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DESCRIPTION

HOUSING CASE FOR PLATE-SHAPED OBJECTS

BACKGROUND OF THE INVENTION
1. Field of the Invention

Thé present invention relatesl to a housing case for
plate-shaped objects.

2. Desc:.r:iption of the Related Art

In the case when precision products such as polarizing
films are packaged, the pa_lckaging needs to be made so that
at the time of transportation, the polarizing films are less
susceptible to rattling and impacts.

Conventionally, when the polarizing films 'ére p.a.ckaged,
the following packaging method shown in FIG. 29 has been used.
(1) A plurality of film laminated bodies 1 as plate-shaped
obj ec.ts (each of which consists of several tens of stacked
polarizing films) are housed in a plurality of molded trays

20 respectively.
| (2) The molded trays 20 are stacked vertically, and the molded
trays 20 are fixed to each other with an adhesive tape 21 so
as not to move.
(3) A corrugated board pad 23 is affixed to the bottom of a
corrugated board box 22, and the molded frays 20 are placed
on fhe corrugated board pad 23.

(4) Another corrugated board pad 23 is put on the molded trays
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20.

(5) Moreover, a packing material 24 (a pad containing air)
is put on the corrugated board pad 23, and the lid of the
corrugated board box 22 is closed in this state.

In accordance with the above-mentioned conventional
packaging method, it is possible to prevent the £ilm laminated
bodies from rattling and also to make them less susceptible
io impacts.

However,theprohlmnwiththismethodisthatuponpackaging,
time-consuming packaging tasks, such as bonding jobs with
adhesive tapes and packing jobs of corrugated board pads,
packing materials, etc., into the corrugated board box, are
required. )

 Moreover, after the package has been opened, the adhesive
tapes, the corrugated board pads, packing materials, étc.,
need to be discarded, and the corrugated board box also needs
tobe discarded after havingbeen used several times, resulting
in high packaging costs and adverse effects in terms of the

environmental conservation.

SUMMARY OF. THE INVENTION
The present invention has been devised to solve the
above.—mentione.d problem, and its objective is to provide a
packaging method whereby:

(1) packaging is made so that, duriné transportation, the



plate-shaped objects are free from rattling, and also less
suséeptible to impacts;
(2) the packaging job of the plate-shaped objects is easily
carrig'd out, and even after the packaging has been opened,
it is possible to prevent generation of wastes and consequently
to preserve environments; and
(3) it becomes possible to shorten the time of the packaging
process, and to reducepackagingcostsbycuttingcosts required
for the packaging materials. |

In order to achieve the above-mentioned objectives, a
plate-shapedobjecthousingcase inaccordance with thepresent
invention is provided with: a plurality of plate-shaped 6bj ect
housing spaces fhat are formed by piacing a plurality of
partition walls made of a resin material having an
_impact—absorbing- property in a manner so as to be aligned
bridging over a pair of sidewalls withpredetermined intervals
.from each ofher; and |

a tightening means for tightening and fixing the group
of partition walls housing the plate-shaped obj ects in the
respective plate-—shapéd object housing spaces in an
approaching direction of the adjacent partition walls, and
in this arrangement, the size of the entire case that has been
tightened and fixed by the tightening means is set to a
predetermined size that is fitted to a predetermined

transporting box, or to such a size as to allow a plurality
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of these cases to be housed in one box, or to such a size as
to allow these to be housed together with a packing material.
Thus, the present invention provides the following
functions and effects: |
[A] A plurality of plate-shaped objects are housed in a
plurality of plate—shaped object housing spaces in an
independentmanner, and the tighteningmeans tightens and fixes
the group of partition walls in the. é.pproaching directions
of the adjacent partition walls, and this is housed in a
predetermined transportingbox, and transported in this state.
[B] As described above, the tighteningmeans tightens and fixes
the group of partition walls in approaching direcfions of the
adjacent partition walls, and in this arrangement, the size
of the entire case that has been tightened and fixed by the
tightening means is set to a predetermined size that is fitted
to a predetermined transporting bc;x, or to such a size as to
allow a plurality of these cases to be housed in one box, or
to such a size as to allow these to be housed together with
packing materials; therefore, it is possible to prevent the
plate-shaped object housing case from rattling inside the
transportingbox, and also to prevent the plate-shaped objects
from rattling inside the plate—sﬁaped object housing case.
The above-description that “the size of the entire case
that has been tightened and fixed by the tightening means is

set to a predetermined size that is fitted to a predetermined



transporting box, or to such a size as to allow a plurality
of these cases to be housed in one box” refers to either of
the following cases (1) and (2):

