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Description
Title of Invention: BACKPACK CARRIER FOR WORKING

MACHINE AND BACKPACK-TYPE WORKING MACHINE
Technical Field

[0001]  The present invention relates to a working machine, and particularly relates to a
backpack-type working machine whose driving source and power source are carried on

the back of a worker who uses the working machine.

Background Art

[0002]  There is a backpack-type working machine whose engine or electric motor serving as
a driving source or secondary battery serving as a power source of the driving source is
carried on the back of a worker. For example, in a backpack-type bush cutter, which is
one type of the backpack-type working machine, an engine serving as a driving source
and a tank holding fuel to be supplied to the engine are mounted on a backpack carrier
carried on the back of a worker.

[0003]  Also, in a backpack-type sprayer, which is another type of the backpack-type
working machine, an engine serving as a driving source and a blower driven by the

engine are mounted on a backpack carrier carried on the back of a worker.
Citation List
Patent Literature

[0004] PTL 1: Japanese Patent Application Laid-Open Publication No. 2012-115776
Summary of Invention

Technical Problem

[0005]  With regard to the backpack-type working machine mentioned above, various ideas
for improving the comfortability and convenience of a worker have been proposed. For
example, PTL 1 discloses a technique of removing moisture between a backpack
carrier (backpack member) and the back of a worker and thereby eliminating the stuffy
feeling of the back of the worker.

[0006]  However, to eliminate the stuffy feeling of the back of the worker only is not
sufficient for improving the comfortability and convenience of the worker, and a
further improvement in the comfortability and convenience has been demanded.

[0007]  An object of the present invention is to further improve the comfortability and con-

venience of a worker who uses a backpack-type working machine.
Solution to Problem

[0008] A backpack carrier for a working machine includes a back face part extended in an

up and down direction, a mounting base on which a driving source or a power source
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[0009]

[0010]

[0011]

of the working machine is to be mounted, and a backrest member disposed on an outer
surface of the back face part and in contact with a back of a worker. The backrest
member has an elastically deformable frame whose at least two points in upper and
lower parts are supported and which is curved so as to be separated from the outer
surface of the back face part, and an upholstery material applied to the frame and
facing the outer surface of the back face part with a gap interposed therebetween. The
frame is regulated so that a distance between an upper support point and a lower
support point is not extended when the frame is pressed toward the outer surface of the

back face part.
A backpack-type working machine includes the backpack carrier for a working

machine, and a driving source or a power source is mounted on the backpack carrier

for a working machine.
Advantageous Effects of Invention

According to the present invention, it is possible to further improve the com-
fortability and convenience of a worker who uses a backpack-type working machine.
Brief Description of Drawings
[fig. 1]FIG. 1 is a side view showing an example of a backpack-type bush cutter to
which the present invention is applied.

[fig.2]FIG. 2 is a side view showing an example of a state of use of the backpack-type
bush cutter.

[fig.3]FIG. 3 is a front side perspective view of a backpack carrier.

[fig.4]FIG. 4 is a rear side perspective view of the backpack carrier.

[fig.5]FIG. 5 is a side view of the backpack carrier.

[fig.6]FIG. 6 is a rear side perspective view of the backpack carrier from which a
backrest member is removed.

[fig.7]FIG. 7 is an exploded perspective view of the backpack carrier.

[fig.8]FIG. 8 is a front view of the backpack carrier.

[fig.9]FIG. 9 is a sectional view taken along a B-B line shown in FIG. 8.

[fig. 10]FIG. 10 is a sectional view taken along a C-C line shown in FIG. 8.

[fig.11
[fig.12
[fig.13
[fig.14
[fig.15
[fig.16
[fig.17]FIG. 17 is an explanatory diagram showing a process of attaching the backrest

FIG. 11 is a sectional view taken along a D-D line shown in FIG. 8.
FIG. 12 is an enlarged perspective view of a tank.

FIG. 13 is another enlarged perspective view of the tank.

FIG. 14 is a front view of the backrest member.

FIG. 15 is a side view of the backrest member.

— e e e e

FIG. 16 is a top view of the backrest member.

member.
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[0012]

[0013]

[0014]

[fig. 18]FIG. 18 is a rear view of the backpack carrier.

