1 ASSEMBLY BOX AND PLATE MATERIAL CONNECTING STRUCTURE Technical Field The
present invention relates to a box that can be freeli assembled and disassembled and a plate

material connecting structure thereof. More specifi

ally, the present invention relates to a box that

can be disassembled into individual plate materials simply by inclining the plate materials at a
predetermined or larger angle and that is devised so as to maintain a box shape reliably when
assembled, and to a plate material connecting structure for attaining the same. Background Art
[0002] CurrdS5EMBIRaBOXANIDPISATINM AR AL CON NEGF INGSTRUGTIORE more
international scale than before, where transportation of larger-sized and higher-precision articles is
on the rise. As is well known, cases and containers storing articles to be transported are used in
various distribution processes. Typically used are paper cardboard boxes, but in recent years,

there have
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The present invention relates to a box that can be freely assembled and

disassembled and a plate material connecting structure thereof. More

specifically, the present invention relates to a box that can be disassembled

nto in

dividual plate materials simply by inclining the plate materials at a

predetermined or larger angle and that is devised so as to maintain a box

shape reliably when assembled, and to a plate material connecting structure

for attaining the same.

Background Art

[0002]

Currently, physical distribution is being carried out over longer distances

and on a more international scale than before, where transportation of

larger-

sized and higher-precision articles is on the rise. As is well known,

cases and containers storing articles to be transported are used in various

distribution processes. Typically used are paper cardboard boxes, but in

recent

years, there have been increased occasions when cases or containers

made from plate materials such as synthetic resin cardboard are employed.

[0003]

- Synthetic resin cases and containers are popularized mainly because they

can be

repeatedly used to provide a cost advantage and reduce |



2 environmental burdens, and can be easily subjected to technical development in pursuit of
improved durability and weather-resistance, higher strength, material recycling, antistatic and
antimicrobial properties, and so on. [00041 At presknt, there are proposed various transport cases
and containers of this type that can be folded to make them less bulky in repeatedly using them
after transportation (that is, in using them as returnable boxes) (refer to Patent Documents 1 and
2). In addition, there is proposed an assembly container that can be separated into plate materials
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Disclosure of the Invention Problem to be solved by the invention [0005] In the future, in a field of

an assembbyiphurassiaieth v rinbieoyillipg increiaset dambadfionriobidhptopitsties,
transportation of various articles in functional aspects and has a simple structure so that it can be

assembled amdl stisassembled without effort.

[oo04]

At present, there are proposed various transport cases and containers of this
type that can be folded to make them less bulky in repeatedly using them
after transportation (that is, in using them as returnable boxes) (refer to
Patent Documents 1 and 2). In addition, there is proposed an assembly

container that can be separated into plate materials and stacked on a pallet

(Patent Document 3).

Patent Document 1: Japanese Utility Model Publication No. 4-214738
Patent Document 2: Japanese Unexamined Patent Publication No. 6-211240

Patent Document 2: Japanese Unexamined Patent Publication No.

2002-255165

Disclosure of the Invérition

Problem to be solved by the invention

[0005]

In the future, In a ﬁelci of an assembly box as stated above, there wili be

increased demand for a box that suits trénspo’rtation of various articles in
, functional aspects and has a simple structﬁre .s‘o' that it can bé assembled

R and disassembled without effort. :



3 [0006] Thus, a principal object of the present invention is to provide a box that allows easy tasks
involved in assembling and disassembling and a novel plate material connecting structure adapted
thereto. Means to solve the problem [00071 First, an assembly box provided by the present
invention comprises: a frame that is rectangular as seen from the top and whose four sides are
formed from plate materials which are square as seen from the front; and a base that has a
placement plane for the frame and guides for supporting the plate materials constituting the frame
on the placement plane. Plate material connecting parts are positioned at corners of the frame and
have each a detachable locking mechanism. The locking mechanism is configured to separate two

~ connected f@ﬁ aterials by inclining either one of the plate materials at a predetermined or larger
angle, pref QTE]S or more with reference to the plate material connecting part. When a minimum

angle, | | o the plate materia m
o disassenbi e e B B e I S e
assembly oot dhe Bres nyeeHRR mdesarbaurh dhat disassamtiled Riatemajesils (four, for

example) can be stacked on the 4
plate material connecting structure adapted thereto.

Means to solve the problem
[0007]
First, an assembly box provided by the present invention comprises® a frame
that is reétangular as seen from the top and whose four sides are formed
from plate materials which are square as seen from the front; and a base
that has a placement plane for the frame and guides for supporting the plate
materials constituting the frame on the placement plane. Plate material
connecting barts are positioned at corners of the frame and have each a
detachable locking mechanism. The locking mechanism is configured to
separate two connected plate materials by 'inclining either one of the platé
materials at a predetermined or larger angle, preferably 5° or more with
reference to the plate material connecting pért. When a minimum
inclination angle required for plate separation is less than 5°, the frame
| becomes excessively prone to disasse‘mble, which is not preferred in keeping |

a shape of the frame.

[0008]

In addition, an assembly box of the present invention is devised such that

disassembled plate materials (four, for example) can be stacked on the



placement plane of the base and be closed by a predetermined cover member capable of being
fixed to the base. Such a configuration is not so bulky, and thus increases transport efficiency
(space efficiency during transport) when returned # an article storage site. [00091 There are no
particular limits on material, size, thickness or structure of plate materials used for an assembly box
of the present invention. In addition, the assembly box includes wide-ranging concepts of cases
and containers and is particularly useful as a container for transporting an article, and also the base

can be freely utilized as.a forkg%ajéet. [O%#rl]ﬂé Next, a;lﬁ resent invention provides a plate material
connecting RIPGEIIRRCRIENSL TS EhAE B R ARS8 Bt BReP ek S PR BRE s of
two plate maleHals B BARRPHANTIHANTIEICOMRNISPS ARk sRIAGH%RAL AR of one
plate material; and a second connecting part along an end of the other plate material’and capable

of being logliagkinieradist-aoRpesetBeRAh L@ sk cPnBREIORATIR e arigralent portion

and a concave groove formed at a position with a predetermined distance from an end of the

forefront patéinrnEdessecpastilsnrestugepdtkincludes a space capable of embracing the forefront
portion and an L-shaped pawl fitted into the concave groove. Two connected plate materials can be

separated by inclining either one of the plate materials at a predetermined or larger angle with
respect to the connecting part. [oon] The first and second connecting parts may be integrated into
the plate mi2eeals. Alternatively, these mechanisms may be formed separately from the plate

materials be attached to _en?s of the plate materials in res _ei{tive appropriate manners. Effect
. of the Inve ‘fo%ffz’jm particular limits on material, size, thickness or structure o

plate materials used for an assembly box of the present invention. In
addition, the assembly box includes wide-ranging concepts of cases and
containers and is particularly useful as a container for transporting an

article, and also the base can be freely utilized as a forklift pallet.

