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(54) Lawn mower

(57) A lawn mower (10) includes: a cutting blade (22)
provided in a housing (21); a cut grass receptacle (24)
provided rearward of the housing (21); and a chute (25)
connecting between the housing (21) and the cut grass
receptacle (24), grass cut by the cutting blade (22) being

delivered, by cut grass delivering air, to the cut grass
receptacle (24) via the chute (25). The cut grass recep-
tacle (24) has a bottom plate (50) detachably attachable
thereto, and the cut grass receptacle (24) is constructed
to allow the bottom plate (50) detached from the recep-
tacle to be accommodated within the receptacle (24).
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Description

[0001] The present invention relates to lawn mowers
switchable between a bagging mode in which cut grass
(grass clippings) is collected in a grass clippings recep-
tacle and a rear discharge mode in which cut grass is
discharged rearwardly and downwardly.
[0002] Examples of the conventionally-known cut
grass (grass clippings) processing schemes or modes
include a bagging mode, a mulching mode and a dis-
charge mode. The bagging mode is where grass cut by
a cutting blade or grass clippings are collected in a grass
clippings receptacle. The mulching mode is where grass
clippings are chopped into finer pieces within the housing
and then discharged downward of the housing. Further,
the discharge mode is where grass clippings delivered
from the housing are discharged directly downward with-
out being collected in the grass clippings receptacle.
Among the conventionally-known types of the discharge
mode are a lateral discharge type (lateral discharge
mode) where grass clippings are discharged laterally of
the housing, and a rear discharge type (rear discharge
mode) where grass clippings are discharged rearward of
the housing.
[0003] Further, examples of the conventionally-known
lawn mowers include one switchable between the bag-
ging mode and the rear discharge mode. Switching be-
tween the bagging mode and the rear discharge mode
is effected by attaching or detaching a grass clippings
receptacle to or from an exit of a chute extending rear-
ward from the housing. In the bagging mode, grass clip-
pings are collected in the grass clippings receptacle at-
tached to the exit of the chute. In the rear discharge mode,
on the other hand, grass clippings are discharged down-
ward with the grass clippings receptacle detached from
the exit of the chute.
[0004] However, because the grass clippings recepta-
cle is attached or detached each time switching is made
between the bagging mode and the rear discharge mode,
further improvements have to be made for securement
of a storage location for the detached grass clippings
receptacle and enhanced portability (i.e., ability to be
easily carried) of the detached grass clippings recepta-
cle. Thus, it may be conceivable to construct a bottom
plate of the grass clippings receptacle as a pivotable plate
and open the bottom plate by pivoting the bottom plate
downwardly. Examples of such a technique for opening
and closing the bottom plate of the grass clippings re-
ceptacle by vertically pivoting the bottom plate are known
from Japanese Utility Model Application Laid-Open Pub-
lication No. S62-60126 (hereinafter "Patent Literature
1"), Japanese Patent Application Laid-Open Publication
No. H01-222716 (hereinafter "Patent Literature 2") and
Japanese Post-Exam Utility Model Publication No.
H04-24902 (hereinafter "Patent Literature 3").
[0005] The lawn mowers disclosed in Patent Litera-
tures 1 to 3 are constructed so that, in the bagging mode,
grass clippings are collected in the grass clippings re-

