embodiment,
the screed 3 mainly includes a front fixed screed 30 and
a rear extension screed 31. The rear extension screed
31 is caused to extend and contract in the vehicle width
direction by a screed extension cylinder 26. The screed
3 is a floating screed towed by the tractor 1, and is con-
nected to the tractor 1 via a leveling arm 3A. The screed
3 is moved up and down together with the leveling arm
3A by extension and contraction of a screed drift cylinder
25.

[0015] The front fixed screed 30 includes a left front
fixed screed 30L and a right front fixed screed 30R, and
the rear extension screed 31 includes a leftrear extension
screed 31L and a right rear extension screed 31R. The
screed extension cylinder 26 includes a left screed ex-
tension cylinder 26L and a right screed extension cylinder
26R. The left rear extension screed 31L is caused to ex-
tend and contract in the vehicle width direction by the left
screed extension cylinder 26L, and the right rear exten-
sion screed 31R is caused to extend and contract in the
vehicle width direction by the right screed extension cyl-
inder 26R.

[0016] In order to compact the pavement surface, the
left frontfixed screed 30L is vibrated by a left front vibrator
27L, and the right front fixed screed 30R is vibrated by a
right front vibrator 27R. The left rear extension screed
31L is vibrated by a left rear vibrator 28L, and the right
rear extension screed 31R is vibrated by a right rear vi-
brator 28R.

[0017] Alevelingcylinder23is a hydraulic cylinder that
moves a front end portion of a leveling arm 3A up and
down to adjust a thickness of the asphalt mixture that is
placed and spread.

[0018] A side plate 40 is attached to an end portion of
the screed 3. The side plate 40 restricts excessive
spreading of a pavement material PV in the vehicle width
direction by screw SC which places and spreads the
pavement material PV. FIG. 1A and FIG. 1B illustrate the
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pavement material PV, that is placed and spread by the
screw SC, by a dot pattern. In this embodiment, the side
plate 40 includes a right side plate 40R extending front-
ward from the right rear extension screed 31R, and a left
side plate 40L extending frontward from the left rear ex-
tension screed 31L.

[0019] Aretaining plate 41 is attached to a side portion
of the tractor 1, as a machine-side retaining plate. The
retaining plate 41 prevents the pavement material PV
from propelling to the front near the tractor 1 (particularly
the rear wheel 5) due to rotation of the screw SC. In this
embodiment, the retaining plate 41 includes a right re-
taining plate 41R attached to a right side portion of the
tractor 1, and a left retaining plate 41L attached to a left
side portion of the tractor 1.

[0020] The left retaining plate 41L is detachably fas-
tened to the left side portion of the tractor 1 by fastening
members such as bolts, screws, or the like. However,
the left retaining plate 41L may be pivotably (foldably)
mounted to the left side portion of the tractor 1 via a hinge
or the like. In addition, the left retaining plate 41L may
have a sliding type extension structure. The same applies
to the right retaining plate 41R.

[0021] A support rod B1 is arranged between the re-
taining plate 41 and the tractor 1, as a machine-side sup-
port rod. The support rod B1 is configured to be able to
maintain an extended state where the retaining plate 41
extends in the vehicle width direction along the screw
SC. In particular, the support rod B1 is configured to pre-
vent the retaining plate 41 from being folded toward the
tractor 1 by being pushed by the pavement material PV
in the extended state.

[0022] Inthisembodiment, the supportrod B1 includes
a left support rod B1L and a right support rod B1R. One
end of the left support rod B1L is attached to the tractor
1, and the other end of the left supportrod B1L is attached
to the left retaining plate 41L. The left support rod B1L is
formed of a pair of support rods, but may be formed solely
of a single support rod, or may be formed of three or more
support rods. The same applies to the right support rod
B1R.

[0023] An extension retaining plate 42 is attached to
an end portion of the retaining plate 41. In this embodi-
ment, the extension retaining plate 42 is mounted to the
end portion of the retaining plate 41 via a hinge H1, in a
manner pivotable in a traveling direction. More particu-
larly, the extension retaining plate 42 includes a left ex-
tension retaining plate 42L and aright extension retaining
plate 42R. The left extension retaining plate 42L is piv-
otably mounted to an end portion on the left side (+Y-
side) of the left retaining plate 41L via a hinge H1L. The
right extension retaining plate 42R is pivotally mounted
to an end portion on the right side (-Y-side) of the right
retaining plate 41R via a hinge H1R.