[0010]
Next, the presént invention provides a plate material connecting structure.
The plate material connecting structure for locking and connecting ends of
two plate materials in a detachable manner, coniprisesi a first connecting
part élong an end of one plate material; and a second connecting part along
an end of the other plate material and capéble of being locked into the first
COhnecting part. The first connecting part includes a forefront. portion and a

concave groove forrﬁ_ed at a position with a predeterinined- distance from an

_’ end of the forefront portion. The second connecting part inéludes a space

| vcapable of embracing the forefront poi‘tién and an L-shaped pawl fitted into

the concavé, groove. Two connected plate materials cén be se‘parated by "

| iﬁclining‘.éither one of the plate materials at a predétermined or larger angie

with respect to the connecting part. E



According to an assembly box and a plate material connecting structure thereof in the present
invention, the box can be easily disassembled into individual plate materials merely by inclining the
plate materials at a predetermined or larger angle,&lso the plate materials can be readily
connected, and further the box can be reliably kept in shape when assembled. Best Modes for
Carrying out of the Invention [0013] Preferred embodiments of the present invention will be
described below with reference to the attached drawings. The embodiments discussed below
merely represent typical examples and do not cause the scope of the present invention to be
construed in a limited sense. [0014] 6 of a frame constituting an assembly box in the present
invention. [@§3dHi]The top-view square frame indicated with reference numeral 1 in FIG. 1 serves a
four-side wall part constituting a box and is composed of total four plate materials 11a, 11b, 12a,

and 12b (reTéretfifstarld. deiomdieshimaitingrp-sts anachdineigestd TatoeHe phith is designed to
have a capacity for storing an article to be transported (refer to FIG. 1).

materials. Alternatively, these mechanisms may be formed separately from

the plate materials and be attached to ends of the plate materials in

respective appropriate manners.

Effect of the Invention
[0012]
According to an assembly box and a plate material connecting structure
thereof in the present invention, the box can be easily disassembled into
individual plate materials merely by inclining the plate materials at a

- predetermined or larger angle, also the plate materials can be readily
connected, and further the box can be r_eliably kept in shape when

assembled.

Best Modes for Carrying out of the Invention

[0013]

Preferred embodiments of the presenf invention will be described below with
| 'refere.nce to the attached.drawings. | The emquiments diséussed below
vmerely represent typical examples and do 'not cause thé scope of the present

invention to be construed in a limited sense.

v f0014] |

First, FIG. 1is a plan view as seen from the top (t_op view) of_one embodiment



[00161 The size, thickness, material, structure and the like for the plate materials 11a, 11b, 12a
and 12b usable in the present invention are not particularly limited and can be set in accordance
with the intended use. For example, a wide varietysof materials including wood, metal, and
synthetic resin can be used, and a wide variety of structures including solid structure, foam
structure, porous structure, inner-core structure (rib structure) can be used. An inner-core structure
of cardboard (not shown) may be vertically arranged so that the frame 1 is increased in strength

against an upward load. [00171 One pair of sing plate materials 11a and 11b in the frame 1
have each 8%) %ﬁén \ﬁiﬁgésﬁt?%gﬁn%ﬁae&g&)ﬁf}éﬂa 'iﬁg Bfﬁg?réﬁm?tﬁtémslécond connecting
part 112 locked into the first connecting part 111. A longitudinal 7 111), and a plate material 12b
has at both ends a second connecting part 122 (which is the same in shape as the second

connectingfpaits}12) (refer to FIG. 1). [0018] Description will be given as to a mechanism in a
connecting section at a corner indicated with reference code X in FIG. 1, with reference to FIG. 2

as a magnifitd vipiwidihsgesiecktingesertiontdd hrlcopfiaciitg sReiieraX 1the Rk connecting part
111 provided at one end of the plate material 11a and the second connecting part 122 provided at

one end ofstevpiatefoateidd v2ilaertanmetituting ddstingretatec¢d@isied of total four
plate materials 11a, 11b, 12a, and 12b (refer to FIG. 1). It is noted that

there is a space S inside the frame 1, which is designed to have a capacity for

storing an article to be transported (refer to FIG. 1).

[o016]

The size, thickness, material, structure and the like for the plate materials
11a, 11b, 12a and 12b usable in the present .invention are not particularly
Hmited and can be éet in accordance with the intended use. For example, a
wide variety of materials including wood, metal, and synthetic resin can be
“used, and a wide variety of structures including solid structure, foam
~ structure, porous structure, inner-core structure (rib structure) éan be used.
An inner-core structure of cardboard (not shown) may be vertiqélly arranged |

so that the frame 1 is increased in strength against an upward load.

| [0017]
One pair of opposing plate materials 11a and 11b in the frame 1 have each

'. bne end with a first connecting part 111 -aind the other end with a second -

" connecting part 11_2 locked inté the first connecting part 111. .A longitizdirial |
plate material 12a -constituting the frame 1 has at both ends a ﬁrst -