ceptacle and then the thus-collected grass clippings are
discharged to a disposal site by the bottom plate being
pivoted downward to open. Further, Patent Literature 3
discloses a lawn mower including a sliding bottom plate
provided on the lower surface of the grass clippings re-
ceptacle. However, with the lawn mowers disclosed in
Patent Literatures 1 to 3, an appropriate arrangement
has to be made to prevent jamming of grass clippings in
movable portions of the bottom plate, and besides a trou-
blesome cleaning operation would be required.
[0006] In view of the foregoing prior art problems, it is
an object of the present invention to provide an improved
technique which can simplify the operation for switching
between the bagging mode and the rear discharge mode
and the lawn mower cleaning operation, and which can
facilitate securement of a storage location for a compo-
nent part detached from the lawn mower as a result of
switching between the modes and achieve an enhanced
portability of the detached component part.
[0007] In order to accomplish the above-mentioned ob-
ject, the present invention provides an improved lawn
mower, which comprises: a cutting blade provided in a
housing; a cut grass receptacle disposed rearward of the
housing; and a chute connecting between the housing
and the cut grass receptacle, grass cut by the cutting
blade being delivered, by cut grass delivering air, to the
cut grass receptacle via the chute, the cut grass recep-
tacle having a bottom plate detachably attachable there-
to, the cut grass receptacle being constructed to allow
the bottom plate detached from the receptacle to be ac-
commodated within the receptacle.
[0008] The bottom plate of the cut grass (grass clip-
pings) receptacle is detachably attached to a lower por-
tion of the cut grass receptacle in the bagging mode and
detached from the lower portion of the cut grass recep-
tacle in the rear discharge mode. Thus, the present in-
vention can simplify the mode switching operation and
the lawn mower cleaning operation as well. Further, be-
cause the bottom plate detached from the lower portion
of the cut grass receptacle can be snugly accommodated
within the cut grass receptacle, it is not necessary for the
human operator to carry the detached bottom plate by
hand or the like, nor is it necessary for the human operator
to secure a separate storage location for the detached
bottom plate.
[0009] Preferably, the bottom plate is a collapsible
member, and the chute includes a support section pro-
vided on an end portion thereof for supporting the cut
grass receptacle. Further, with the cut grass receptacle
supported by the support section, at least a part of the
support section is located within the cut grass receptacle,
and the part of the support section includes a placing
portion for placing thereon the bottom plate folded in a
collapsed position. Thus, the bottom plate detached from
the cut grass receptacle can be collapsed into a smaller
size, and the collapsed bottom plate can be readily snug-
gly accommodated within the cut grass receptacle by be-
ing merely placed on the placing portion.
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[0010] Further, preferably, in a placed-on position of
the bottom plate where the bottom plate is placed on the
placing portion of the support section, the bottom plate
faces an exit of the chute in such a manner that the cut
grass and cut grass delivering air, having entered the cut
grass receptacle through the exit, are directed downward
by the bottom plate. Thus, the cut grass having entered
the cut grass receptacle can be discharged directly down-
ward through the lower portion of the grass clippings re-
ceptacle
[0011] The following will describe embodiments of the
present invention, but it should be appreciated that the
present invention is not limited to the described embod-
iments and various modifications of the invention are pos-
sible without departing from the basic principles. The
scope of the present invention is therefore to be deter-
mined solely by the appended claims.
[0012] Certain preferred embodiments of the present
invention will hereinafter be described in detail, by way
of example only, with reference to the accompanying
drawings, in which:

Fig. 1 is a side view showing a lawn mower according
to an embodiment of the present invention;
Fig. 2 is a sectional view of a grass clippings recep-
tacle shown in Fig. 1;
Fig. 3 is a perspective view of a retaining frame
shown in Fig. 2 and a support section that supports
the retaining frame;
Fig. 4 is a perspective view of a bottom plate of Fig.
3 in a deployed position;
Fig. 5 is a perspective view of the bottom plate of
Fig. 3 in a collapsed position;
Fig. 6 is a sectional view showing the collapsed bot-
tom plate snugly accommodated within the grass
clippings receptacle;
Fig. 7 is a perspective view of the retaining frame,
the support section and the bottom plate placed on
the support section;
Fig. 8 is a view explanatory of behavior of the grass
clippings receptacle when the lawn mower is in a
bagging mode as shown in Fig. 2; and
Fig. 9 is a view explanatory of behavior of the grass
clippings receptacle when the lawn mower is in a
rear discharge mode as shown in Fig. 6.