[fig. 19]FIG. 19 is a side view showing another example of a state of use of the
backpack-type bush cutter.

[fig.20]FIG. 20 is a schematic perspective view showing one modification example of
the backrest member.

[fig.21A]FIG. 21A is a front view of the backrest member shown in FIG. 20.
[fig.21B]FIG. 21B is a top view of the backrest member shown in FIG. 20.
[fig.21C]JFIG. 21C is a side view of the backrest member shown in FIG. 20.
[fig.22A]FIG. 22A is a front view schematically showing another modification

|
|

example of the backrest member.

[fig.22B]FIG. 22B is a top view schematically showing another modification example
of the backrest member.

[fig.22C]FIG. 22C is a side view schematically showing another modification example
of the backrest member.

[fig.23]FIG. 23 is a front view schematically showing still another modification
example of the backrest member.

Description of Embodiments

Hereinafter, an embodiment of the present invention will be described in detail with
reference to the drawings. A backpack-type bush cutter 1 shown in FIG. 1 includes an
engine 2 serving as a driving source, a rotating blade 7 (FIG. 2) driven by the engine 2,
and a backpack carrier for a working machine (hereinafter, referred to as "backpack
carrier 3") on which the engine 2 is mounted. The backpack carrier 3 is fitted with a
tank 4, a backrest member 5A, and shoulder belts 6.

The engine 2 shown in FIG. 1 is a small 2-cycle engine. Power output from the
engine 2 is transmitted through a driving force transmission mechanism to the rotating
blade 7 shown in FIG. 2. As shown in FIG. 2, one end of a flexible shaft 8 is connected
to an output shaft of the engine 2. The other end of the flexible shaft 8 is connected to a
drive shaft (not shown) inserted in an operating lever 9. Furthermore, the drive shaft is
connected to a gear in a gear case disposed on a front end of the operating lever 9. A
driving force output from the engine 2 is transmitted through the driving force
transmission mechanism composed of the flexible shaft 8, the drive shaft and gears to
the rotating blade 7, and the rotating blade 7 is driven to rotate.

The backpack-type bush cutter 1 is carried on the back of a worker who uses the
backpack-type bush cutter 1 in a manner as shown in FIG. 2. More specifically, the
worker slings two shoulder belts 6 (only one of them is shown in FIG. 2) attached to
the backpack carrier 3 over the left and right shoulders, and thereby carries the

backpack carrier 3 on the back. The worker carrying the backpack carrier 3 on the back
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[0015]

[0016]

[0017]

[0018]

grasps a grip 9a provided on the operating lever 9 with the right or left hand. The
worker grasping the grip 9a mows grass and lawn by the rotating blade 7 attached to
the front end of the operating lever 9, while moving the operating lever 9 left and right.
In the following descriptions, words of up and down, front and rear, and left and right
will be used as the words expressing the directions defined based on the worker
carrying the backpack-type bush cutter 1 on the back as indicated in FIG. 2. Though
not shown, a throttle lever for controlling the number of revolutions of the engine 2 is
disposed near the grip 9a.

As shown in FIG. 3, the backpack carrier 3 has a mounting base 10 on which the
engine 2 (FIG. 1) is mounted, a back face part 20 standing upright from the mounting
base 10, and a handle 30 extending from the back face part 20 in approximately the
same direction as the mounting base 10 in relation to the back unit 20. These mounting
base 10, back face part 20 and handle 30 are integrally molded into a continuous single
piece by a blow molding method, and are formed to have a continuous, almost arched
structure when seen in a side view as shown in FIG. 5. In other words, the mounting
base 10, the back face part 20, and the handle 30 are distinguished from each other
merely for convenience of description, and no specific boundary is defined between
them.