[0024] A support rod B2 is arranged between the ex-
tension retaining plate 42 and the tractor 1, as an exten-
sion support rod. The support rod B2 is configured to be
able to maintain an extended state where the extension
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retaining plate 42 extends in the vehicle width direction
along the screw SC, or afolded state where the extension
retaining plate 42 is folded so as to be approximately
perpendicular to the screw SC. In particular, the support
rod B2 is configured to prevent the extension retaining
plate 42 from being folded toward the tractor 1 by being
pushed by the pavement material PV in the extended
state. FIG. 1A and FIG. 1B illustrate the folded state of
the extension retaining plate 42.

[0025] Inthis embodiment, the supportrod B2 includes
a left support rod B2L and a right support rod B2R. When
the left extension retaining plate 42L is in the folded state,
one end of the left support rod B2L is attached to the
tractor 1, and the other end of the left support rod B2L is
attached to the left extension retaining plate 42L. In ad-
dition, when the left extension retaining plate 42L is in
the extended state, one end of the left support rod B2L
is attached to the left support rod B1L, and the other end
of the left support rod B2L is attached to the left extension
retaining plate 42L. The left support rod B2L is formed
solely of a single support rod, but may be formed of two
support rods, or may be formed of three or more support
rods. The same applies to the right support rod B2R.
[0026] A moldboard 43 is attached to a front portion of
the screed 3. The moldboard 43 is configured to be able
to adjust the amount of pavement material PV stagnant
infrontofthe screed 3. The pavement material PV passes
through a gap between a lower end of the moldboard 43
and the roadbed RB, and reaches under the screed 3.
In this embodiment, the moldboard 43 is configured to
extend and contract together with the rear extension
screed 31. The moldboard 43 includes a right extension
moldboard 43R attached to the front of the right rear ex-
tension screed 31R, and a left extension moldboard 43L
attached to the front of the left rear extension screed 31L.
The left extension moldboard 43L is configured to be able
to adjust a height in a Z-axis direction, independent of
the left side plate 40L and the left rear extension screed
31L, so that it is possible to adjust the amount of the
pavement material stagnant in front of the left rear ex-
tension screed 31L by moving the left extension mold-
board 43L up and down. The same applies to the right
extension moldboard 43R.

[0027] A step 32 is attached to a rear portion of the
screed 3. The step 32 is a footboard that may be used
by an operator. In this embodiment, the step 32 includes
a center step 32C attached to the rear of the front fixed
screed 30, a right step 32R attached to the rear of the
right rear extension screed 31R, and a left step 32L at-
tached to the rear of the left rear extension screed 31L.
[0028] Next, three states of the extension retaining
plate 42 extending in response to the expansion of the
road width during construction will be described, by re-
ferring to FIG. 2 and FIG. 3A through FIG. 3C. Each of
three figures illustrated separately in FIG. 2 indicates a
state where the rear portion of the asphalt finisher 100
is viewed from the top, by omitting the illustration of the
front portion of the asphalt finisher 100. FIG. 2 illustrates
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a state where the right rear extension screed 31R is ex-
tended to the right in steps according to the road width
expansion, when the asphalt finisher 100 moves toward
the top from the bottom in FIG. 2. The bottom figure il-
lustrates the folded state of the right extension retaining
plate 42R, the middle figure illustrates a first extended
state which is one of the extended states of the right
extension retaining plate 42R, and the top figure illus-
trates a second extended state which is another of the
extended states of the right extension retaining plate
42R. The left extension retaining plate 42L is in the folded
state in all of the three figures.

[0029] FIG. 3Athrough FIG. 3C are perspective views
in a proximity a right screw SCR, illustrating each of the
three states of the right extension retaining plate 42R,
respectively. More particularly, FIG. 3A illustrates the
folded state of the right extension retaining plate 42R,
and corresponds to the bottom figure of FIG. 2. FIG. 3B
illustrates the first extended state of the right extension
retaining plate 42R, and corresponds to the middle figure
of FIG. 2. FIG. 3C illustrates the second extended state
of the right extension retaining plate 42R, and corre-
sponds to the top figure of FIG. 2. Because the structure
associated with the right extension retaining plate 42R
and the structure associated with the left extension re-
taining plate 42L are symmetrical, the following descrip-
tion applies similarly to the structure associated with the
left extension retaining plate 42L.