[0013] In the following description, the terms "front",
"rear", "left", "right", "upward", "downward" etc. are used
to refer to directions as viewed from a human operator
of a lawn mower of the present invention.
[0014] Now, a description will be given about an em-
bodiment of the lawn mower 10 of the present invention.
As shown in Fig. 1, the lawn mower 10 is a working ma-
chine of a type in which the human operator rides on a
seat 11 and drives a grass cutting system while running
the lawn mower 10 by means of a single power source 12.
[0015] The power source 12 is, for example, in the form
of an engine or electric motor and provided on a front

upper section of a machine frame 13 (vehicle body frame
13) of the lawn mower 10. The machine frame 13 has
left and right front wheels 14 provided on left and right
sides of a front section thereof and left and right rear
wheels 15 provided on left and right sides of a rear section
thereof. The left and right front wheels 14 are steered via
a steering wheel 16 provided on a front section of the
machine frame 13, and the left and right rear wheels 15
are driven via the power source 12.
[0016] The lawn mower 10 includes: a housing 21; a
cutting blade 22 and an auxiliary fan 23 provided within
the housing 21; a cut grass receptacle (grass clippings
receptacle) 24; and a chute 25 connecting between the
housing 21 and the grass clippings receptacle 24. Grass
cut by the cutting blade 22 (grass clippings) are delivered
via the chute 25 to the grass clippings receptacle 24 by
grass clippings delivering air (cut grass delivering air) Wt,
so that the grass clippings are collected in the grass clip-
pings receptacle 24.
[0017] The cutting blade 22 and the auxiliary fan 23
are driven by the power source 12. Rotation of the cutting
blade 22 not only cuts grass but also generates a flow of
air swirling within the housing 21, i.e. swirling air flow Wt
(namely, grass clippings delivering air Wt) within the
housing 21. The auxiliary fan 23 is provided, immediately
over the cutting blade 22 within the housing 21, to in-
crease the volume of the grass clippings delivering air Wt.
[0018] Namely, by rotating the cutting blade 22, the
lawn mower 10 can not only cut grass but also generate
grass clippings delivering air Wt, increase the volume of
the grass clippings delivering air Wt by means of the aux-
iliary fan 23 and send grass clippings into the grass clip-
pings receptacle 24 by the grass clippings delivering air
Wt. Further, the lawn mower 10 can proceed with a grass
cutting operation by being caused to move forward.
[0019] As shown in Figs. 1 and 2, the grass clippings
receptacle 24 is provided for collecting (or storing) grass
cut by the cutting blade 22 and connected to an exit 25
at the rear end of the chute 25.
[0020] Further, as shown in Figs. 2 and 3, the grass
clippings receptacle 24 is constructed as a basket-
shaped container having a substantially rectangular
shape as viewed in top plan and a substantially rectan-
gular shape as viewed in side elevation, and the grass
clippings receptacle 24 is open at its top and front sides.
The grass clippings receptacle 24 is detachably attached
at the open front side to a rear end portion of the chute
25 by means of a back plate 26 and a support section
27, and the open top side of the grass clippings recep-
tacle 24 is covered with a detachable lid 28. The grass
clippings receptacle 24 opening at its front and top sides
includes a grass bag 30, a retaining frame 40 and a bot-
tom plate 50.
[0021] The grass bag 30, which is provided for collect-
ing grass clippings, is formed, for example, of a coarse-
woven fabric or mesh. As viewed from above, the grass
clippings receptacle 24 has a substantially U shape open-
ing forward, through which grass delivering air can pass.
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The grass delivering air having delivered grass clippings
from the housing 21 (Fig. 1) to the grass clippings recep-
tacle 24 is promptly discharged to the outside through
side surfaces 31 of the grass bag 30.
[0022] The retaining frame 40 is disposed within the
grass bag 30 for retaining the shape of the grass bag 30,
and it includes a front frame member 41, a bottom frame
member 42, an upper frame member 43 and left and right
side frame members 44.
[0023] The front frame member 41 is in the form of a
pipe disposed in a front portion of the grass bag 30 and
having a substantially U shape as viewed in front eleva-
tion. A connection frame member 45, having a substan-
tially forward-opening U shape as viewed in top plan,
connects between the left and right upper ends of the
front frame member 41. The connection frame member
45 slants rearwardly and upwardly from the left and right
upper ends of the front frame member 41. The connection
frame 45 is joined at its left and right front end portions
to the left and right upper ends of the front frame 41.
[0024] The bottom frame member 42 is in the form of
a flat plate having a substantially rectangular shape as
viewed in top plan and extending rearward from the lower
end of the front frame member 41, and the bottom frame
member 42 has an opening 42a of a substantially rec-
tangular shape 42a formed vertically therethrough.
[0025] The upper frame member 43 is in the form of a
pipe having a substantially U shape as viewed in top plan
and extending rearward from the upper ends of the front
frame 41. The upper frame member 43 is joined at its left
and right front end portions to the left and right upper
ends of the front frame member 41.
[0026] The left and right side frame members 44 are
each in the form of a pipe having a substantially U shape
as viewed in side elevation and connecting together the
front frame member 41, bottom frame member 42 and
upper frame member 43.
[0027] The bottom plate 50, which is for example mold-
ed of resin, is placed on the bottom frame member 42 in
such a manner that the opening 42a of the bottom frame
member 42 is openable and closable as desired. The
bottom plate 50 is a member detachably attachable to
the bottom frame member 42 and collapsible relative to
the bottom frame member 42. As shown in Figs. 4 and
5, the bottom plate 50 is divided in two sections, i.e. front
and rear half sections 51 and 52.
[0028] The front and rear half sections 51 and 52 of
the bottom plate 50 are interconnected by means of hing-
es 53. Thus, the bottom plate 50 is switchable as desired
between an opened or deployed position shown in Fig.
4 and a collapsed position shown in Fig. 5. The deployed
bottom plate 50 can be placed on the opening 42a to
close the opening 42a as shown in Figs. 2 and 3. Note
that the hinges 53 may be formed integrally with the front
and rear half sections 51 and 52 of the bottom plate 50.
[0029] As further shown in Figs. 2 and 3, the back plate
26 is a vertical flat plate attached to a rear end portion of
the chute 25. The open front side of the grass clippings