As shown in FIGs. 3 and 4, an approximately rectangular opening 11 is formed at the
center of the mounting base 10, and three pedestals 12 are formed around the opening
11. As shown in FIG. 1, the engine 2 is mounted on the mounting base 10 via a metal
mount 13 striding across the opening 11 (FIGs. 3 and 4). The mount 13 includes a
support shaft 13a supported by a bearing (not shown) and three legs 13b (only one of
them is shown in FIG. 1) extending from the bearing toward the pedestals 12 (FIGs. 3
and 4), respectively. An end of each of the legs 13b is fastened with a bolt to each
pedestal 12 via a rubber bush 14. The bottom of the engine 2 is supported by the
support shaft 13a of the mount 13 and the engine 2 can be rotated on the mounting
base 10.

As shown in FIGs. 3 and 6, the back face part 20 has an inner surface 20a continuous
with the engine mounting surface of the mounting base 10 and an outer surface 20b
opposite to the inner surface 20a. As shown in FIG. 2, when the worker carries the
backpack carrier 3 on the back, the outer surface 20b of the back face part 20 faces the
back of the worker.

As shown in FIGs. 3 and 6, an approximately triangular opening 21 penetrating
through the back face part 20 between the inner and outer surfaces thereof is formed,
and two screw-fastening parts 22 are formed above and below the opening 21, re-
spectively. In FIGs. 3 and 6, however, only two screw-fastening parts 22 formed in a

lower part of the back face part 20 are shown. The screw-fastening parts 22 are used to
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[0019]

[0020]

[0021]

[0022]

fix the backrest member 5A shown in FIG. 3 and others. A structure and a method for
fixing the backrest member 5A using the screw-fastening parts 22 will be described in
detail later.

The screw-fastening parts 22 will be described specifically. As shown in FIGs. 7, 10,
and 11, four inner recesses 23 recessed toward the outer surface are formed in the inner
surface 20a of the back face part 20. Meanwhile, as shown in FIGs. 10 and 11, four
outer recesses 24 recessed toward the inner surface are formed in the outer surface 20b
of the back face part 20. The inner recesses 23 and the outer recesses 24 corresponding
to each other are disposed back to back to form respective pairs, and the bottoms of the
inner recesses 23 and the outer recesses 24 forming the respective pairs communicate
with each other through communication holes. As shown in FIGs. 7, 10, and 11, a boss
member 25 having a screw hole is housed in each of the inner recesses 23. The screw
hole of the boss member 25 penetrates through the boss member 25 and one end of the
screw hole communicates with the communication hole. In other words, one end of the
screw hole of the boss member 25 communicates with the bottom of the outer recess
24. The inner recesses 23, outer recesses 24, boss members 25, and communication
holes described above constitute the respective screw-fastening parts 22. As shown
most clearly in FIG. 7, an approximately rectangular flange is formed integrally on the
outer peripheral surface of each boss member 25 so as to prevent the rotation of the
boss member 25 in the inner recess 23.

As shown in FIGs. 4 and 6, the handle 30 has a pair of arms 31 extending from the
back face part 20 in approximately the same direction as the mounting base 10 and a
grip 32 extending in a direction intersecting with the arms 31 to connect the front ends
of the two arms 31 to each other. The worker can carry the backpack carrier 3 while
holding the grip 32 when necessary.

As shown in FIGs. 3 and 5, the tank 4 holding fuel to be supplied to the engine 2
(FIG. 1) is disposed under the handle 30. The tank 4 extends integrally with the handle
30 in approximately the same direction as the handle 30 and a gap between the
backpack carrier 3 (mainly the handle 30) and the tank 4 is kept almost constant. Since
the tank 4 extending integrally with the handle 30 is disposed under the handle 30
extending in approximately the same direction as the mounting base 10, the engine 2 is
placed between the mounting base 10 and the tank 4 as shown in FIG. 1. In other
words, the handle 30 and the tank 4 overhang the engine 2 mounted on the mounting
base 10 like eaves.

As shown in FIGs. 12 and 13, the tank 4 has a bulged part 42 which is fitted into a
recess 41 (FIGs. 7, 10, and 11) formed on the backpack carrier 3. Also, the tank 4 has
two cavities 44 which receive two ribs 43 (FIGs. 7 and 10) that are projections formed

on the backpack carrier 3. More specifically, as shown in FIGs. 10 and 11, recesses
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[0023]

[0024]

[0025]

[0026]

and projections on the inner surface of the backpack carrier and recesses and pro-
jections on the outer surface of the tank are fitted together, so that the gap between the
backpack carrier 3 and the tank 4 is kept almost constant.