- connecting part 121 (which is the same in shape as the first connecting part



The first connecting part 111 comprises a forefront portion 1111 in a predetermined shape, and a
concave groove 1112 formed at an outer side with a predetermined distance from an end 1111a of
the forefront portion 1111. The second connectingpart 122 comprises a space 1221 capable of
embracing the forefront portion 1111, and an L-shaped pawl 1222 having an end bending portion
1222a fitted into the concave groove 1112. [00201 FIG. 2 (1) illustrates a state where the plate
materials 11a and 12b are orthogonal to each other and the first and second connecting parts 111

and 122 ar ked and fixed together..Meanwhile, FIG. 2 (ID illustrates a state wher plate
aterial 113 L RS FRBLEHE b TS 1 A & BRGSO RARE G LR S (in o
direction s . I i ) [S.ingli h pF i rfi 22a of
ine second B L e o R R o
release thejlpck (refer to FIG. 2 (l1)). Accordingly, the plate material 11a can be easily separated
from the plate material 12b by sliding the plate material 11a in a direction shown by an arrow B in
FIG. 2. [0021] Next, description will be given as to a mechanism in a connecting section at a
corner indicated with reference code Y in FIG. 1, with reference to FIG. 3 as a magnified view of
the connecli¥L8ction. In the connecting section Y, the first connecting part 121 at one end of the
plate material 12a and the second connecting part 112 at one end of the plate material 11b are

connected Pesaoatieg sratbbeogiermae thrat mocheatiam jara renrestistssecitarafent portion

1211 in a predetermined %ap,e and a concave groqve 1212 at an outer side with g(gredetermined

distance fr6ATAeF dRdieated Bt sefseanss coste XineFdGt ohavabhreerrpsaio  Keotrittises a

e L Rl S Bl S R e K e

first connecting part 111 provided at one end of the plate material 11a and

the second connecting part 122 provided at one end of the plate material 12b

are connected in a locking state.

[0019]
The first connecting part 111 comprises a forefront portion 1111 in a
predetermined shape, and a concave groove 1112 formed at‘ an outer side

~ witha predet_érmined distance from an end 1111a of the forefront portion
1111. The second connecting part 122 comprises a space 1221 capable of
embracing the forefront portion 1111, and an L-shaped pawl 1222 having an

end bending portion 1222a fitted into the concave groove 1112.

[0020] |

FIG. 2 (1) illustrates a state where the plate materials 11a and 12b are
orthogonal to each other and the first and second connecting f)arts 111 and - |
122 are locked and .ﬁxed togéther. _Meahwhﬂe, FIG. 2 (ID) illustrates a state

~ where the platé material 11a with the first connecting part 111 is inclined at



[0023] FIG. 3 (I) illustrates a state where the plate materials 12a and 11b are 9 orthogonal to each
other and the first and second connecting parts 121 and 112 are locked and fixed together.
Meanwhile, FIG. 3 (Il) illustrates a state where the glate material 11b with the second connecting
part 112 is inclined at an angle toward the space S (in a direction shown by an arrow C in FIG. 3).
In this inclined state, the end-bending portion 1122a of the second connecting part 112 is off the
concave groove 1212 of the first connecting part 121 to release the lock (refer to FIG. 3 (ll)).
Accordingly, the plate material 11b can be easily separated from the plate material by sliding

the plate maABEIA B HeWanfcdiR ARansm B AHRHPD SHOTE. by At aXEMRDILE 1%Fhe
inclinati le. f the plat ial in FIG. d the.inclinati | f the plat
Mg s e ke i T e e Tl RS

11222 (FIC, 3) gl dhe sseend ol eatinn nan squ ol fiom 19e Foncazoiagyeaddd pand 1212,

respectively, to relea when these angleS’become’5 or more, more preferably 6 or more.

When the miimy 8548 3fien RI0(esie R FRIUBETY PIRiGERAERH ARSI es bR falthe frame

1 becomes excessively prone to disassemble, which is not preferred in keeping a shape of the

frame. [00251a 1da@ fiseagilpamingpesisftdh ahd pBlanthteeistaodnoshidhiinglpapiatel 2 and
122 may be integrated into plate materials. Alternatively, if integral formation is difficult due to

properties afdterpddtilanatesialeatiemsbowmeby an arrow B in FIG. 2.

[0021]

Next, deséription will be given as to a mechanism in a connecting section at a
corner indicated with reference code Y in FIG. 1, with reference to FIG. 3 as
a magnified view of the connecting section. In the connecting section Y, the
first connecting part 121 at one end of the plate material 12a and the second

connecting part 112 at one end of the plate material 11b are connected in a

locking state.

[0022]

The first connecting part 121 comprises a forefront portion 1211in a
predetermined shape and a concave grom}e 1212 at an outer side with a
predetermined distance from an end 1211a of the forefront 1211. The
‘second connecting part 112 comprise_s a s_pa.c_e 1121 capable of embracing the
forefront portion 1211 and an L'shapedﬂpawl 1122 having an end bending

~ portion 1122a fitted into the concave groove 1212.

[0023]

FIG 3 (D) illustrates ..a state where the plate materials 12a and 11b are



10 as shown in FIG. 4 may be employed instead. In the embodiment of FIG. 4, synthetic resin or
metal connecting fixtures 13 and 14 formed separately from the plate materials, are fitted into an
end Hai of the plate material 11a and an end 12bl9of the plate material 12b and are fixed with a
fastener 15 such as a bolt. A method for fixing the connecting fixtures 13 and 14 is not particularly
limited and can be selected as appropriate. [00261 The connecting fixture 13 is configured to be
the same in form as the first connecting parts 111 and 121, and the connecting fixture 14 is

configured to be the e in form as the secaond connecting parts 112 and 122. refqre, the
connec:ting(fBglfﬁ(f’ggxfljggf’laa’ﬂ1 ﬁfe??ﬁ%aﬁﬁﬁ wlﬁﬁ'%]‘%etﬁ? m&%%érﬁ' A%h the

ocking medjsmys goyisch OB SUSSAUNYEInS IpA408 BT MY shovIng e

example of 'a modified embodimen e frame até material’ corinecting structures at total four

corners of gfkapae o RriRtEI$21 2 P55k FHY S 3 A e L1 G RO AT

omitted). The frame 10 differs from the frame 1 in employing: a plate material 11c on which
bar-shapedhprpiesiiohs 8 icnand 1he spaciposed Hithetineshowoba iaveherdovith BIG.
predetermined spacing between the projections; and a plate material 11d with same projections
114 and 113). THe Idrigiindlinaé¢lstete)tesiaisd Benatid g poroidhe Ir22acof flaredbengame as those
of the frame 1. 11 [0028] FIG. 6 is a view showing one example of an embodiment of a base for
placement einpedtira@arsrlie ingdhthetancavasedovici?d® whibhe fareheenmestang part FIG. 6 is
adapted to the frame 10 (refer to F%G. 5). Descriptign will be provided below with use of the frame
10. 121 to release the lock (refer to FIG. 3 (II)\SI. Accordingly, the plate material

11b can be easily separated from the plate material 12a by sliding the plate

material 11b in a direction shown by an arrow D in FIG. 3, for example.

