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(57)  One aspect of the invention provides a packing
material that can reduce time and effort of the work to
attach an article including a protruding portion, which pro-
trudes downward from a lower surface of the article, to
a wall with the lower surface oriented downward, and a
method for attaching the article. The article is packed in
the packing material. The article includes the protruding
portion that protrudes downward from the lower surface,
and the article is attached to the wall with the protruding
portion oriented downward. The packing material in-
cludes: a first shock absorber configured to include a
recess in which the protruding portion is accommodated,
the lower surface of the article being fitted in the first
shock absorber; and a box that accommodates the arti-
cle, which is fitted in the first shock absorber, therein.
The first shock absorber can hold the article while the
lower surface of the article is oriented downward, when
the article is taken out from the box while fitted in the first
shock absorber.

PACKING MATERIAL AND METHOD FOR ATTACHING ARTICLE TO BE PACKED

Fig. 1

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 716 569 A1 2

Description
TECHNICAL FIELD

[0001] The invention relates to a packing material in
which an article is packed and a method for attaching the
article, which is packed in the packing material.

BACKGROUND ART

[0002] For example, the packing material disclosed in
Patent Document 1 constitutes a shock absorber for at
least one of an electronic instrument body and a stand,
and includes a shock absorbing jig member, which con-
stitutes a jig in assembling the electronic instrument body
and the stand.

Patent Document 1: Japanese Unexamined Patent
Publication No. 2008-44668

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] In articles to be packed that are packed in pack-
ing material, there is an article, which includes a protrud-
ing portion protruding downward from a lower surface
and is attached to a wall with the lower surface oriented
downward. In the case that the article is attached to the
wall with the lower surface oriented downward, some-
times a worker tentatively places the article on a floor
while the lower surface of the article is oriented down-
ward, the worker lifts the article with the lower surface
oriented downward, and attaches the article to the wall.
However, sometimes the article including the protruding
portion cannot independently be placed on the floor with
the lower surface oriented downward because the pro-
truding portion becomes an obstacle.

[0004] The invention provides a packing material that
canreduce time and effort of the work to attach the article
including the protruding portion, which protrudes down-
ward from the lower surface, to the wall with the lower
surface oriented downward, and a method for attaching
the article.

MEANS FOR SOLVING THE PROBLEM

[0005] A packing material according to a first aspect
of the invention is a packing material in which an article
is packed, the article including a protruding portion pro-
truding downward from a lower surface, the article being
attached to a wall with the protruding portion oriented
downward, the packing material includes: a first shock
absorber configured to include a recess in which the pro-
truding portion is accommodated, the lower surface of
the article being fitted in the first shock absorber; and a
box configured to accommodate the article, which s fitted
in the first shock absorber, therein. In the packing mate-
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rial, the first shock absorber can hold the article while the
lower surface of the article is oriented downward, when
the article is taken out from the box while fitted in the first
shock absorber.

[0006] The article may include a projecting portion con-
figured to project from a rear surface, the rear surface
being a surface on a side on which the article is attached
to the wall, the first shock absorber may include a support
configured to support the rear surface of the article, and
a height from the rear surface in the support may be less
than or equal to a height from the rear surface in the
projecting portion.

[0007] The packing material may further include a sec-
ond shock absorber that is provided so as to be able to
be separated from the first shock absorber, the second
shock absorber including a recess in which the projecting
portion is accommodated, the second shock absorber
may be accommodated in the box together with the article
and the first shock absorber, and the second shock ab-
sorber may be separated from the first shock absorber
before the article is attached to the wall.

[0008] The first shock absorber may include handle
portions that are used to lift the article while the lower
surface of the article is oriented downward.

[0009] In accordance with a second aspect of the in-
vention, a method of attaching the article is a method for
taking out the article, which is packed in the packing ma-
terial, from the packing material and attaching the article
to the wall, the method for attaching the article includes:
a step of taking out the article from the box while fitted in
the first shock absorber, and causing the first shock ab-
sorber to support the article to stand up while the lower
surface of the article is oriented downward; and a step
of attaching the article to the wall with the lower surface
oriented downward.