As shown in FIG. 10, the tank 4 is fixed with screws 46 serving as first fixtures to the
backpack carrier 3 (handle 30). Specifically, as shown in FIG. 7, the screws 46, which
penetrate through the holes formed in the ceilings 44a of the cavities 44 (FIG, 12) and
the holes formed in the ceilings 43a of ribs 43 under the ceilings 44a, are connected to
boss members 45 disposed inside the ribs 43. The boss members 45 have the same
shape and structure as those of the boss members 25 shown in FIG. 7.

A tongue part 47 extends from the bottom of the tank 4 and the tongue part 47 is
fixed to the backpack carrier 3 (back face part 20). Specifically, as shown in FIG. 9, a
nut 49 is connected to a shank of a bolt 48 serving as a second fixture that penetrates
through the back face part 20 and the tongue part 47 to project from the tongue part 47.

As shown in FIG. 7, the tank 4 is fixed to the backpack carrier 3 in different two di-
rections. More specifically, the tank 4 is fixed to the backpack carrier 3 with the screws
46 penetrating through the backpack carrier 3 in the up-and-down direction and is
fixed to the backpack carrier 3 with the bolt 48 penetrating through the backpack
carrier 3 in the front-to-rear direction. Fixing the tank 4 to the backpack carrier 3 in
different two directions in this manner may raise a concern that a stress caused by the
vibration of the engine 2 (FIG. 1) and others is concentrated on one of the two fixed
spots. Therefore, as shown in FIGs. 7 and 9, a rubber bush 50 serving as a vibration ab-
sorption member is provided around the shank of the bolt 48. In other words, the
tongue part 47 of the tank 4 and the back face part 20 of the backpack carrier 3 are
fixed together via the rubber bush 50.

The shape of the tank 4 is designed so that a space large enough to allow the worker
to put his or her hand therein is formed between the grip 32 and the tank 4 while sup-
pressing the increase of the height (H) of the backpack carrier 3 of FIG. 9. Specifically,
as shown in FIGs. 12 and 13, a pair of rising parts 52 extending toward the arms 31
(FIGs. 3 and 4) of the handle 30 are formed on both outer sides of the top face S1a of
the tank 4. As a result, as shown in FIGs. 3 and 4 and others, the handle 30 and the
tank 4 make up an integral structure having a smooth and continuous appearance. Also,
a clearance part lower than the rising parts 52 is formed above the top face 51a of the
tank 4 between the left and right rising parts 52. More specifically, a space large
enough to allow the worker to put his or her hand therein is formed between the grip
32 and the tank 4, and at the same time, the working machine as a whole is downsized
and the convenience in carrying the working machine and the like is enhanced. As
shown in FIGs. 12 and 13, a cylinder 53 forming a fuel supply port extends from one
of the rising parts 52 of the tank 4, and a screw-type fuel cap 54 is attached to the front
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end of the cylinder 53.
[0027] As shown in FIGs. 9 to 11, a lower face 51b of the tank 4 is curved so that the central

[0028]

[0029]

[0030]

part of the lower face 51b in its width direction (left-right direction) becomes the
farthest from the engine 2 (FIG. 1). In other words, the lower face 51b of the tank 4 is
curved to sink toward the interior of the tank 4. As a result, since the tank 4 can be
disposed so as to avoid the engine 2, the height (H) of the backpack carrier 3 can be
further reduced. In addition, since a space between the engine 2 (FIG. 1) and the tank
lower face 51b is expanded, heat dissipation performance can be improved. As shown
in FIG. 12, a fuel nozzle 55 extends from the tank lower face 51b. This fuel nozzle 55
is connected to the engine 2 (FIG. 1) via a fuel pipe (not shown), so that the fuel is
supplied from the tank 4 to the engine 2. Therefore, as shown in FIG. 6, a groove 56
for placing the fuel pipe therein is formed on the outer surface 20b of the back face
part 20. One end of the fuel pipe placed in the groove 56 is connected to a carburetor
of the engine 2 (FIG. 1) via the opening 21.