[0024] |
The inclination angle a (of the plate material 11a) shown in FIG. 2 and the
inclination angle B (of the plate material 11b) shown in FIG. 3 may be set
such that the end bending portions 1222a (FIG. 2) and 1122a (FIG. 8) of the
“second connecting part come off from the concave g_rodves 1112 and 1212,
fespectively, to release the lock when these a‘ngles become 5° or more, more
preferably 6° or more. When the minimum inclination anglés aandB
“required for plate separation are less than 5° the frame 1 become}s
excessively prone to disassemble, which is not preferred in keeping a shape

of the frame.

[0025]
The first connecting parts 111 and 121 and the second connecting parts 112
and 122 may be integrated into plate materials. | Alternatively, if integral

formation is difficult due to properties of the plate materials, an embodiment



[0029] An upper surface 2a of the base 2 serves as a placement plane for the frame 10. When the
frame 10 is erected on the placement plane 2a, the placement plane 2a serves as a bottom surface
of the box. If the frame 10 is merely placed on theiplacement plane 2a, positioning is not properly
carried out and also a shape of the frame 10 is difficult to keep when an external force is applied.
[0030] Accordingly, guides 21, 22, 23 and 24 of predetermined lengths with an L shape at vertical
section are arranged on the base 2 so as to surround the placement plane 2a on four sides (refer

to FIG. 6). The guides 21 ta 24 are all fixed fo the pl lane 2a. Fixi he guid
21 t0 24 arEhORDAPL 1 AP IS TRVAEE (RS for R A R R oA motal,

synthe esin e IF AT SR TEHSEISHPADIET AT ARIESo ol consiuing

the frame 10 at respective lower en een the placement p ) to contribute to

keeping of s ame i HRAHALYIZF RIS 2BAD% RS ARTIIMETL IR Sita s uHacasAT the base 2

and used to insert a fork of a forklift truck into the base 2 as a pallet. [00321 Two holes 211 and

211 are forgiat avithodl AI2isletEThinpihse acatbeiMlcE2bthad Arafi i sv itlate Risteaictheuide 21.
Similar holes 221 and 221 are formed in an erect plate 22a of the guide 22 opposing to the guide
21. The prajechionsalidandAl iR tial foveixxng ohtheoplatetimatérkutes LR fondoldB. B)tare
inserted into the holes 211 and 211 of the guide 21, and the projections 114 and 114 at a lower end
of the platepartisniadyditnitediamdcan)hersalpsted @ e prenTanss. 221 and 221 of the guide 22.
[00331

[0026]

The connecting fixture 13 is configured to be the same in form as the first
connecting parts 111 and 121, and the connecting fixture 14 is configured to
be the same in form as the second connecting parts 112 and 122. Therefore,
the connecting fixtures 13 and 14 are identical in locking mechanis_m and

thus description on the locking mechanism is omitted.

[0027]

Subsequently, FIG. 5 is a top pian view showing one example of a modified
embodiment of the frame 1. Plate material connecting structures at total
four corners of a frame 10 shown in FIG. 5 are the same as those in the frame
1 (description is omitted). The frame 10 differs from the frame 1 in
employing: a plate maﬁerial llcon §vhich bar-shaped pr.ojections 113 and 113
are disposed in the proximity of a lower end with a predetermined spacing
between the projections; and a plate material 11d with saxhe projections 114
and 114. " The IOngitudinal plate niaterials 12a and 12b ofithe frame 10 are

Athe same as those of the frame 1.



FIG. 7 is a partial perspective view of the guide 22 and its surroundings when the plate material Ild
alone is provided inside the guide 22 of the base 2. As shown in FIG. 7, the plate material lid is
erected on the placement plane 2a of the base 2. Mllower end of an outer surface F of the plate
material lid is in contact with an inner surface of the erect plate 22a of the guide 22 (refer to FIG. 7).
Accordingly, the plate material lid is supported such that its outward shift is prevented. Such a
configuration applies to the opposing guide 21 and plate material lie (refer to FIG. 5 and FIG. 6),
and also apgp|i }o the other plate materials 12a and 12b. 13 [0034] Next, FIG. 8 is a view showing
a disassembly process of the frame 10 in five steps (a to €), with top plan views of the frame 10 on

the base 2 1, § fs & VEWRAGINE BN DOUNALGHSAS. ISRAREIDIY BIGEETD five steps (a o

e). Itis to be noted that the disassembly steps in FIGs. 8 and 9 are all in correspondence with each

other. The plidemahtofhintFimeI1ase IBlicaes MRuamoringsiiatiisud sapyenience. The

disassembly process will be described below in sequence with reference to both FIGs. 8 and 9.

[0035] (a) stefetnrbésmiapethEddngRIGinaty obateciniatthobterinl 10tisfortedFBC Bward (refer
to an arrow E in FIG. 9 (a)). Itis to be noted that the .connecting parts in the plate material 12b and
plate matedd¢sariptiomwdnberpkovitadibedomenttidking widia iismad 8tated above, and thus the
plate material 12b can freely slide in a vertical direction with respect to the plate materials 11c and

11d. [0036]
[0029]

An upper surface 2a of the base 2 serves as a placement plane for the frame
10. When the frame 10 is erected on the placément plane 2a, the placement
plane 2a serves as a bottom surface of the box. If the frame 10 is merely
placed on the placement plane 2a, positioning is not properly carried out and
also a shape of the frame 10 is difficult to keep when an external force is

applied.