[0010] The box may accommodate the article therein
while a rear surface or a front surface of the article is
oriented toward a bottom surface of the box, the rear
surface being a surface on a side on which the article is
attached to the wall, the front surface being a surface on
an opposite side to the rear surface, and the standing-
up step may include: a step of opening a sidewall of the
box, in which the article is accommodated, on the lower
surface side of the article; and a step of causing the article
to stand up with an edge portion of the lower surface of
the article on the bottom surface side of the box as a
support point.

[0011] The article may include a projecting portion con-
figured to project from a rear surface, the rear surface
being a surface on a side on which the article is attached
to the wall, the first shock absorber may include a support
configured to support the rear surface of the article, a
height from the rear surface in the support may be less
than or equal to a height from the rear surface in the
projecting portion, and the attaching step may include: a
step of attaching the article to the wall with the lower
surface oriented downward while fitted in the first shock
absorber; and a step of removing the first shock absorber
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from the article attached to the wall.

[0012] The packing material may further include a sec-
ond shock absorber that is provided so as to be able to
be separated from the first shock absorber, the second
shock absorberincluding a recess in which the projecting
portion is accommodated, the second shock absorber
may be accommodated in the box together with the article
and the first shock absorber, and the standing-up step
may furtherinclude a step of separating the second shock
absorber from the first shock absorber.

[0013] The first shock absorber may include handle
portions that are used to lift the article while the lower
surface of the article is oriented downward, and the at-
taching step may include: a step of attaching the article,
which is fitted in the first shock absorber, to the wall with
the lower surface oriented downward; and a step of re-
moving the first shock absorber from the article attached
to the wall.

[0014] All the features necessary for the invention are
not described in the summary of the invention. A sub-
combination of a feature group is also included in the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]

Fig. 1 is an exploded perspective view of a packing
material in which a power conditioner is packed.
Fig. 2 is a sectional view of a first shock absorber
fitted in the power conditioner.

Fig. 3 is a view explaining a procedure to attach the
power conditioner to a wall.

Fig. 4 is a view explaining the procedure to attach
the power conditioner to the wall.

Fig. 5 is a view explaining the procedure to attach
the power conditioner to the wall.

Fig. 6 is a view explaining the procedure to attach
the power conditioner to the wall.

Fig. 7 is a view explaining the procedure to attach
the power conditioner to the wall.

MODE FOR CARRYING OUT THE INVENTION

[0016] Hereinafter, an embodiment of the invention will
be described. However, the invention is not limited to the
embodiment. All combinations of features described in
the embodiment are not necessary for the means for solv-
ing the problem.

[0017] Fig.1isanexploded perspective view of a pack-
ing material 200 according to an embodiment. A power
conditioner 100 is packed in the packing material 200.
The power conditioner 100 includes a protruding portion
102 that protrudes from a lower surface 100a. The power
conditioner 100 is an example of the article, which is at-
tached to a wall while a protruding portion 102 is oriented
toward a floor direction (a ground direction), namely,
downward. The power conditioner 100 is an electric in-
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strument that boosts a DC voltage output from a DC pow-
er supply, such as a photovoltaic cell and a fuel cell, con-
verts the boosted DC voltage into an AC voltage, and
outputs the AC voltage to a load or a system power sup-
ply. The power conditioner 100 includes an input terminal
to which a DC power is input, an output terminal from
which an AC power is output, and an operation knob as
the protruding portion 102. The power conditioner 100
includes a heat sink 104 that cools an internal circuit of
the power conditioner 100 and the like. The heat sink 104
is an example of the projecting portion projecting from a
rear surface 100b that is of a surface on a side attached
to the wall. The article, which is packed in the packing
material 200, is not limited to the power conditioner 100,
but the article may be other articles to be packed, such
as a water heater and a heat source, which includes the
protruding portion protruding downward from the lower
surface and is attached to the wall with the protruding
portion oriented downward. Instead of protruding down-
ward from the lower surface 100a, the protruding portion
102 may protrude downward from the lower surface 100a
while extending from a side surface.