[0030] The operator connects an extension screw
ESC1 to the right screw SCR when the right rear exten-
sion screed 31R and the right extension moldboard 43R
are extended to the right from the state illustrated in the
bottom figure to the state illustrated in the middle figure
in FIG. 2. Then, the operator switches the state of the
right extension retaining plate 42R from the folded state
illustrated in FIG. 3A to the first extended state illustrated
in FIG. 3B.

[0031] More particularly, the operator removes one
end of the right support rod B2R, fixed to the right side
portion of tractor 1, from tractor 1. Then, the operator
turns the right extension retaining plate 42R at the hinge
H1R in a direction indicated by an arrow AR1 in FIG. 3A.
Thereafter, the operator fixes one end of the right support
rod B2R to a right supportrod B1Rb, as illustrated in FIG.
3B. The operator may fix one end of the right support rod
B2R to a right support rod B1Ra. The right support rod
B1Ra is a support rod positioned on the upper side of
the two support rods forming the right support rod B1R,
and the right supportrod B1Rb is a support rod positioned
on the lower side of the two support rods forming the right
supportrod B1R. In this embodiment, one end of the right
support rod B1R is pivotally mounted on the right side
portion of the tractor 1 via a fixture C1R as illustrated in
FIG. 3B, and the other end of the right support rod B1R
is pivotally mounted via a fixture C2R on a reinforcing
column section CM, which is a portion of a screw retainer
SH (to be described later) of the right retaining plate 41R.
More particularly, one end of the right support rod B1Ra
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is mounted on the right side portion of the tractor 1 via a
fixture C1Ra so as to be pivotable around the axis, and
the other end of the right support rod B1Ra is mounted
on the reinforcing column section CM via a fixture C2Ra
so as to be pivotable around the vertical axis. In addition,
one end of the right support rod B1Rb is mounted on the
right side portion of the tractor 1 via a fixture C1Rb so as
to be pivotable around the vertical axis, and the other
end of the right support rod B1Rb is mounted on the re-
inforcing column section CM via a fixture C2Rb so as to
be pivotable around the vertical axis. The connecting
member FE is attached to one end of the right support
rod B2R. The connecting member FE is configured to be
connectable to each of the right side portion of the tractor
1 and the right support rod B1R. More particularly, the
connecting member FE is configured to be connectable
to the right side portion of the tractor 1 and the right sup-
port rod B1R, respectively, via a clamping mechanism.
However, connecting mechanisms other than the clamp-
ing mechanism may be used. Moreover, the connecting
member FE is connected to the right support rod B2R
via a universal joint, such as a ball joint or the like. How-
ever, the connecting member FE may be connected to
the right support rod B2R via a pin joint, or may be con-
nected to the right support rod B2R via a rigid joint. The
other end of the right support rod B2R is mounted on a
distal plate 42D (to be described later) of the right exten-
sion retaining plate 42R via a fixture C3R so as to be
pivotable around the vertical axis.

[0032] The right retaining plate 41R has a reinforced
rib RF1 on a surface on an opposite side (+X side) of a
surface opposing the right screw SCR, as illustrated in
FIG. 3A. In addition, the right retaining plate 41R is de-
tachably mounted on the right side portion of the tractor
1 by bolts serving as fastening members BT1. A guard
rail GR1 is detachably mounted on the right retaining
plate 41R. The guard rail GR1 prevents objects from get-
ting caught into the right screw SCR.

[0033] A rotating shaft of the right screw SCR is rotat-
ably supported by the screw retainer SH of the right re-
taining plate 41R. The screw retainer SH is reinforced by
the reinforcing column section CM to enable supporting
the rotating shaft of the right screw SCR which is a heavy
object. In this embodiment, the reinforcing column sec-
tion CM is formed of a metal plate that is formed to a
rectangular tube shape. Because the right screw SCRis
supported by the screw retainer SH near the distal end,
the right screw SCR will not bend at an intermediate por-
tion thereof even if the extension screw ESC1 is connect-
ed thereto.

[0034] The right extension retaining plate 42R is piv-
otally mounted on the end portion of the right retaining
plate 41R via a hinge H1R, as illustrated in FIG. 3B. More
particularly, the right extension retaining plate 42R is de-
tachably mounted on to the end portion of the right re-
taining plate 41R by bolts serving as fastening members
BT2. In addition, the right extension retaining plate 42R
has a reinforced rib RF2 on a surface on an opposite side
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(+X side) of a surface opposing the right screw SCR, as
illustrated in FIG. 3C.