(1)-I The size of the entire case is set so as to closely
fit to a predetermined transporting box.

(1) -II The size of the entire cases is set so as to allow
a group of the plate-shaped object housing cases to closely
fit to a transporting box.

(2) The size of the entire case is set tobe slightly smaller
than the case (1).

The case (1) makes it possible to eliminate the necessity
of stuffing the transporting box with pads (cushioning
materials, etc.). Thus, it becomes possible to eliminate the
generation of wastes (pads after use).

In the case (2), approximately one to two sheets of pads
are put'into the transporting box together with the housing
case having the above-mentioned arrangement.

Even in this case, since only one to two sheets of pads
are used, it is possible to reduce the amount of wastes even
though they might produce wastes. Moreover, if the pads are
formedas re—usablematerials, itbecomespossible toeliminate
the generation of wastes (pads after ulse) .

Here, in some cases, for example, the platel—shaped objects
are polz-irizing films and film-laminated bodies, each having

a plurality of laminated polarizing films, are housed in the
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plate-shaped object housing spaces, and transported from the
factory to a customer’s site. |

In such a case, the number of the ordered film laminated
bodies to be transported to a customer’s site might be smaller
than the number of all the plate—-shaped object housing spaces,
and the shipment might be made with several of the plate-shaped
object housing spaces being in an empty state.

In accordaﬁce with the arrangement of the present invention,
the respective pé.rtition walls are made from a resin materiél
having an impact-absorbing property; therefore, even in such
a case, a tightening force is applied to the plate-shaped
objects by flexibly distorting the adjacent pértition walls
in a manner so as to approach each other as the group of the
partition walls are tightened by the tightening means so that
itispossible toprevent theplate-shapedobjects fromrattling
inside the transporting box, in the same manner as described
above.

[C] Moreover, since the respective partition walls are made
from a resin material having aﬁ impact—absorbiﬁg pfoperty,
itispossible tomake theplate-shapedobjects less susceptible
to impacts during transportation.

[D] .Since the resin material having the impact-absorbing
property is superior in durability, it is possible to use the
plate—-shaped object housing case repeatedly.

Therefore, the above-mentioned functions [B] and [C] make



it possible to package in such a manner that the plate-shaped
objects are free from rattling and less susceptible to impacts
during transportation.

The above-mentioned function [A] makes it possible to
easilycarryoutapackagingprocess of theplate-shapedobjects,
and also to reduce the generation of wasteé after the packaging
has been opened, thereby reducing adverse effects to the
environment.

Moreover, the above-mentioned functions [A] and [D] make
. it possible to shorten the time required for tfxe packaging
process, and also to reduce costs required for the packaging
materials, thereby reducing packaging costs.

In a preferred embodiment of the present invention, the
tighteningmeans may have an grrangement iﬁ which a belt-shaped
member, made from a resin material having impact-absorbing
and flexible properties, is inserted into an insertion hole
formed in an end portion of each of the partition walls on
the side opposite to the insertion opening for the plate—-shaped
objects, and a first coupling section for coupling the ends
of the belt-shaped member in the length direction is placed
- 80 that the belt-shaped member, wound around the group of
partitionwalls, is tightened soas to fix thegroup of partition
walls. |

This arrangement provides the following functions:

The belt-shaped member, made from a resin material having



impact-absorbing and flexible properties, is wound around the
group of partitionwalls, andboth of the ends of thebelt-shaped
member in the length direction is éoupled by the first coupling
member so as to tighten and £ix the group of partition members.