[0030]

Accordingly, guides 21, 22, 23 and 24 of predetermined lengths with an L
shé.pe at vertical section are arranged on the base 2 s0 as to surround the
placément plane 2a on four éides (refer to FIG. 6). The guides 21 to 24 are |
all fixed to the placement plane 2a. Fixing means fdr the gl_iides 21to 24
are not particularly limited and materials ﬁsable for the fixing means |
include wood, metal, synthetic resin énd the like and are not pdrticularly

limited in a narrow sense.

[0031] ‘
- The guides 21 to 24 support the total four plate materials 1ic, 11d, 12a and



(b) step FIGs. 8 (b) and 9 (b) illustrate a state where, after the plate material 12b has been pulled
out from the frame 10, the other three plate materials 11c, lid, and 12a forming a U-shaped as seen
from the top remain connected and erected. In thisZonfiguration that is open at one side, it is
possible to take 14 an article in and out between an opening 26 (refer to FIG. 9) and the space S.
[0037] In this (b) form, both ends of the plate materials lie and lid at an entry of the opening 26 (the
ends to be connected to the plate material 12b) constitute the first connecting parts 111 and 111,

amoothly 1 RRETEE AP GALREc] U SR e P A PATTORE B second
connectlng P}g. i) éaég rsriag l%olltlt% gellgovjé%gg:hg\% ﬂ?ev?rgtﬁ Mped pawl 1122
or ex IC

(refer to FI e) prolec towar e space h may iImpede taking in and out of

an article. Thesgfa g%puﬁ mgsazfsogﬁa%té% mtthtétflttagnfe WiritiscRreferiebiRatshgplate material

12b be the first to be pulled out, not the plate material 12a. [0038] (c) step In this step, the

transverselydedatechplated Toikr ot iddslineineddlowaisiithe space Ssai a4glledetermined or larger
angle (refer to an arrow G in FIGs. 8 and 9). In this step, the projections 114 and 114 come off from

the holes 221 and 221 of the guide 22. Sequentially, the plate material lid is pulled out upward and
separated from the plate material 12a.

[0032]

Two holes 211 and 211 are formed with a predetermined space between them

in an erect plate 21a of the guide 21. Similar holes 221 and 221 are formed

in an erect plate 22a of the guide 22 opposing to the guide 21. The

projections 113 and 113 at a lowei~ end of the plate. material 1ic (refer to FIG.

5) are inserted into the holes 211 and 211 of the guide 21, and the projections

114 and 114 at a lower end of the plate material 11d (refer to FIG. 5) are

inserted into the holes 221 and 221 of the guide 22.

[0033]

| 'FIG. 7 is a partial perspective view of the guide 22 and its surroundings

“when the plate material 11d alone is provided ihside the guide 22 of the base -
2. As shown in FIG. 7, the plate tnaterial 11d is erected on t;he placement
plane 2a of the b_ase 2. Alower end of an outer surface F 6f the plate

,: material 11d is in contact with an inner surface of the erect plate 22a of the

v guide 22 (refer to FIG. 7). Accordingly, the plate material 11d is supported -

- éuch that its outward shift is preVented. Such a configuration applies to the

6pposing guide 21 and plate material 11c (refer to FIG. 5 and FIG. 6), and _

alsd applies to the other plate mat_erials. 12a and 12b.



[0039] (d) step Then, the other transversely located plate material 11c is inclined toward the 15
space S at a predetermined or larger angle (refer to an arrow H in FIGs. 8 and 9). In this step, the
projections 113 and 113 (refer to FIG. 5) come offfgpm the holes 211 and 211 of the guide 21.
Sequentially, the plate material 11c is pulled out upward and separated from the plate material 12a.
[00401 (e) step FIGs. 8 (e) and 9 (e) illustrate a state where, after the plate materials 12b, lid and
11c have been separated from the frame 10, the last plate material 12a remains erected on the

placement %%%%fa (the disassembly process is completed). [0041]

Next, FIG. 8 is a view showing a disassembly process of the frame 10 in five
steps (a to e), with top plan views of the frame 10 on the base 2. FIG.9isa
perspective view showing the same disassembly process in five steps (a to e).
It is to be noted that the disassembly steps in FIGs. 8 and 9 are all in
corréspondencé with each other. The guides 21 to 24 in FIG. 8 are indicated
by phantom lines for visual convenience. The disassembly process will be

described below in sequence with reference to both FIGs. 8 and 9.

[0035]

(a) step
In this step, the longitudinally located plate material 12b is pulled out

upward (vefer to an arrow E in FIG. 9 (a)). It is to be noted that the
connecting parts in the plate material 12b and plate materials 11c and 11d
merely constitute the locking mechanism as stated above, and thus the plate

material 12b can freely slide in a vertical direction with respect to the plate

materials 11e¢ and 11d.

[0036]
(b) step |

" FIGs. 8 (b) and 9 (b) illustrate a stéte where, after the plate material 12b has
b.een pulled out from the frame 10, thé other three pléte materials 11c, 114, ‘
and 12a forming a U-shaped as seen from the top remain connected and

erected. In this conﬁguration that is open at one side, it is possible to take



FIG. 10 is a magnified view of a part indicated with reference code Z in FIG. 8 for illustrating the
foregoing (c) process in detail. In FIG. 10, the plate material lid is inclined inward (toward the space
5) at a predetermined or larger angle (5 or more, fit example) with respect to the plate material
12a, where the projection 114 projecting from the outer surface F of the plate material lid is off the
hole 221 in the erect plate 22a of the adjacent guide 22. At the same time, the end bending portion
1122a of the second connecting part 112 of the plate material lid is off the concave groove 1212 of

the first connecting part 121 of the plate material 12a. I this, stat I'(%e §1ate terial lid can be
separated fREAYHEI & ﬁ%&egmﬁ/wmﬁﬁ]égo{fﬁ%eﬁtﬂ%i I éﬂ%&&%&gj state
where, after all the disassembly steps have been completed, the four separated plate materials
1lc, 11d, 12a and 12b are stacked on the placement plane 2a of the base 2 and the cover member