[0035] The operator connects the extension screw
ESC2 to the extension screw ESC1 when the right rear
extension screed 31R and the right extension moldboard
43R are further extended to the right from the state illus-
trated in the middle figure to the state illustrated in the
top figure in FIG. 2. The length of the extension screw
ESC2 is the same as the length of the extension screw
ESC1. After removing the extension screw ESC1, the
operator may connect another extension screw longer
than the extension screw ESC1 to the right screw SCR.
[0036] Then,the operator switches the state of the right
extension retaining plate 42R from the first extended
state illustrated in FIG. 3B to the second extended state
illustrated in FIG. 3C.

[0037] More particularly, the operatorloosens the tight-
ening by the connecting member FE at one end of the
right support rod B2R fixed to the right support rod B1Rb,
in order to slide the connecting member FE along the
right supportrod B1Rb inadirection indicated by an arrow
AR2 in FIG. 3B. The distal plate 42D is then slid in a
direction indicated by an arrow AR3 in FIG. 3B, with re-
spect to a proximal plate 42P.

[0038] In this embodiment, the right extension retain-
ing plate 42R has a sliding extension structure. The prox-
imal plate 42P and the distal plate 42D are constituent
elements forming the sliding extension structure. In this
embodiment, the distal plate 42D is slidably arranged on
the front side (+X-side) of the proximal plate 42P. The
other end of the right support rod B2R is pivotally mount-
ed on the distal plate 42D via the fixture C3R. The right
extension retaining plate 42R may have other extension
structures, such as a telescopic extension structure or a
folding extension structure.

[0039] FIG. 3B illustrates a contracted state where the
distal plate 42D is retracted to the inner side of the prox-
imal plate 42P, and FIG. 3C illustrates an extended state
where the distal plate 42D is pushed out to the outer side
of the proximal plate 42P. In addition, FIG. 3B illustrates
a state where the guard rail GR2 is attached to the right
extension retaining plate 42R, and FIG. 3C illustrates a
state where the guard rail GR2 and the guard rail GR3
are attached to the right extension retaining plate 42R.
More particularly, FIG. 3C illustrates the state where the
guard rail GR2 is attached to the proximal plate 42P, and
the guard rail GR3 is attached to the distal plate 42D.
[0040] Thereafter, as illustrated in FIG. 3C, the oper-
ator fixes one end of the right support rod B2R to the right
supportrod B1Rb ata position closer to the right retaining
plate 41R than in FIG. 3B. However, the operator may
attach one end of the right support rod B2R to the right
support rod B1Ra.

[0041] Accordingtothis configuration, the operator can
use the right support rod B2R as an extension support
rod even when switching the state of the right extension
retaining plate 42R from the folded state to the extended
state. In other words, the right support rod B2R can be
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used, as it is, as the extension support rod, by simply
changing the fixing position of one end of the right support
rod B2R. For this reason, the operator can easily switch
the state of the right extension retaining plate 42R be-
tween the folded state and the extended state.

[0042] Next, another configuration example of the sup-
port rod B2 will be described with reference to FIG. 4.
FIG. 4 is a perspective view of the proximity of the right
screw SCR, illustrating the second extended state of the
right extension retaining plate 42R corresponding to FIG.
3C. Because the structure associated with the right ex-
tension retaining plate 42R and the structure associated
with the left extension retaining plate 42L are symmetri-
cal, the following description applies similarly to the struc-
ture associated with the left extension retaining plate 42L.
[0043] A right support rod B2AR of FIG. 4 differs from
the right support rod B2R of FIG. 3A through FIG. 3C
having the fixed length structure, in that the right support
rod B2AR has a variable length structure, butis otherwise
similar to the right support rod B2R. For this reason, a
description of the similar portions will be omitted, and a
description will be given of the portions that differ.
[0044] The right support rod B2AR is mainly formed of
an outer cylinder member EC, an inner cylinder member
UC, a locking pin LP, and a retaining pin RP.

[0045] One end E1 of the outer cylinder member EC
is pivotally mounted on the right support rod B1R via the
connecting member FE, and the other end E2 of the outer
cylinder member EC is configured to receive the inner
cylindermember UC. One end of the outer cylinder mem-
ber EC may be pivotally mounted on the right side portion
of the tractor 1. A plurality of radial through-holes EH are
formed in the outer cylinder member EC, penetrating the
outer cylinder member EC in a radial direction.