As shown in FIG. 2 and others, the tank 4 extends obliquely upward from the back
face part 20. In other words, as shown in FIGs. 9 to 11, the tank lower face 51b is
inclined so as to be gradually increased in height as the distance from the back face
part 20 is increased. Since the fuel nozzle 55 shown in FIG. 12 is provided at the
lowermost point of the tank lower face 51b or near the lowermost point, the fuel in the
tank 4 is collected at the fuel nozzle 55 because of the inclination of the tank lower
face 51b. Therefore, even when the fuel in the tank 4 decreases or the upper part of the
backpack carrier 3 shown in FIG. 2 falls backward, fuel supply to the engine 2 is not
interrupted.

Next, the backrest member SA shown FIGs. 1 and 3 and others will be described in
detail. As shown in FIGs. 14 to 16, the backrest member 5A has an elastically de-
formable frame 60A made of spring steel and an upholstery material 61 applied to the
frame 60A.

As shown in FIG. 14, the frame 60A is formed into an annular shape from a single
piece of spring steel. Also, as shown in FIGs. 15 and 16, the frame 60A has a com-
plicated shape curved three-dimensionally in accordance with the shape of the back of
a person, and by and large, the frame 60A is curved so as to be separated from the
outer surface 20b of the back face part 20 (see FIGs. 10 and 11). The upholstery
material 61 applied to the frame 60A is a mesh sheet having breathability and
stretchability. When the worker carries the backpack carrier 3 on the back in the
manner as shown in FIG. 2, the upholstery material 61 contracts and expands in ac-
cordance with the shape of the back of the worker, and comes in close contact with the
back. In other words, the upholstery material 61 forms a backrest face in contact with

the back of the worker. Since the frame 60A is curved in the manner as described
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[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

above, the upholstery material 61 applied to the frame 60A faces the outer surface 20b
of the back face part 20 with a gap interposed therebetween as shown in FIGs. 10 and
11. In other words, a space 62 is present between the outer surface 20b of the back face
part 20 and the upholstery material 61. This space 62 is maintained even in the state
where the worker carries the backpack carrier 3 on the back (see FIG. 2).

As described above, the frame 60A is curved in accordance with the shape of the
back of a person and the upholstery material 61 can contract and expand in accordance
with the shape of the back of a person. Therefore, as shown in FIG. 2, the backrest
member SA fits to the back of the worker who carries the backpack carrier 3 on the
back, and this gives the worker a comfortable wear feeling.

As shown in FIG. 14, the frame 60A of the backrest member 5A has a lower side 63
and an upper side 64 opposed to each other and lateral sides 65a and 65b connecting
both ends of the lower side 63 to both ends of the upper side 64. Although having said
that, since the frame 60A is formed by bending a single piece of spring steel, the lower
side 63, the upper side 64, and the lateral sides 65a and 65b are continuous with each
other.

As shown in FIG. 17, the lower side 63 of the frame 60A is fitted with a pair of
fixing brackets 66a and 66b which are bent to hold the lower side 63. The fixing
brackets 66a and 66b have holes through which screws 67 are inserted, respectively,
and the screws 67 inserted through these holes are connected to the two screw-
fastening parts 22 formed in the lower part of the back face part of the backpack carrier
3, respectively (FIGs. 6 and 10). In other words, at least one point in the lower part of
the frame 60A is fixed to the outer surface 20b of the back face part 20.

The upper side 64 of the frame 60A is supported by a support member 70 shown in
FIGs. 1 and 4 and others. As shown in FIGs. 7 and 17, the support member 70 is fixed
with screws 71 to the two screw-fastening parts 22 formed in the upper part of the back
face part (FIG. 11). As shown in FIG. 10, the upper side 64 of the frame 60A is
inserted between the outer surface 20b of the back face part 20 and the support
member 70 so as to abut on the support member 70. In other words, at least one point
in the upper part of the frame 60A is made to abut on the support member 70.