3 is being g eaythe placement plane 2a from above to close the placement plane 2a. Accordingly,
the plate materials 11c, lid, 12a and 12b can be returned in the state of being closed by the cover

member 3 1, the; QN5 o 510! BaeLSERd KSF e e wal tevifasad okt fodravalls eanstibfting the

cover member 3 are closed such that they are opposed to and in contact with outer wall surfaces of

the erect pldiepbilia PRI bidLdb e impleced ¢othiapt fambteeihhick),. dorsdidititn, to
prevent the cover member 3 from coming off, it is preferred to provide a means for fixing the cover
member 3 tinel fivetbasmectoreranpltl baed ifhtiemddhnsdravernhenriechinigsnbiarlesos41
Next, FIGs. 12 to 14 are views showing one example of a disassembly process with the frame 1

(refer to FI@?@).Wﬂﬁ@td@&@eﬁﬁW ﬁocg‘@?aﬁsl]ﬁ%\ﬁﬂ ﬁﬁl‘@lflt? by srapokBly LakentBrials 10a
Cpor endS BB erol HERH SLARIBLe D A 915 (HEAP o I SRR G Reied tht
the plate mc%trenrlig(lz%i%%ap%n sﬁ%l%,a{ﬁe”;‘?fa%‘ér%é‘%%%% suﬁg 3(1)1%) 11d would each have the
L-shaped pawl 1122 (refer to FIG. 7, for example) projected toward the space
S, which may impede taking in and out of an article. Therefore, in such a
configuration with the frame 10, it is preferred that the plate material 12b be

the first to be pulled out, not the plate material 12a.

[0038]

(c) step

In this step, the transversely located plate material 11d is inclined toward

the space S at a predetermined or larger ahgle (refer to an arrow G in FIGs. 8
_ and 9). In this step, the projections 114 and 114 come off fi'om the holes 221

and 221 of the gulde 22. Sequentially, the plate material 11d ié pulled out

upward and separated from the plate material 12a.

[0039]
| (d) step

Then, the other transversely located plate material 11c is inclined toward the



17 Sequentially, as shown in FIG. 12 (Il), the plate materials Ha and lib are slid in directions of
arrows L and L such that the frame 1 turns into a parallelogram as seen from the top, where the
pulled plate materials 12a and 12b are mounted ohthe guides 23 and 24, respectively. [00461 FIG.
13 illustrates a preferred structure between plate materials and guides involved in sliding the plate
materials ha and lib. Taking the plate material lib as an example, long holes 22b and 22b are
formed around right and left ends of the erect plates of the guide 22 supporting the plate material

L1, respeciiel gnd baldA a0 PR RIS AL QURSAIANGR95/i915 S plate

material lib. [0047] The bolts 16 and 16 are inSerted Into large portions 22¢ and 22c¢ formed in

the long holgsd?@h and 92 stdyeslfiqsropeaisisa Positians g eferdp fo P1d:35)\Whas sfid in an

opposite direction, the bolts 16 and 16 are moved into narrow hole portions 22d and 22d in the long

holes 22b dinori2 2hevhodee!1 1annist @l sifahedchéde 2 1.6 1Ssaa dbti il yheheqila brantetiaberve as
stoppers so that the bolts 16 and 16 cannot be pulled out. [00481 Based on the foregoing

configuratiot,caglisaledrabhynoeadsasidsepranated HomnslizaptaeviaterdaktAbed with reference
to FIG. 14. '
[0040]

(e) step
* FIGs. 8 (e) and 9 (e) illustrate a state where, after the plate materials 12b,

11d and 11c have been separated from the frame 10, the last plate material

12a remains erected on the placement plane 2a (the disassembly process is

completed).

[0041]

FIG.101is a mégniﬁed view of a part indicated with reference code Z in FIG. -
8 for illustrating the foregoing (¢) process in detail. In FIG. 10, the plate
material 11d is inclined inward (toward the space S) at a predétermined or
larger angle (5° or more, for example).with respect to thé plate material iZa,
~ where the projection 114 projecting from the outer surface F of the plate
~ material 11d is off the hole 221 in the erect plate 22a of the adjaceﬁt guide 22.
At the same time, the end bending poi‘ﬁion 1122a of the second connecting |
part _112 of the: plate material 11d is off the concave groove 1212 of the first
| connecting part 121 of the plate material 12a. In this state, thé plate :
~material 11d can be separate_d from the plate material 12a siimply' by pulling

out.



18 [0049] (a) step. A state shown in FIG. 14() follows the state shown in FIG. 12(11). More
specifically, the longitudinally located plate materials 12a and 12b are already mounted on the
respective guides 23 and 24, and the frame 1 takdé the form of a parallelogram as seen from the
top. In this state, the plate material lib is inclined inward (in a direction of an arrow M in FIG. 14)
and then separated. [0050] (b) step. Subsequently, in (b) step of FIG. 14, the plate material 12a is
inclined outward (in a direction of an arrow N in FIG. 14) and then separated. [0051] (c) step. In this
step, subs ?%g to the operation with the plate material 12a in the previous step, the longitudinal
plate materia is inclined outward (in a direction of an arrow 0 in FIG. 14) and then separated.

[0052] (d) $tRm: 10 hinsieRdhs plate WakLiahis ANBdeRIsRaBEd QR haveldeement
surface 2a of the base 2. [0053]
completed, the four separated plate materials 11c, 11d, 12a and 12b are
" stacked on the placement plane 2a of the base 2 and the cover member 3 is
being laid on the placement plane 2a from above to close the placement plane

2a. Accordingly, the plate materials 11c, 11d, 12a and 12b can be returned

in the state of being closed by the cover member 3 to the article storage site.

[0043]

Inner wall surfaces of the four walls constituting the cover member 3 are
closed such that they are opposed to and in contact with outef wall surfaces
of the erect plétes of the guides 21 té 24 on the placement plane 2a of the
base 2. In addition, to prévent the cover member 3 from coming off, it is
preferred to provide a means for fixing the cover member 3 and the base 2,

for example, a belt tightening means or the like (not shown).