[0046] One end E3 of the inner cylinder member UC
is received within the outer cylinder member EC, and the
other end E4 of the inner cylinder member UC is pivotally
mounted on the right extension retaining plate 42R. A
plurality of radial through-holes UH are formed in the in-
ner cylinder member UC, penetrating the inner cylinder
member UC in the radial direction. In the example illus-
trated in FIG. 4, the plurality of radial through-holes UH
are formed at intervals identical to the intervals of the
plurality of radial through-holes EH formed in the outer
cylinder member EC.

[0047] Thelocking pin LP fixes the outer cylinder mem-
ber EC and the inner cylinder member UC, so that the
cylinder members EC and UC cannot move relative to
each other. In the example illustrated in FIG. 4, the lock-
ing pin LP is configured to have an L-shape. In addition,
a through-hole is formed at a tip end of the locking pin
LP for receiving the retaining pin RP.

[0048] The retaining pin RP prevents the locking pin
LP inserted into the radial through-hole EH and the radial
through-hole UH from slipping out of the radial through-
hole EH and the radial through-hole UH.

[0049] The operator inserts the inner cylinder member
UC into the outer cylinder member EC, and aligns the
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position of the radial through-hole EH and the position of
the radial through-hole UH at a position where the right
support rod B2AR becomes a desired length. The length
of the right support rod B2AR corresponds to a distance
between the one end E1 of the outer cylinder member
EC and the other end E4 of the inner cylinder member
UC. Further, the operator inserts the locking pin LP so
as to penetrate the radial through-hole EH and the radial
through-hole UH, which are aligned, and attaches the
retaining pin RP to the tip end of the locking pin LP. FIG.
4 illustrates a state where the outer cylinder member EC
and the inner cylinder member UC are fixed by two lock-
ing pins LP.

[0050] Accordingtothisconfiguration, the operator can
use the right support rod B2AR, as it is, as the extension
support rod, without removing the one end of the right
support rod B2AR from the right support rod B1Rb, even
when switching the state of the right extension retaining
plate 42R from the folded state to the extended state. In
other words, the operator can use the right support rod
B2AR, as it is, as the extension support rod, by simply
changing the length of the right support rod B2AR.
[0051] More particularly, the operator can extend or
contract the length of the right support rod B2AR, in a
state where the one end E1 of the right support rod B2ZAR
is mounted on the right support rod B1Rb, and the other
end E4 of the right support rod B2AR is mounted on the
right extension retaining plate 42R. For this reason, the
operator can easily switch the state of the right extension
retaining plate 42R between the folded state and extend-
ed state.

[0052] Inthe example illustrated in FIG. 4, the asphalt
finisher 100 includes the right support rod B2AR having
the length that is manually adjustable, however, the as-
phalt finisher 100 may include a right support rod having
a length that is automatically adjustable by an actuator.
In other words, the asphalt finisher 100 may include the
actuator for pivoting the extension retaining plate 42. For
example, the supportrod B2 may be formed of a hydraulic
cylinder.

[0053] Next, the asphalt finisher 100 according to an-
other embodiment of the present invention will be de-
scribed with reference to FIG. 5. FIG. 5 is a top view of
the asphalt finisher 100 according to another embodi-
ment of the present invention. The asphalt finisher 100
of FIG. 5 differs from the asphalt finisher 100 of FIG. 1
in that the asphalt finisher 100 of FIG. 5 includes a mech-
anism for extending and contracting each of the screw
SC and the extension retaining plate 42, but is otherwise
similar to the asphalt finisher 100 of FIG. 1. For this rea-
son, a description of the similar portions will be omitted,
and a description will be given of the portions that differ.
[0054] In the example illustrated in FIG. 5, the screw
SC includes a center fixed screw SCC and an extension
screw ESC. The extension screw ESC is caused to ex-
tend and contract in the vehicle width direction by a screw
extension cylinder29. The extension screw ESC includes
a left extension screw ESCL and a right extension screw
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ESCR, and the screw extension cylinder 29 includes a
left screw extension cylinder 29L and a right screw ex-
tension cylinder 29R. The left extension screw ESCL is
caused to extend and contract in the vehicle width direc-
tion by the left screw extension cylinder 29L, and the right
extension screw ESCR is caused to extend and contract
in the vehicle width direction by the right screw extension
cylinder 29R.