receptacle 24 is closed with the back plate 26 by being
superposed on the back plate 26 from rearward.
[0030] Further, the support section 27, which is provid-
ed for supporting the grass clippings receptacle 24, is
attached to the back plate 26. Namely, the support sec-
tion 27 is attached to the chute 25 via the back plate 26.
More specifically, the support section 27 includes left and
right receptacle supporting portions 61, a locking pivot
arm 62 and left and right lock portions 63.
[0031] Each of the left and right receptacle supporting
portions 61 has a substantially L shape as viewed in side
elevation and is fixed at its lower end portion to a lower
portion of the back plate 26. Further, the left and right
receptacle supporting portions 61 each have a support
recess 61a formed at its upper end and having a sub-
stantially U shape as viewed in side elevation for engag-
ing therein one of opposite end portions of the connection
frame member 45.
[0032] The locking pivot arm 62, which has a substan-
tially U shape as viewed in top plan, is vertically pivotably
connected at its left and right lower end portions to a
lower portion of the back plate 26. More specifically, the
locking pivot arm 62 includes: left and right horizontal
arm sections 64 extending rearward from the lower por-
tion of the back plate 26; left and right vertical arm sec-
tions 65 extending upward from the rear ends of the left
and right horizontal arm sections 64; and a horizontal
cross bar 66 connecting between upper end portions of
the left and right vertical arm sections 65. The left and
right horizontal arm sections 64 are vertically pivotably
connected at their front lower ends to the lower portion
of the back plate 26. The cross bar 66 is located near the
upper ends of the left and right receptacle supporting
portions 61.
[0033] Further, the left and right lock portions 63 are
connected to opposite end portions of the cross bar 66
in such a manner that they are pivotable relative to the
cross bar 66 in a front-rear direction of the lawn mower
10, and the left and right lock portions 63 are engageable
with the connection frame member 45 engaged in the left
and right support recesses 61a.
[0034] The grass clippings receptacle 24 is attached
to the rear end portion of the chute 25 in the following
manner. First, the opposite end portions of the connec-
tion frame member 45 of the grass clippings receptacle
24 are engaged in the left and right support recesses
61a. Then, the locking pivot arm 62 is pivoted upward so
that the left and right lock portions 63 are brought into
engagement with connection frame member 45. As a
consequence, the connection frame member 45 is sup-
ported and locked by the support section 27 of the chute
25. After that, the lid 28 is put on the grass clippings
receptacle 24 to close the top side of the grass clippings
receptacle 24. In this manner, the operation for attaching
the grass clippings receptacle 24 to the chute 25 is com-
pleted.
[0035] The grass clippings receptacle 24 is detached
from the rear end portion of the chute 25 in the following
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manner. First, the lid 28 is detached from the connection
frame member 45. Then, the left and right lock portions
63 are disengaged from the connection frame 45. Finally,
the connection frame member 45 is disengaged from the
left and right support recesses 61a. In this manner, the
operation for detaching the grass clippings receptacle 24
from the chute 25 is completed.
[0036] Each of the left and right receptacle supporting
portions 61 disposed within the grass clippings recepta-
cle 24 has a placing portion 67. Namely, with the grass
clippings receptacle 24 supported by the support section
27, at least parts of the support section 27, e.g. the left
and right receptacle supporting portions 61 having the
respective placing portions 67 are located within the
grass clippings receptacle 24.
[0037] More specifically, the left and right receptacle
supporting portions 61, each having a substantially L
shape as viewed in side elevation, have the placing por-
tions 67 on their respective intermediate corner regions.
The placing portions 67 of the left and right receptacle
supporting portions 61 (i.e., left and right placing portions
67) are provided for placing thereon the bottom plate 50
folded in the collapsed position, and each of the placing
portions 67 may be, for example, in the form of a vertical
plate. For that purpose, the placing portions 67 each have
a receiving recess 67a that opens forwardly and upwardly
for receiving one end portion of the collapsed bottom
plate 50.
[0038] As shown in Figs. 6 and 7, the collapsed bottom
plate 50 is placed on the left and right placing portions
67 with the lower end thereof engaged in the receiving
recesses 67a of the placing portions 67 and with the up-
per end thereof propped against the rear surface of the
back plate 26. Thus, the bottom plate 50 detached from
the bottom frame member 42 can be snuggly accommo-
dated within the grass clippings receptacle 24. Namely,
the bottom plate 50 detached from the bottom frame
member 42 can be collapsed into a smaller size, and the
thus-collapsed bottom plate 50 can be readily snuggly
accommodated within the grass clippings receptacle 24
by being merely placed on the left and right placing por-
tions 67.
[0039] A placed-on position of the bottom plate 50,
where the bottom plate 50 is placed on the placing por-
tions 67 as above, is a position where the bottom plate
50 faces the exit 25a of the chute 25 in such a manner
that grass clippings (cut grass) and grass clippings de-
livering air Wt, having entered the grass bag 30 through
the exit 25a, can be directed downward by the bottom
plate 50. Thus, the grass clippings having entered the
grass bag 30 can be discharged directly downward
though the opening 42a of the grass clippings receptacle
24.
[0040] The following describe behavior of the instant
embodiment of the lawn mower 10 constructed in the
above-described manner. In the bagging mode, the bot-
tom plate 50 is mounted on, or attached to, a lower portion
of the grass clippings receptacle 24 as shown in Fig. 8.