'[0044]

Next, FIGs. 12 to 14 are views showing one example of a disassembly process
with the frame 1 (refer to FIG. 1). In this disasseﬁbly process, as shown in
FIG. 12 (), first the plate materials 12‘a and 12b are pulled upward toa
position where thé plate materials 12a and 12b are mounted on upper ends
of the. erect plates of fhe guides 23 and 24. (Refer to an arrow K It is to be

noted that the plate materials 12a and 12b are not completely pulled out).

| [0045] |



(e) step. In this step, all the separated plates 11a, 11b, 12a, and 12b are gathered again on the
base 2. 19 [00541 (f) step. In this step, all the plate materials 11a, 11b, 12a, and 12b are stacked
on the placement plane 2a of the base 2. Subseqdénht to this step, similarly as in FIG. 11, the cover
member 3 is laid from above to close the plate materials 11a, 11b, 12a, and 12b stacked on the
placement plane 2a (refer to FIG. 11). [00551 As foregoing, a configuration of the present
invention has been described on the basis of preferred embodiments with reference to FIGs. 1 to

4. In storngeAaddiRaRposILBR AF PN 2QYFY MRTGIEHE(ELIAL 1T Ja%)dsl(?dda% the frame

1 or 10 erecting on the base 2 so that a top, four sides and bottom of the space S (refer to FIG. 1)

are closed. dli¢ i bretioadtdfRiRMahdTIARRA NG CRYSEAMSETPensheanResfixed together In

one example, a fastener is provided on outer surfaces of some plate materials (at least a pair of
opposing pleaeatialegedsh aispresiefeomithd pusivdhersutte thalladplheé amposiials d@aespdnding to
the cover member 3 are fitted into the fastener to fix the plate materials. Industrial Applicability
[00561 Thed fhetenmavaiedoadhdguises 38 andSdorespactiivalyuitable for transporting or
storing an article. In particular, the present invention can be used as a so-called returnable box that

is delivered between an article
[0046]

FIG. 13 illustrates a preferred structure between plate materials and guides
involved in sliding the plate materials 11a and 11b. Taking the plate
material 11b as an example, long holes 22b and 22b are formed around right
and left ends of the erect plates of the guide 22 supporting the plate material
11b, respectively, and bolts 16 and 16 are projected at corresponding

positions on the plate material 11b.

[0047]

The bolts 16 and 16 are inserted into large hole portions 22¢ and 22¢ formed
in the long holes 22b and 22b at predetermined slide positions (refer to FIG.
13). When slid in an 6pposi’ce direction, the bolts 16 and 16 are moved into
narrow hole portions 22d and 22d in the long holes 22b and 22b, whereby
umbrella-shaped heads 161 and 161 of the bolts 16 and 16 serve as stoppers

so that the bolts 16 and 16 cannot be pulled out.

[0048]
Based on the foregoing configuration, a disassembly process of the frame 1 .

on the base 2 Willlbe described with referehce to FIG. 14.



20 storage site and a destination site. Brief Description of the Drawings [0057] FIG. 1 is a plan
view as seen from the top (top plan view) of one embodiment of a frame constituting an assembly
box in the present invention; FIG. 2 is a magriiied view of an X portion in FIG. 1 (showing a
connecting structure); FIG. 3 is a magnified view of a Y portion in FIG. 1 (showing a connecting
structure); FIG. 4 is a view showing an embodiment using first and second connecting parts
formed separately from plate materials; FIG. 5 is a top plan view showing a modified embodiment

f th
ormne [0049]
(a) step. A state shown in FIG. 14 (a) follows the state shown in FIG. 12 (II).

More specifically, the longitudinally located plate materials 12a and 12b are
already mounted on the respective guides 23 and 24, and the frame 1 takes
the form of a parallelogram as seen from the top. In this state, the plate

material 11b is inclined inward (in a direction of an arrow M in FIG. 14) and

then separated.

[0050]
(b) step. Subsequently, in (b) step of FIG. 14, the plate material 12a is

inclined outward (in a direction of an arrow N in FIG. 14) and then

separated.

[0051]

(c) step. In this step, subsequent to the operation with the plate material
12a in the previous step, the longitudinal plate material 12b is inclined

outward (in a direction of an arrow O in FIG. 14) and then separated.

[0052]

" (d) step. In this step, the plate material 11a alone remains erected on the

" placement surface 2a of the base 2.

" [0053]
(e) step. In this step, all the separated plates 11a, 11b, 12a, and 12b are

gathered again on the base 2.



frame; FIG. 6 is a view showing one example of an embodiment of a base (2) for placement of
a frame (1 or 10); FIG. 7 is a partial perspective view of a guide (22) of a base (2) and its
surroundings when one plate material (11d) alone 19 placed inside the guide (22) of the base (2);
FIG. 8 is a view showing a disassembly process of the frame (10) in five steps (a to e) with top plan

views of the frame (10) on the base (2); FIG. 9 is a perspective view showing the same
disassembly process in five steps (a to e); FIG. 10 is a magnified view of a portion indicated with
reference code 21 Z in FIG. 8 for illustrating (c) step in detail in the disassembly process; FIG.

11 is a view showing a state where, after all the disassembly steps have been completed, the four
separated ig¢g;materials (11c, 11d, 12a and 12b) are stacked on the placement plane (2a) of the
base (2) and the cover member (3) is being laid on the placement plane 2a from above to cover the

placement [¢fa8eega; In this step, all the plate materials 11a, 11b, 12a, and 12b are
stacked on the placement plane 2a of the base 2. Subsequent to this step,
similarly as in FIG. 11, the cover member 3 is laid from above to close the
plate materials 11a, 11b, 12a, and 12b stacked on the placement plane 2a

(refer to FIG. 11).

[0055]

As foregoing, a configuration of the present invention has been described on
the basis of preferred embodiments with reference to FIGs. 1to 14. In
storing and transporting an article, the cover member 3 (refer to FIG. 11) is
laid on the frame 1 or 10 erecting on the base 2 so that a top, four sides and
bottom of the space S (refer to FIG. 1) are closed. It is to be noted that the
| frame 1 or 10 and the cover member 3 can be ﬁxed together. In oné example,
a fastener is provided on outer. surfaces of some plate materials (at least a
pair of opposing plate materials) at predetermined positions such that a belt
| at a posttion corresponding to the éover member 3 are fitted into the fastener

to fix the plate materials.