[0055] The extension retaining plate 42 is caused to
extend and contract in the vehicle width direction by a
plate extension cylinder 45 which also functions as an
extension support rod. For this reason, in the example
illustrated in FIG. 5, the support rod B2 is omitted. More
particularly, the plate extension cylinder 45 includes a
left plate extension cylinder 45L and a right plate exten-
sion cylinder 45R. The left extension retaining plate 42L
is caused to pivot by the left plate extension cylinder 45L
which also functions as an extension support rod, to
switch between the folded state and the extended state.
The right extension retaining plate 42R is caused to pivot
by the right plate extension cylinder 45R, which also func-
tions as an extension support rod, to switch between the
folded state and the extended state.

[0056] In the example illustrated in FIG. 5, the control-
ler 50 is configured to synchronize the movements of the
screed extension cylinder 26, the screw extension cylin-
der 29, and the plate extension cylinder 45, respectively.
More particularly, the controller 50 causes the right screw
extension cylinder 29R and the right plate extension cyl-
inder 45R to extend, respectively, when extending the
right screed extension cylinder 26R to extend the right
rear extension screed 31R. The controller 50 also causes
the right screw extension cylinder 29R and the right plate
extension cylinder 45R to contract, respectively, when
contracting the right screed extension cylinder 26R to
contract the right rear extension screed 31R. The same
applies to the extension and contraction of the left rear
extension screed 31L.

[0057] The controller 50 may be configured to auton-
omously control each of the screed extension cylinder
26, the screw extension cylinder 29, and the plate exten-
sion cylinder 45 according to a change in the width of the
roadbed RB detected based on an output of an imaging
device or the like.

[0058] According to this configuration, the asphalt fin-
isher 100 can automatically extend and contract the ex-
tension screw ESC in synchronization with the extension
and contraction of the rear extension screed 31, and au-
tomatically pivot the extension retaining plate 42.
[0059] As described above, the asphalt finisher 100
according to the embodiments of the present application
includes the tractor 1, the screed 3, the screw SC ar-
ranged in front of the screed 3, the retaining plate 41
arranged in front of the screw SC and mounted on the
tractor 1 as the machine-side retaining plate, the support
rod B1 arranged in front of the retaining plate 41 between
the tractor 1 and the retaining plate 41 as the machine-
side supportrod, the extension retaining plate 42 pivotally
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mounted on the retaining plate 41, and the support rod
B2 arranged in front of the extension retaining plate 42
between the tractor 1 and the extension retaining plate
42 as the extension support rod. This configuration
makes it easier to extend the retaining plate 41. Hence,
the asphalt finisher 100 can improve the workability at
the work site.

[0060] Inaddition,the asphaltfinisher 100 can facilitate
the extension of the extension retaining plate 42, to pre-
vent paving from being performed without additionally
providing the extension retaining plate even though the
rear extension screed 31 is extended, for example. Be-
cause the operator does not need to perform the com-
plicated operations that are conventionally required, the
extension retaining plate 42 can be extended without
hesitation. As a result, the asphalt finisher 100 can in-
crease the work efficiency of the paving construction. If
the extension retaining plate were not additionally pro-
vided, the pavement material PV would spread frontward
rather than in the vehicle width direction, which would
consequently require the pavement material PV to be
spread manually in the vehicle width direction.

[0061] Moreover, by utilizing the asphalt finisher 100,
it is possible to eliminate the need for the operator to
perform the operation such as mounting or removing the
heavy extension retaining plate 42 every time the width
of the roadbed RB to be paved changes. The operator
need only mount the extension retaining plate 42 to the
retaining plate 41 once atthe start of the paving construc-
tion. For thisreason, the asphaltfinisher 100 canincrease
the safety of the operator associated with the paving con-
struction.