Namely, the bottom plate 50 is placed on the bottom
frame member 42 to close the opening 42a. Thus, the
grass clippings are delivered by the grass clippings de-
livering air Wt from the chute 25 into the grass clippings
receptacle 24. The grass clippings delivering air Wt hav-
ing delivered the grass clippings into the grass clippings
receptacle 24 is discharged through the side surfaces 31
of the grass bag 30, while the grass clippings are collect-
ed in the grass clippings receptacle 24.
[0041] In the rear discharge mode, on the other hand,
the bottom plate 50 is detached from the lower portion
of the grass clippings receptacle 24 and folded into the
collapsed position as shown in Fig. 9, and the thus-col-
lapsed bottom plate 50 is engaged by the placing portions
67 (see Fig. 6) located within the grass clippings recep-
tacle 24. Thus, the opening 42a of the bottom frame mem-
ber 42 is opened. The bottom plate 50 engaged by the
placing portions 67 faces the exit 25a of the chute 25,
slanting rearwardly and downwardly relative to the exit
25a. Grass clippings are delivered by the grass clippings
delivering air Wt from the chute 25 into the grass bag 30
and directed downward by the bottom plate 50. The grass
clippings and the grass clippings delivering air Wt are
discharged directly downward through the opening 42a.
[0042] The forgoing description can be summarized as
follows. The detachably attachable bottom plate 50 of
the grass clippings receptacle 24 is attached to the lower
portion of the grass clippings receptacle 24 in the bagging
mode and detached from the lower portion of the grass
clippings receptacle 24 in the rear discharge mode. Thus,
the instant embodiment can simplify the mode switching
operation and the lawn mower cleaning operation as well.
Further, because the bottom plate 50 detached from the
lower portion of the grass clippings receptacle 24 can be
snugly accommodated within the grass clippings recep-
tacle 24, it is not necessary for the human operator to
carry the detached bottom plate 50 by hand or the like,
nor is it necessary for the human operator to secure a
separate storage location for the detached bottom plate
50.
[0043] It should be appreciated that the lawn mower
10 of the present invention is not limited to a riding lawn
mower and may be a walk-behind type lawn mower.
[0044] The basic principles of the present invention are
well suited particularly for application to riding lawn mow-
ers and walk-behind type lawn mowers.
[0045] A lawn mower (10) includes: a cutting blade (22)
provided in a housing (21); a cut grass receptacle (24)
provided rearward of the housing (21); and a chute (25)
connecting between the housing (21) and the cut grass
receptacle (24), grass cut by the cutting blade (22) being
delivered, by cut grass delivering air, to the cut grass
receptacle (24) via the chute (25). The cut grass recep-
tacle (24) has a bottom plate (50) detachably attachable
thereto, and the cut grass receptacle (24) is constructed
to allow the bottom plate (50) detached from the recep-
tacle to be accommodated within the receptacle (24).
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Claims