In this manner, since the belt-shaped member wound around
the group of partition walls is tightened so as to fix the
group of partition walls, it is possible to positively tighten
and fix the group of partition walls.

Moreover, when the group of partition walls are tightened
and fixed, the belt-shaped member is simply wound around them,
and both of the ends of the belt-shaped member are only coupled
to each other by.the first coupling section; therefore, it
‘is not necessary to take a time-consuming task in the tightening
and fixing process.

Since the belt-shaped member has an impact-absorbing
prbperty, the plate-shaped objects are less susceptible to
impact forces during transportation.

Therefore, it becomes possible to provide a simple
structure for the tightening means.

In another preferred embodiment of the present invention,
a holding-use hole may be formed in.each of the ends of the
belt—-shaped member in the length direction so that the
respective ends of the belt-shaped member can be held.in an
uncoupled state.

This arrangement provides the following functions:
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For example, after the transporting box thus transported
has been opened and the coupling of the ends of the belt-shaped
member has been released, the above-mentioned ends canbe held,
and the plate-~shaped housing case having the above-mentioned
arrangement can be taken out, and carried to a predetermined
place.

Moreover, at the time of packaging, the ends of the
belt-shaped member can be held, and put the case into a
transporting'box.'

Therefore, it is possible to improve the operability.

In another preferred embodiment of the present invention,
theabove-mentionedpartitionwallsandsidewallsmaybe formed
by corrugatgd board material made from a resin.

Thisarrangementmakesitpossibletoprovidethefollowing
functions:

Sinée the partition walls and the side walls are formed
by the corrugated board material made from a resin, it is
possible to make the plate-shaped objects less susceptible
to impact forces during trahsportation.

In another preferred embodiment of the present invention,
a positional fixing means, which presses the plate-shaped
objectshousedinthehousingspacesoftheplate*shapedobjects
in the width direction from outside so that they are fixed
in their positions in the width direction with respect to the

partition walls, may be installed.



This arrangementmakes itpossible to provi&e the following
functions:

The plate-shaped objects housed in the housing spaces of
the plate-shaped objects are pressed by the positional fixing
means in the width direction from outside so that they are
fixed in their positions in the width direction of the
plate-shaped objects with respect to the partition walls.

Then, the group of partition walls are tightened and fixed
by the tightening means in such a direction as to allow the
‘adjacentpartitionwalls to approacheachother, andthenhoused
in a predetermined transporting box, and this is transported
in this state.

| As described above, since the plate-shaped objects are'
fixed by the positional fixing means in their positions in
the width direction of the plate—shaped objects with respect
to the partition walls, it becomes possible to prevent the
plate-shaped ocbjects housed in theplate-shaped object housing
spaces from rattling in the width direction with respect to
the pa.ftition walls.

For example, it may be proposed that only the tightening
force of the tightening member is used so as to prevent the
plate—-shaped objects from rattling in the width direction with
respect to the partition walls.

However, in this method, the tightening force has to be

increased sufficiently, resulting in the following problems
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in some cases.

In other words, in the case when the plate-shaped objects
arepolarizingfilms andwhenfilmlaminatedbodies, each having
a plurality of laminated polarizing films, are housed in the
plate—-shaped object housing spaces, the excessive tightening
forcecauses anadhesivematerial layer formed on thepolarizing
plate to be compressed and deformed.

When the deformation remains as a dent without having been
recovered and when the polarizing plate is used in a.liquid
crystal display apparatus, etc., the dent causes an image
deformation, resulting in a defective polarizing plate.

In contrast, the arrangement of the present embodiment
uses the positional fixing means to prevent the plate-shaped
objects from rattling in the width direction with respect to
the partition walls; therefore, as compared with the case in
which only the tightening force from the tightening means is
used to prevent the plate—-shaped objects from rattling in the
width direction, it is possible to weaken the tightening force
from the tightexiing means, and consequently to avoid the
above-mentioned problem.