[0062] Typically, one end of support rod B2 is fixed to
tractor 1 or the support rod B1, and the other end of sup-
port rod B2 is fixed to the extension retaining plate 42.
The position where the one end of the support rod B2 is
fixed is set to be different between the state where the
extension retaining plate 42 is folded and the state where
the extension retaining plate 42 is extended. For exam-
ple, one end of the right support rod B2R in the folded
state of the right extension retaining plate 42R, may be
fixed to the right side portion of the tractor 1, as illustrated
in FIG. 3A. On the otherhand, one end of the right support
rod B2R in the first extended state of the right extension
retaining plate 42R, may be fixed to a portion close to
the right end of the right support rod B1Rb, as illustrated
in FIG. 3B. Further, one end of the right support rod B2R
in the second extended state of the right extension re-
taining plate 42R, may be fixed to a portion close to the
center of the right support rod B1Rb, asillustrated in FIG.
3C. According to this configuration, the right support rod
B2R having the fixed length structure can function suit-
ably function as the support rod, regardless of whether
the right extension retaining plate 42R is in the folded
state, the first extended state, or the second extended
state.

[0063] The support rod B2 may have the variable
length structure. The support rod B2 may have the tele-



13 EP 3 819 430 A1 14

scopic extension structure, as illustrated in FIG. 4, for
example. According to this configuration, even in the
case where the operator switches the state of the exten-
sion retaining plate 42 from the folded state to the ex-
tended state, the support rod B2 can be utilized, as it is,
as the extension support rod without having to remove
one end of the support rod B2 from the support rod B1.
In other words, the operator can utilize the support rod
B2, asitis, as the extension supportrod, by simply chang-
ing the length of the support rod B2.

[0064] The extension retaining plate 42 may have the
sliding extension structure. More particularly, the exten-
sion retaining plate 42 may be configured to push out the
distal plate 42D, telescopically provided inside the prox-
imal plate 42P, our from the proximal plate 42P, as illus-
trated in FIG. 3C. According to this configuration, the op-
erator can further extend the extension retaining plate
42, as appropriate.

[0065] The asphalt finisher 100 may include an actu-
ator for pivoting the extension retaining plate 42. In this
case, the actuator may be a hydraulic cylinder, such as
the plate extension cylinder 45 illustrated in FIG. 5, or
may be an electric cylinder. Alternatively, a hydraulic or
electric motor or the like may be utilized as the actuator.
[0066] The asphalt finisher 100 may include an actu-
ator that causes the screed 3 to extend and contract. In
this case, the actuator may be a hydraulic cylinder such
as the screed extension cylinder 26 illustrated in FIG. 1B
or may be an electric cylinder. Alternatively, a hydraulic
motor, an electric motor, or the like may be utilized as
the actuator.

[0067] The controller 50 may be configured to be able
to control a first actuator which pivots the extension re-
taining plate 42, and a second actuator which causes the
screed 3 to extend and contract. In this case, the con-
troller 50 may be configured to synchronize the move-
ment of the first actuator and the movement of the second
actuator. More patrticularly, the controller 50 may be con-
figured to synchronize the movement of the screed ex-
tension cylinder 26 with the movement of the plate ex-
tension cylinder 45.

[0068] The rightsupportrod B1R, as the machine-side
support rod, includes the right support rod B1Ra as the
first machine-side support rod, and the right support rod
B1Rb as the second machine- side support rod, as illus-
trated in FIG. 3B. The asphalt finisher 100 is configured
so that the distance between one end of the right support
rod B1Ra (fixture C2Ra) fixed to the right retaining plate
41R as the machine-side retaining plate, and the tractor
1, is equal to the distance between one end of the right
support rod B1RDb (fixture C2Rb) fixed to the right retain-
ing plate 14R, and the tractor 1. The same applies to the
left support rod B1L. According to this configuration, the
support rod B1 can support the retaining plate 41 with an
excellent balance.

[0069] The support rod B2, as the extension support
rod, is desirably arranged to have the same height as the
support rod B1, as the machine-side support rod. For
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example, the right support rod B2R, as the extension
support rod, is desirably arranged in the vertical direction
to have the same height as either the right support rod
B1Ra or the right support rod B1Rb. The same applies
to the left support rod B2L. In the example illustrated in
FIG. 3, the right support rod B2R is arranged to have the
same height as the right support rod B1Rb. In other
words, the fixture C3R is arranged on the surface on the
front side (+X-side) of the distal plate 42D to have the
same height as the fixture C1Rb and the fixture C2Rb,
respectively. This means that both the support rod B1
and the support rod B2 extend horizontally in a case
where the asphalt finisher 100 is positioned on a hori-
zontal plane. According to this configuration, the support
rod B1 can support the support rod B2 with an excellent
balance, and can thus support the extension retaining
plate 42 with an excellent balanced. However, the
present invention does not exclude a configuration in
which the height of one end of the extension support rod
is different from the height of the other end of the exten-
sion support rod.