As shown in FIG. 14, a band member 68 is sewed onto the upholstery material 61.
The band member 68 is disposed so as to bridge over the upholstery material 61, and
both ends thereof are fixed to the lateral sides 65a and 65b of the frame 60A, re-
spectively. The band member 68 reinforces the upholstery material 61, and forms the
backrest face together with the upholstery material 61.

The backrest member SA having the structure described above is attached to the back
face part 20 of the backpack carrier 3, for example, in the following manner. First, as
shown in FIG. 17B, the fixing brackets 66a and 66b attached to the lower side 63 of
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[0037]

[0038]

the frame 60A (only the fixing bracket 66b is shown in FIG. 17B) are fixed with the
screws 67 to the back face part 20. Then, the backrest member SA is rotated around the
lower side 63 of the frame 60A so that the upper side 64 of the frame 60A is made to
abut on the back face part 20 as shown in FIG. 17C. Subsequently, the support member
70 is fitted on the upper side 64 of the frame 60A, and the support member 70 fitted on
the upper side 64 is then fixed with the screws 71 to the back face part 20. In other
words, the upper side 64 of the frame 60A is held between the outer surface 20b of the
back face part 20 and the support member 70.

When the worker carries the backpack carrier 3 on the back as shown in FIG. 2, the
backrest face formed of the upholstery material 61 and the band member 68 shown in
FIG. 14 and others comes in contact with the back of the worker. As a result, a load
caused from the weights of the backpack carrier 3 and the engine 2 mounted on the
backpack carrier 3 is applied to the backrest member SA. The applied load presses the
backrest member SA (frame 60A) toward the back face part 20 of the backpack carrier
3. However, at least one point of each of the upper part and the lower part of the frame
60A is supported. Specifically, as shown in FIG. 10, the lower side 63 of the frame
60A is fastened with the screws to the outer surface 20b of the back face part 20, and
the upper side 64 of the same is made to abut on the support member 70. Therefore,
when a force that presses the frame 60A toward the outer surface 20b of the back face
part 20 acts on the frame 60A, the lateral sides 65a and 65b shown in FIG. 14 may
deform elastically so as to move away from each other leftward and rightward, but the
lower side 63 and the upper side 64 are not deformed elastically to move away from
each other upward and downward. In other words, the frame 60A is regulated so that
the distance between the upper support point and the lower support point is not
extended. For this reason, the backrest member 5A shown in FIG. 2 is not deformed
heavily, and the space 62 between the upholstery material 61 and band member 68
(FIG. 14) and the outer surface 20b of the back face part 20 is maintained. Con-
sequently, in combination with the fact that the upholstery material 61 forming the
backrest face is a mesh sheet having breathability, the stuffy feeling on the back of the
worker is eliminated. In addition, since a part of the load is supported by the elastic re-
silience of the backrest member 5A (frame 60A), the load applied to the worker is
reduced. Of course, the upholstery material 61 is not limited to a mesh sheet, and may
be, for example, fabrics, knits, or vinyl sheet with multiple holes.

As shown in FIG. 18, one ends of the respective shoulder belts 6 are fixed to the
handle 30 of the backpack carrier 3, and the other ends of the same are fixed to the
back face part 20. Specifically, the one ends of the shoulder belts 6 are wrapped around
the grip 32 of the handle 30, and the other ends of the same are coupled via locking
rings 73 to fixing parts 72 formed on the lower parts of the side faces of the back face
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[0039]

[0040]

[0041]

[0042]

[0043]

part 20, respectively.

As shown in FIG. 6, the head of the bolt 48 fixing the tank 4 is buried in a recess
formed in the outer surface 20b of the back face part 20. As mentioned above, the fuel
pipe (not shown) connecting the tank 4 to the engine 2 (FIG. 1) is placed in the groove
56 formed on the outer surface 20b of the back face part 20. In other words, the outer
surface 20b of the back face part 20 has no projection and most part of the outer
surface 20b is flat. As aresult, even when the worker carries the backpack carrier 3 on
the back without attaching the backrest member 5A (FIG. 2) as shown in FIG. 19, the
worker does not feel a pain or discomfort on the back.