Industrial Applicability
[ooe] o
The present invention can be used as‘ a case or container suitable for
| fransporting or storing an article. In particular, the present invention can

be used as a so-called returnable box that is delivered between an article -



FIG. 12 is a view for illustrating an initial step in a disassembly process of the frame (1); FIG. 13
is a view for illustrating a configuration involved in a sliding operation of the plate material (11b)
constituting the frame (1); and FIG. 14 is a viefdffor illustrating in sequence the steps in the
disassembly process of the frame (1). Description of Reference Numerals [0058] 1 and 10Frame
2Base 3Cover member ha, lib, lie and lid (Transverse) plate material 12a and 12b(Longitudinal)
plate material 111 and 121First connecting part

storage site and a destination site.

Brief Description of the Drawings

[0057]

FIG. 1 is a plan view as seen from the top (top plan view) of one
embodiment of a frame constituting an assembly box in the present
invention;

FIG. 2 is a magnified view of an X portion in FIG. 1 (showing a
connecting structure);

FIG. 3 is a magnified view of a Y portion in FIG. 1 (showing a
connecting structure);

FIG. 4 is a view showing an embodiment using first and second
connecting parts formed separately from plate materials; |

FIG. 5'_is a top plan view showing a modified embodiment of the

frame;

FIG. 6 is a view showing one example of an embodiment of a base )
for placement of a frame (1 or 10);

FIG.7isa pai‘tial perspective view of a guide (22) of a base (2) and its
éurroundings when one plate material (11d) alone is placed inside the guide
(22) of ‘the base (2); |

FIG. 8 is a. view showing a diéassembly process of the fraine (10) in
five steps (a to e) with top plan views of the frame (10) on the base (2);

FIG. 9 is a perspective view showing the same disaésembly process in

five steps (a to e);.

FIG. 10 is a magnified view of a'portion indicated wit_h reference code



112 and 122Second connecting part 1111 and 1211Forefront portion (of the first connecting part)
1112 and 1212Concave groove (of the first connecting part) 1121 and 1221Space (for embracing
the forefront portion 1211 and 22 1111) 1122 and21222L -shaped pawl (of the second connecting

part) a and BAngle required for inclining a plate material

Z in FIG. 8 for iIlustfating (c) step in detail in the disassembly proceés;

FIG. 11 is a view showing a state where, after all the disassembly
steps have been completed, the four separated plate materials (11¢, 11d, 12a
and 12b) are stacked on the placement plane (2a) of the base (2) and the
cover member (8) is being laid on the placement plane 2a from above to cover
the placement plane 2a;

FIG. 12 is a view for illustrating an initial step in a disassembly
process of the frame (1);

FIG. 13 is a view for illustiating a configuration involved in a sliding
operation of the plate material (11b) constituting the frame (1); and

FIG. 14 is a view for illustrating in sequence the steps in the

disassembly process of the frame (1).

Description of Reference Numerals

[0058]

1and 10 ‘ Frame

2 _ Base

3 | Cover member

11a, 11b, 11c and 11d (Transverse) plate material

12a and 12b (Longitudinal) plate material

111 ahd 121 ' .First connebcting part

112 and 122 Second connecting part |
- 1111 and 1211 | Forefront portion (o_f the first connecting part)
| _ 1112 and 1212 - Concave groove (of the first connecting part) _

1121 and 1_221 : vSpac.e‘(for embracing the forefront portion 1211 and



What is claimed is : 1An assembly box, comprising: a frame that is rectangular as seen from the
top and whose four sides are formed from plate materials which are square as seen from the front;
and a base that has a placement plane for the frag# and guides for supporting the plate materials
constituting the frame on the placement plane, the assembly box being characterized in that plate
material connecting parts are positioned at corners of the frame and have each a detachable
locking mechanism, and the plate material connecting parts comprising; a first connecting part
along an eraci ne plate material; and a second connecting part along an end of the other plate
material and capable of being locked into the first connecting part, the first connecting part

including a jgeeirapliperian and a §ogRaNE DIRAYE(HITASSALMARRHARBMIHL S RFeHEtermined

distance from an end of the forefront portion, and the second connecting part including a space

capable of amhehging the forefront paglierayit@d fosHaphdipavd fliekd intatdiealoncave groove,
wherein : :



two connected plate materials can be separated by inclining either one of the plate materials at a
predetermined or larger angle with respect to the connecting part. 2. The assembly box according
to Claim 1, characterized in that the predetermined®ngle is 5. 24 3. The assembly box according
to Claim 1, characterized in that disassembled plate materials are stacked on the placement plane
of the base and are closed by a cover member capable of being fixed to the base. 4. The assembly
' box according to Claims 1, characterized by being a container or case for transporting an article. 5.

The assemblm%ia(ﬁgo&lde@%]to Claim I, characterized in that the first and second connecting parts
y

are formed separatse rom the plate materials and are attached to ends of the plate materials.

1. An assembly box, comprising:

a frame that is rectangular as seen from the top and whose four sides are formed
from plate materials which are square as seen from the front; and

a base that has a placement plane for the frame and guides for supporting the plate
materials constituting the frame on the placement plane, the assembly box
being characterized in that

plate material connecting parts aré f)ositioned at corners of the frame and have
each a detachable locking mechanism, and

the plate material connecting parts comprising;

a first connecting part along an end of one plate material; and

a second connecting part along an end of the other plate material and capable of
being locked into the first connecting part,

the first connecting part including a forefront portion and a concave groove
formed at a position with a predetermined distance from an end of the
forefront portion, and the second connecting part including a space capable of
embracing the forefront portion and an L-shaped pawl fitted into the concave
groove, wherein

two connected plate materials can be separated by inclining either one of the plate

materials at a predetermined or larger angle with respect to the connecting

part.

2. The assembly box according to Claim 1, characterized in that the predetermined

angleis 5 °.



24

3. The assembly box according to Claim 1, characterized in that disassembled plate
materials are stacked on the placement plane of the base and are closed by a cover

member capable of being fixed to the base.

4. The assembly box according to Claims 1, characterized by being a container or case

for transporting an article.

5. The assembly box according to Claim 1, characterized in that the first and second
connecting parts are formed separately from the plate materials and are attached to

ends of the plate materials.