[0070] Preferredembodiments ofthe presentinvention
are described heretofore. However, the presentinvention
is not limited to the embodiments described above. Var-
ious modifications, substitutions, or the like may be ap-
plied to the embodiments described above, without de-
parting from the scope of the present invention. In addi-
tion, each of the features described above with reference
to the embodiments described above may also be suit-
ably combined, unless technically contradictory.

[0071] For example, in the embodiments described
above, the extension retaining plate 42 includes the distal
plate 42D and the proximal plate 42P which form the
sliding extension structure. However, the distal plate 42D
may be omitted.

[0072] In addition, the retaining plate 41 may have a
sliding extension structure similar to the extension retain-
ing plate 42. In this case, the support rod B1 may have
a variable length structure.

[0073] Thisapplication claims priority to Japanese Pat-
ent Application No. 2018-126910, filed on July 3, 2018,
the entire contents of which are hereby incorporated by
reference.

DESCRIPTION OF THE REFERENCE NUMERALS

[0074] 1: Tractor, 2: Hopper, 3: Screed, 3A: Leveling
arm, 5: Rear wheel, 6: Frontwheel, 23: Leveling cylinder,
24: Hopper cylinder, 25: Screed extension cylinder, 26:
Screed extension cylinder, 27L: Left front vibrator, 27R:
Right front vibrator, 28L: Left rear vibrator, 28R: Right
rear vibrator, 29: Screw extension cylinder, 30: Front
fixed screed, 31: Rear extension screed, 32: Step, 40:
Side plate, 41: Retaining plate, 42: Extension retaining
plate, 42D: Distal plate, 42P: Proximal plate, 43: Mold-
board, 45: Plate extension cylinder, 50: Controller, 100:
Asphalt finisher, B1 & B2: Supportrod, BT1 & BT2: Fas-
tening member, C1R, C2R & C3R: Fixture, CM: Rein-
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forcing column section, CV: Conveyor, EC: Outer cylin-
der member, EH: Radial through-hole, ESC1 & ESC2:
Extension screw, FE: Connecting member, GR1 through
GR3: Guard rail, H1: Hinge, LP: Locking pin, PV: Pave-
ment material, RB: Roadbed, RF: Reinforcementrib. RP:
Retaining pin, SC: Screw, SH: Screw retainer, UC: Inner
cylinder member, UH: Radial through-hole.

Claims
1. An asphalt finisher comprising:

a tractor;

a screed;

a screw arranged in front of the screed;

a machine-side retaining plate arranged in front
of the screw and mounted on the tractor;

a machine-side support rod arranged in front of
the machine-side retaining plate between the
tractor and the machine-side retaining plate;
an extension retaining plate pivotably mounted
on the machine-side retaining plate; and

an extension support rod arranged in front of the
extension retaining plate between the tractor
and the extension retaining plate.

2. The asphalt finisher as claimed in claim 1, wherein
one end of the extension support rod is fixed to the
tractor or the machine-side support rod,
the other end of the extension support rod is fixed to
the extension retaining plate, and
apositionwhere the one end of the extension support
rod is fixed differs between a state where the exten-
sion retaining plate is folded and a stage where the
extension retaining plate is extended.

3. The asphalt finisher as claimed in claim 1, wherein
the extension support rod has a variable length struc-
ture.

4. The asphalt finisher as claimed in claim 1, wherein
the extension retaining plate has a sliding extension
structure.

5. The asphalt finisher as claimed in claim 1, compris-
ing:
a first actuator configured to pivot the extension re-
taining plate.

6. The asphalt finisher as claimed in claim 5, compris-
ing:

a second actuator configured to cause the
screed to extend and contract; and

a controller configured to control the first actua-
tor and the second actuator,
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wherein the controller is configured to synchronize
a movement of the first actuator with a movement of
the second actuator.

The asphalt finisher as claimed in claim 1, wherein
the machine-side support rod includes a first ma-
chine-side support rod and a second machine-side
support rod, and

a distance between one end of the first machine-side
support rod fixed to the machine-side retaining plate
and the tractor is equal to a distance between one
end of the second machine-side support rod fixed to
the machine-side retaining plate and the tractor.

The asphalt finisher as claimed in claim 7, wherein
the extension support rod is arranged to have the
same height as the first machine-side support rod or
the second machine-side support rod.
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