The present invention is not limited to the foregoing embodiment and various modi-
fications and alterations can be made within the scope of the present invention. For
example, the engine as a driving source can be mounted on an inner side of the back
face part. As described above, there is no specific boundary between the mounting
base, the back face part and the handle. Therefore, the mounting base is a part of the
backpack carrier on which a driving source or a power source is to be mounted. Also,
the backrest member in the above-described embodiment may be modified into various
forms. Some modification examples of the backrest member will be described below
with reference to the drawings. In the following description, the same components as
those described above are denoted by the same reference symbols throughout the
drawings, and the repetitive description thereof will be omitted.

First Modification Example

A frame 60B constituting a backrest member 5B shown in FIG. 20 has a right frame
member 81 and a left frame member 82 independent of each other and a sheet-like
coupling member 83 to which the frame members 81 and 82 are fixed.

The right frame member 81 and the left frame member 82 are formed into a strip
shape from spring steel. The right frame member 81 is curved so as to be separated
from the outer surface 20b of the back face part 20 (FIG. 21C) of the backpack carrier,
and an upper end 81a of the right frame member 81 is fixed to the upper right corner of
the coupling member 83 and a lower end 81b thereof is fixed to the lower right corner
of the coupling member §3. Also, the left frame member 82 is curved in the same
manner as the right frame member 81, and an upper end 82a of the left frame member
82 is fixed to the upper left corner of the coupling member 83 and a lower end 82b
thereof is fixed to the lower left corner of the coupling member 83. In other words, the
upper ends of the frames 81 and 82 and the lower ends of the same are coupled to each
other via the coupling member §3. Thus, two points in the upper part and two points in
the lower part of the frame 60B composed of the two frame members 81 and 82 are re-
spectively supported.

As shown in FIGs. 21A and 21B, the right frame member 81 and the left frame
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member 82 are arranged in parallel with each other. Therefore, the distance (D1)
between the two support points (upper ends 81a and 82a) in the upper part of the frame
60B is equal to the distance (D2) between the two support points (lower ends §1b and
82b) in the lower part of the frame 60B. Furthermore, the maximum width (W) of the
frame 60B is substantially equal to each of the distances (D1, D2).

As shown in FIG. 21C, when the worker carries the backpack carrier (not shown)
with the backrest member 5B attached thereto on the back, a load caused from the
weights of the backpack carrier and the engine (not shown) mounted on the backpack
carrier is applied to the backrest member 5B. The load presses the backrest member 5B
(frame 60B) toward the outer surface 20b of the back face part 20.

As shown in FIG. 20, however, the upper end 81a and the lower end 81b of the right
frame member 81 constituting the frame 60B are coupled to each other via the
coupling member 83. Also, the upper end 82a and the lower end 82b of the left frame
member 82 are also coupled to each other via the coupling member 83. Hence, the two
points in the upper part of the frame 60B and the two points in the lower part of the
same are respectively supported. Therefore, the distances between the upper support
points and the lower support points of the frame 60B are not extended even when a
force that presses the frame 60B toward the outer surface 20b of the back face part 20
(FIG. 21C) acts on the frame 60B. In other words, the frame 60B is regulated so that
the distances between the upper support points and the lower support points of the
frame 60B are not extended.

Second Modification Example

A frame 60C constituting a backrest member 5C shown in FIG. 22 has the right
frame member 81 and the left frame member 82 independent of each other and the
sheet-like coupling member 83 to which the frame members 81 and 82 are fixed. In
this respect, the frame 60C is identical with the frame 60B shown in FIG. 20.

However, the left and right frame members 81 and 82 constituting the frame 60C
shown in FIG. 22 are curved so that respective longitudinal central parts of the frame
members 81 and 82 project outward. Therefore, the distance (D1) between the two
support points (upper ends 81a and 82a) in the upper part of the frame 60C is equal to
the distance (D2) between the two support points (lower ends 81b and 82b) in the
lower part of the frame 60C, but the maximum width (W) of the frame 60C is larger
than each of the distances (D1, D2).