[0018] The power conditioner 100 is attached to the
wall with the protruding portion 102 oriented downward.
Before attaching the power conditioner 100 to the wall,
sometimes a worker tentatively vertically places the pow-
er conditioner 100 on a floor with the protruding portion
102 oriented downward. However, because the protrud-
ing portion 102 protrudes downward from the lower sur-
face, the power conditioner 100 cannot vertically be
placed by itself with the protruding portion 102 oriented
downward. Accordingly, it is necessary for the worker to
hold the power conditioner 100 taken out from the pack-
ing material 200 while lifting the power conditioner 100
with the protruding portion 102 oriented downward. In
order to avoid such a situation, it is conceivable that a
protective wall, in which a height from the lower surface
of the power conditioner 100 is higher than that of the
protruding portion 102, is provided in the lower surface
of the power conditioner 100 so as to surround at least
a part of the protruding portion 102. Therefore, the pro-
tective wall constitutes a self-standing base, and the pow-
er conditioner 100 can be tentatively vertically placed with
the protruding portion 102 oriented downward. However,
when the worker connects a cable to the input terminal
or output terminal adjacent to the protective wall, the pro-
tective wall becomes an obstacle to hardly perform the
cable connection work. As the protective wallis provided,
the instrumentbecomes heavier and bigger. Additionally,
cost of the whole instrument also increases.

[0019] Therefore, the embodiment provides a shock
absorber that can vertically place the power conditioner
100 on the floor by itself without providing the protective
wall, which protects the protruding portion 102 such as
the input terminal, in the lower surface of the power con-
ditioner 100.

[0020] The packing material 200 includes a first shock
absorber 10, a second shock absorber 12, a third shock
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absorber 14, a fourth shock absorber 16, a fifth shock
absorber 18, a box 20, and a cover member 22. The first
shock absorber 10 includes a recess 10a in which the
protruding portion 102 is accommodated, and the lower
surface 100a of the power conditioner 100 is fitted in the
first shock absorber 10. The first shock absorber 10 may
have a space in which the protruding portion 102 can be
accommodated as the recess 10a, and the recess 10a
may pierce the first shock absorber 10a or not pierce the
first shock absorber 10. The same holds true for the re-
cesses included in other shock absorbers. The first shock
absorber 10 also includes a handle portions 10b that are
used to lift the power conditioner 100 with the lower sur-
face 100a oriented downward. The first shock absorber
10 canindependently hold the power conditioner 100 with
the lower surface 100a of the power conditioner 100 ori-
ented downward, when the power conditioner 100 is tak-
en out from the box 20 while fitted in the first shock ab-
sorber 10.

[0021] The second shock absorber 12 is provided so
asto be able to be separated from the firstshock absorber
10, and includes a recess 12a in which the heat sink 104
on the side of the lower surface 100a is partially accom-
modated. The second shock absorber 12 is separated
from the first shock absorber 10 before the power con-
ditioner 100 is attached to the wall. The third shock ab-
sorber 14 includes arecess 14a in which the rear surface
100b on the side of an upper surface 100c of the power
conditioner 100 and the heat sink 104 are partially ac-
commodated, and the rear surface 100b on the side of
the upper surface 100c of the power conditioner 100 is
fitted in the recess 14a. The fourth shock absorber 16
includes a recess 16a in which a front surface 100d on
the side of the lower surface 100a of the power condi-
tioner 100 is partially accommodated, and the front sur-
face 100d on the side of the lower surface 100a of the
power conditioner 100 is fitted in the recess 16a. The fifth
shock absorber 18 includes a recess 18a in which the
front surface 100d on the side of the upper surface 100c
of the power conditioner 100 is partially accommodated,
and the front surface 100d on the side of the upper sur-
face 100c of the power conditioner 100 is fitted in the
recess 18a.