As described above, the plate-shaped objects are
positionélly fixéd by the positional fixing means in the width
direction of the plate-shaped objects with respect to the
partition walls, and they are also tightened and fixed by the

tightening means in such a direction as to allow the adjacent
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partition walls to approach each other, while the size of the
entire case that has been tightened and fixed is set to a
predetermined size that is fitted to a predetermined
transéorting box, or to such a size as to allow a plurality
of these cases to be housed in one box, or to such a size as

to allow these to be housed together with packing materials;
therefore, it is possible to prevent the plate—-shaped object
housing case from rattling inside the transporting box, and
also to prevent the plate-shaped objects from rattling inside
the plate-shaped object housing case.

In still another preferred embodiment of the present
invention, the positional fixing ﬁeans may have an arrangement
in which: a cutout section is formed in each of the two ends
or in one end in the width direction of each of the partition
walls, and an elongated plate-shaped object pressing member
bridging over the partition walls is placed in the cutout
sections so as to freely change its position in the width
direction, while a second coupling section for coupling the |
plate—-shaped object pressing member to the belt-shaped member
or to the outermost partition wall is ipstalled.

This arrangex;lent makes itpossible toprovide the following
functions:

The elongated plate—-shaped object pressing member, placed
in the cutout sections each of which is formed in each of the

two ends or in one end in the width direction of each of the
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partition walls, is altered in its position to the center
portion of each of the partition walls.

Then, the second coupling section of the plate-shaped
pressing members is coupled to the belt-shaped member or to
the outermost partition wall.

Thus, the plate-shaped objects housed in the plate-shaped
object housing spaces are pressed in the width direction of
the plate-shaped objects .:,Erom outside so that they are
positionally fixed iﬁ the width direction of the plate—-shaped
objects with respect to the partition walls.

Therefore, it is possible to simplify the structure of
the positional fixing means.

In still another preferred embodiment of ‘the present
invention, the plate-shaped object pressing member may be
formed into aplate shape, and may have an arrangement in which:
protruding portions, which protrude outwards in the width
direction of the plate-shaped objects, are formed in the
respective ends in the length direction of the plate-shaped
object pressing member, and with the pla'i:e—shaped object
pressing member being pressed onto the plate-shaped objects,
each. of the protruding portions is engaged with the outermost
partition wall from outside of the partition wall.

This arrangement makes it possible toprovide the following
function:

It ispossible to prevent the plate—~-shaped ocbject pressihg
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member from offsetting from the plate-shaped objects in the
direction in which the partition walls are aiigned.

In still another preferred embodiment of the present
invention, the second coupling section may have an arrangement
in which: assisting belt-shaped members are affixed to the
plate—-shaped object pressing member in a manner so as to
protrude fromboth of the ends in the length direction thereof,
and female or male face fasteners, which fit to male or female
face fasteners attached to the belt-shaped member or the
outermost partition walls, are formed on both of the ends of
the assisting belt-shaped members.

This arrangement makes it possible toprovide the following
function:

The plate-shaped objects are housed in the plate-shaped
object housingspaces. Then, the female ormale face fasteners
onboth of the ends of the assistingbelt-shapedmembers affixed
to the plate-shaped object pressing member are engaged with
the male or female face fasteners placed on the belt-shaped
member or the outermost partition walls.

Thus, the plate-shaped objects are positionally fixed in
the width direction of the plate—-shaped objects with respect .
to the partition walls.

In other words, in order to positionally fix the
plate-shaped objects in thewidthdirectionof theplate—shaped

objects with respect to the partition walls, the elongated
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plate-shaped object pressing member is altered in its position
to the center portion of the partition walls, and the female
or male face fasteners on both of the ends of the assisting
belt-shaped members are simply engaged with the male or female
facefastenersplacedonthebelt—shapedmemberortheoutermost
partition walls; therefore, it is not necessary to take a
time-consuming task to positionally fix the plate-shaped
;bjects.