The two points in the upper part of the frame 60C shown in FIG. 22 and the two
points in the lower part of the same are respectively supported. Therefore, the distances
between the upper support points and the lower support points of the frame 60C are not
extended even when a force that presses the frame 60C toward the outer surface 20b of
the back face part 20 (FIG. 22C) acts on the frame 60C. In other words, the frame 60C
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is regulated so that the distances between the upper support points and the lower
support points of the frame 60C are not extended. In the frame 60C shown in FIG. 22,
however, since the frame members 81 and 82 elastically deform so as to move away
from each other leftward and rightward when the force that presses the frame 60C
toward the outer surface 20b of the back face part 20 acts on the frame 60C, the
pressing force is properly released and the load applied to the worker is further
reduced.

Third Modification Example

A frame 60D constituting a backrest member 5D shown in FIG. 23 is formed into an
annular shape from a single piece of spring steel. In this respect, the frame 60D is
identical with the frame 60A shown in FIG. 14 and others. Though not shown, an up-
holstery material forming the backrest face is applied also to the frame 60D shown in
FIG. 23.

However, in the frame 60A shown in FIG. 14, the lower side 63 and the upper side
64 thereof have different lengths. In other words, the frame 60A shown in FIG. 14 has
a vertically asymmetrical shape. In contrast, the frame 60D shown in FIG. 23 is formed
along circular arcs with their center at a point O. More specifically, the frame 60D
shown in FIG. 23 has a circular shape.

Two points in the upper part of the frame 60D shown in FIG. 23 and two points in
the lower part of the same are respectively supported. Furthermore, the distance (D1)
between the two support points in the upper part is equal to the distance (D2) between
the two support points in the lower part, and the frame 60D is identical with the frame
60B shown in FIG. 21 in this respect. On the other hand, the maximum width (W) of
the frame 60D is larger than each of the distances (D1, D2), and the frame 60D is
identical with the frame 60C shown in FIG. 22 in this respect.

The embodiment in which a driving source is mounted on the backpack carrier has
been described in this specification, but another embodiment in which a power source
is mounted on the backpack carrier may also be possible. In another embodiment, for
example, a secondary battery serving as the power source that supplies power to an
electric motor serving as the driving source is mounted on the backpack carrier. In still
another embodiment, both of the electric motor serving as the driving source and the
secondary battery serving as the power source are mounted on the backpack carrier.

Also, the present invention can be applied to a backpack-type working machine other
than the backpack-type bush cutter. For example, the present invention can be applied

to a backpack-type sprayer and a backpack-type blower.
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Claims

A backpack carrier for a working machine, comprising:

a back face part extended in an up and down direction;

a mounting base on which a driving source or a power source of the
working machine is to be mounted; and

a backrest member disposed on an outer surface of the back face part
and in contact with a back of a worker,

characterized in that the backrest member includes:

an elastically deformable frame whose at least two points in upper and
lower parts are supported and which is curved so as to be separated
from the outer surface of the back face part; and

an upholstery material applied to the frame and facing the outer surface
of the back face part with a gap interposed therebetween, and

the frame is regulated so that a distance between an upper support point
and a lower support point is not extended when the frame is pressed
toward the outer surface of the back face part.

The backpack carrier for a working machine according to claim 1,
wherein at least one of the upper and lower support points of the frame
is fixed to the outer surface of the back face part.

The backpack carrier for a working machine according to claim 2,
wherein one of the upper and lower support points of the frame is fixed
to the outer surface of the back face part, and

the other of the upper and lower support points of the frame is made to
abut against a support member fixed to the outer surface of the back
face part.

The backpack carrier for a working machine according to claim 1,
wherein the upper and lower support points of the frame are coupled to
each other via a coupling member.

The backpack carrier for a working machine according to claim 1,
wherein two points in the upper part of the frame and two points in the
lower part of the frame are respectively supported, and

a maximum width of the fame is larger than both of a distance between
the upper two support points and a distance between the lower two
support points.

The backpack carrier for a working machine according to claim 5,
wherein the frame has an annular shape.

The backpack carrier for a working machine according to claim 1,
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wherein the upholstery material has breathability.

The backpack carrier for a working machine according to claim 7,
wherein the upholstery material has stretchability.

A backpack-type working machine comprising:

the backpack carrier for a working machine according to claim 1; and

a driving source or a power source mounted on the backpack carrier for

a working machine.
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