[0022] The power conditioner 100 is accommodated
in the box 20 while fitted in the first shock absorber 10,
the second shock absorber 12, the third shock absorber
14, the fourth shock absorber 16, and the fifth shock ab-
sorber 18. An attaching plate 110 that is used to attach
the power conditioner 100 to the wall, an instruction man-
ual 30, and an attached component 106 are also accom-
modated in the box 20. The power conditioner 100 is
accommodated in the box 20 while the rear surface 100b,
which is of the surface on the side on which the power
conditioner 100 is attached to the wall, is oriented toward
a bottom surface 20b of the box 20. Alternatively, the
power conditioner 100 may be accommodated in the box
20 while the front surface 100d, which is of the surface
on an opposite side to the rear surface, is oriented toward
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the bottom surface 20b of the box 20. The box 20 includes
openings 20a for four sidewalls. The cover member 22
includes openings 22a, each of which is opposed to the
opening 20a in the sidewall, while cover member 22 is
fitted in the box 20. Packings are fitted in the openings
22a and the openings 20a while the cover member 22 is
fitted in the box 20, thereby fixing the cover member 22
and the box 20 to each other.

[0023] Fig. 2 is a sectional view illustrating the first
shock absorber 10 in which the power conditioner 100 is
fitted. The first shock absorber 10 includes a support 10c
that supports the rear surface 100b of the power condi-
tioner 100. At this point, a height a from the rear surface
100b in the support 10c is less than or equal to a height
b from the rear surface 100b in the heat sink 104. That
is, the height from the rear surface 100b in the side sur-
face of the first shock absorber 10 that supports the side
of the rear surface 100b of the power conditioner 100 is
less than or equal to the height from the rear surface
100b in the heat sink 104. When the height a from the
rear surface 100b in the support 10c is greater than the
height b from the rear surface 100b in the heat sink 104,
the side surface on the wall side of the first shock ab-
sorber 10 becomes the obstacle in attaching the power
conditioner 100 fitted in the first shock absorber 10 to the
wall, and the power conditioner 100 is hardly attached to
the wall while fitted in the first shock absorber 10. On the
other hand, when the height a from the rear surface 100b
in the support 10c is less than or equal to the height b
from the rear surface 100b in the heat sink 104, the side
surface of the first shock absorber 10 that supports the
side of the rear surface 100b does not become the ob-
stacle. Therefore, the power conditioner 100 can be at-
tached to the wall while fitted in the first shock absorber
10. The first shock absorber 10 includes the handle por-
tions 10b that are used to lift the power conditioner 100
with the lower surface 100a oriented downward. Accord-
ingly, the worker can lift the power conditioner 100, which
is fitted in the first shock absorber 10, with the protruding
portion 102 oriented downward while gripping the handle
portions 10b, and the worker can directly attach the power
conditioner 100 fitted in the first shock absorber 10 to the
wall.

[0024] Figs. 3to 7 are views explaining a procedure to
attach the power conditioner 100 to the wall. Atfirst, pack-
ings 24 are taken out from the packing material 200 (see
Fig. 3). Then the cover member 22 in which the box 20
is fitted is taken out. A sidewall 20c of the box 20 on the
side of the lower surface 100a of the power conditioner
100 is brought down outward, thereby opening the side-
wall 20c (see Fig. 4). Alternatively, the sidewall 20c may
be opened by cutting off the sidewall 20c. Then, the pow-
er conditioner 100 is taken out from the box 20 while fitted
in the first shock absorber 10, and the power conditioner
100 isindependently supported by the first shock absorb-
er 10 while the lower surface 100a of the power condi-
tioner 100 is oriented downward, whereby the power con-
ditioner 100 stands up. At this point, the power condition-
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er 100 may stand up by a principle of leverage with an
edge portion of the lower surface 100a of the power con-
ditioner 100 on the side of the bottom surface 20b of the
box 20 as a support point (see Fig. 5). The power con-
ditioner 100 may stand up at the same time as the open-
ing of the sidewall 20c. That is, notches are previously
provided at both edges of the sidewall 20c, and the side-
wall 20c may be brought down outward using the bottom
surface of the first shock absorber 10 when the power
conditioner 100 stands up by the principle of leverage.
After the power conditioner 100 stands up, the second
shock absorber 12 in which the rear surface 100b of the
power conditioner 100 is separated from the first shock
absorber 10. The second shock absorber 12 may be sep-
arated from the first shock absorber 10 when the power
conditioner 100 is taken out from the box 20. Then, the
power conditioner 100 fitted in the first shock absorber
10 is supported while the handle portions 10b are
gripped, and the power conditioner 100 is attached to the
wall with the attaching plate 110 interposed therebe-
tween while the lower surface 100a is oriented downward
(see Fig. 6). After the power conditioner 100 is attached
to the wall, the first shock absorber 10 is removed from
the power conditioner 100 (see Fig. 7).