1. A lawn mower (10) comprising:

a cutting blade (22) provided in a housing (21);
a cut grass receptacle (24) disposed rearward
of the housing (21), and
a chute (25) connecting between the housing
(21) and the cut grass receptacle (24), grass cut
by the cutting blade (22) being delivered, by cut
grass delivering air (Wt), to the cut grass recep-
tacle (24) via the chute (25),
the cut grass receptacle (24) having a bottom
plate (50) detachably attached thereto, the cut
grass receptacle (24) being constructed to allow
the bottom plate (50) detached from the recep-
tacle (24) to be accommodated within the recep-
tacle (24).

2. The lawn mower according to claim 1, wherein the
bottom plate (50) is a collapsible member, and the
chute (25) includes a support section (27) provided
on an end portion thereof for supporting the cut grass
receptacle (24), and
wherein, with the cut grass receptacle (24) supported
by the support section (27), at least a part (61) of the
support section (27) is located within the cut grass
receptacle (24), and the part of the support section
includes a placing portion (67) for placing thereon
the bottom plate (50) folded in a collapsed position.

3. The lawn mower according to claim 2, wherein, in a
placed-on position of the bottom plate (50) where
the bottom plate (50) is placed on the placing portion
(67) of the support section (27), the bottom plate (50)
faces an exit (25a) of the chute (25) in such a manner
that the cut grass and cut grass delivering air, having
entered the cut grass receptacle (24) through the
exit (25a), are directed downward by the bottom plate
(50).
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