[0025] Asdescribed above, when the power condition-
er 100 is taken out from the box 20 while fitted in the first
shock absorber 10, the power conditioner 100 can inde-
pendently be held while the lower surface 100a of the
power conditioner 100 is oriented downward. According-
ly, when the power conditioner 100 is taken out from the
packing material 200 and attached to the wall, the first
shock absorber 10 supports the power conditioner 100
while the lower surface 100a of the power conditioner
100 is oriented downward, which allows the power con-
ditioner 100 to stand up. Therefore, it is not necessary
for the worker to hold the power conditioner 100 taken
out from the packing material 200 for a long time while
lifting the power conditioner 100 with the protruding por-
tion 102 oriented downward.

[0026] Because the first shock absorber 10 includes
the handle portions 10b, the worker supports the power
conditioner 100 while gripping the handle portions 10b,
and the worker can easily attach the power conditioner
100 to the wall with the lower surface 100a oriented down-
ward. According to the embodiment, the time and effort
of the work to attach the article including the protruding
portion, which protrudes downward from the lower sur-
face, tothe wall with the lower surface oriented downward
can be reduced.

[0027] Additionally, according to the embodiment, the
power conditioner 100 is carried with the lower surface
100a oriented downward while the lower surface 100a is
fitted in the first shock absorber 10. Even if the worker
mistakenly drops the power conditioner 100 on the floor,
the first shock absorber 10 acts as a cushion to reduce
an impact on the protruding portion 102 of the power
conditioner 100. Therefore, an adverse effect of the drop
on the power conditioner 100 can be reduced compared
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with the case that the power conditioner 100 is not fitted
in the first shock absorber 10. Even if the power condi-
tioner 100 drops on the floor or a worker’s foot, the first
shock absorber 10 acts as the cushion to reduce the im-
pact on adrop position, such as the floor and the worker’s
foot. Therefore, the adverse effect on the drop position
can be reduced compared with the case that the power
conditioner 100 is not fitted in the first shock absorber 10.
[0028] Although the embodiment ofthe inventionis de-
scribed above, the technical scope of the invention is not
limited to the scope of the embodiment.

[0029] Itis clear for those skilled in the art that various
changes and modifications can be made in the invention.
It is clear from the claims that the changes and modifi-
cations are also included in the technical scope of the
invention.

[0030] In the performance sequence of pieces of
processing such as the operations, the procedures, the
steps, and the stages in the device, the system, the pro-
gram, and the method in the claims, the description, and
the drawings, "before" or "prior to" is not described unless
otherwise noted, and it is noted that the pieces of
processing are performed in any performance sequence
as long as the output of the preceding processing is used
in the subsequent processing. In the operation flow of
the claims, the description, and the drawings, for the sake
of convenience, itis notalways necessary that the pieces
of processing be performed in this order even if "at first"
or "then" is used.

DESCRIPTION OF SYMBOLS
[0031]

10 first shock absorber 10

10a recess

10b handle portion
10c support

12 second shock absorber
12a recess

20 box

20b bottom surface
20c sidewall

22 cover member
100 power conditioner
100a lower surface



100b

100c

100d
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rear surface
upper surface
front surface
protruding portion
heat sink

packing material

Claims

A packing material for packing an article, the article
comprising a protruding portion protruding down-
ward from a lower surface of the article, the article
configured to be attached to awall with the protruding
portion oriented downward, the packing material
comprising:

a first shock absorber configured to comprise a
recess, the recess configured to accommodated
the protruding portion, the lower surface of the
article, the lower surface of the article configured
to be fitted in the first shock absorber; and

a box configured to accommodate the article fit-
ted in the first shock absorber,

wherein the first shock absorber is configured
to hold the article while the lower surface of the
article is oriented downward, when the article is
taken out from the box while fitted in the first
shock absorber.

The packing material according to claim 1, wherein
the article comprises a projecting portion configured
to project from a rear surface, the rear surface being
a surface on a side on which the article is attached
to the wall,

the first shock absorber comprises a support config-
ured to support the rear surface of the article, and
a height from the rear surface in the support is less
than or equal to a height from the rear surface in the
projecting portion.

The packing material according to claim 2, further
comprising a second shock absorber that is provided
so as to be able to be separated from the first shock
absorber, the second shock absorber comprising a
recess in which the projecting portion is accommo-
dated,

wherein the second shock absorber is accommodat-
ed in the box together with the article and the first
shock absorber, and

the second shock absorber is separated from the
first shock absorber before the article is attached to
the wall.

10

15

20

25

30

35

40

45

50

55

4.

The packing material according to any one of claims
1 to 3, wherein the first shock absorber comprises
handle portions that are used to lift the article while
the lower surface of the article is oriented downward.

A method for taking out the article, which is packed
in the packing material according to claim 1, from
the packing material and attaching the article to the
wall, the method for attaching the article comprising:

a step of taking out the article from the box while
fitted in the first shock absorber, and causing
the first shock absorber to support the article to
stand up while the lower surface of the article is
oriented downward; and

a step of attaching the article to the wall with the
lower surface of the article oriented downward.

The method for attaching the article according to
claim 5, wherein the box accommodates the article
therein while a rear surface or a front surface of the
article is oriented toward a bottom surface of the box,
the rear surface being a surface on a side on which
the article is attached to the wall, the front surface
being a surface on an opposite side to the rear sur-
face, and

the standing-up step comprises:

a step of opening a sidewall of the box, in which
the article is accommodated, on the lower sur-
face side of the article; and

a step of causing the article to stand up with an
edge portion of the lower surface of the article
on the bottom surface side of the box as a sup-
port point.

The method for attaching the article according to
claim 5 or 6, wherein the article comprises a project-
ing portion configured to project from a rear surface,
the rear surface being a surface on a side on which
the article is attached to the wall,

the first shock absorber comprises a support config-
ured to support the rear surface of the article,

a height from the rear surface in the support is less
than or equal to a height from the rear surface in the
projecting portion, and

the attaching step comprises:

a step of attaching the article to the wall with the
lower surface oriented downward while fitted in
the first shock absorber; and

a step of removing the first shock absorber from
the article attached to the wall.

The method for attaching the article according to
claim 7, wherein the packing material further com-
prises a second shock absorber that is provided so
as to be able to be separated from the first shock
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absorber, the second shock absorber comprising a
recess in which the projecting portion is accommo-
dated,

the second shock absorber is accommodated in the
box together with the article and the first shock ab-
sorber, and

the standing-up step further comprises a step of sep-
arating the second shock absorber from the first
shock absorber.

The method for attaching the article according to
claim 5 or 6, wherein the first shock absorber com-
prises handle portions that are used to lift the article
while the lower surface of the article is oriented down-
ward, and

the attaching step comprises:

a step of attaching the article, which is fitted in
the first shock absorber, to the wall with the lower
surface oriented downward; and

a step of removing the first shock absorber from
the article attached to the wall.
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