Moreover, aplate-shaped object housing case in accordance
with the second invention has an arrangement in which: a
plurality of partition walls made from a resin material having
an impact—aﬁsorbing'property are placed over each of a pair
of side vialls 80 as to be aligned with predetermined intervals
to form a plurality of plate-shaped object housing spaces,
and a bottom member is formed on one of the opening sideé of
the group of the pértition walls, while a lid member for opening
and closing the other opening side is placed, and in this
arrangement, the size of the entire case in which the
plate-shaped objects have been housed in the plate-shaped
object housing spaces is set to a predetermined size that is
fitted to a predetermined transpofting box, or to such a size
as to allow a plurality of these céses to be housed in one
box, or to such a size as to allow these to be housed together
with packing materials. |

This arrangement provides the following functions:
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[a]l A plurality of plate—-shaped objects are housed in a
plurality of plate-shaped object housing spaces independently,
and the other opening side of the group of partition walls
isclosedbythelidmember,andthisishousedinapmedetermined
transporting box, and transported in this state.
[b] As described above, the size of the entire case in which
the plate-shaped objects have been housed in the plate~shaped
object housing spaces is set to a predetermined size that is
fitted to a predetermined transporting box, or to such a size
as to allow a plurality of these cases to be housed in one
box, or to such a size as to allow these to be housed together
with packing materials; therefore, it is possible to prevent
the respective plate-shaped object housing cases having the
above-mentioned arrangement (or each of the plate-shaped
object housing cases having the above—-mentioned arrangement)
from rattling inside the transporting box, and also to prevent
theplate—shapedobjectsfromrattlinginsidetheplate—shaped
object housing case. |

The above—description that “the size of the entire case
is set to apredetermined size that is fitted to a predetermined
transporting box, or to such a size as to allow a plurality
of these cases to be housed in one box” has been explained
in the “functions” of the arrangement of the first invention.

Thus, this arrangements makes it possible to provide the

same functions as the “function” of [B] of the arrangement
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of the first invention.

[c] Moreover, since the respective partition walls are made
from a resin material having an impact-absorbing property,
itispossibletomaketheplate—shapedobjeéts1esssusceptible
to impacts durihg transportation.

[d] Since the resin material having the impact-absorbing
property is superior in durability, it is possible to use the
plate—-shaped object housing case repeatedly.

Therefore, the above—-mentioned functions [b] and [c] make
it possible to package in such a manner that the plate-shaped
objects are free from rattling and less susceptible to impacts
during transportation.

The above-mentioned function [a] makes it possible to
easilycarryoutapackagiﬁgprocessoftheplate-shapedobjects,
and.also to reduce the generation of wastes after the packaging
has been opened, thereby reducing adverse effects to the
environment. |

ﬁoreover, the above-mentioned functions [a] and [d] make
it possible to shorten the time required for the packaging
process, and also to reduce costs required for the packaging
. materials, thereby reducing packaging costs.

In a preferred embodiment of the second invention, the
above-mentioned partition walls, side walls, bottom member
and 1lid member are formed by corrugated board material made

from a resin.
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This arrangement providés the following function:

Since the above-mentioned partition walls, side walls,
bottom member and lid member are formed by corrugated board
material made from a resin, it is possible to make the
plate-shaped objects less susceptible to impact forces during

transportation.

BRIEF DESCRIPTION OF THE DRAWIﬁGS

Fig. 1 is a perspective view showing a film-laminated body
housing case;

Fig. 2 is a drawing that shows respective parts of the
filfn-laminated body housing case;

Fig. 3 is a perspective view that shows a film-laminated
body, the film-laminated body housing case and a transporting
box; |

Fig. 4 is a drawing that shows a state in which the
film-laminated body housing case is housed in the transporting
box;

Fig. 5 is a drawing that éhows a state in which the
film-laminated body housing case is housed in the transporting
box;

Fig. 6 is a pé_rspective view that shows the transporting
box;

Fig. 7 is aperspective view that shows another embodiment;

Fig. 8 is a perspective view that shows still another
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embodiment;

Fig. 9 is a perspective view that shows still another

embodiment;
Fig. 10 is a perspective view
embodiment;

Fig. 11 is a perspective view

embodiment;
Fig. 12 is a draﬁing that shows
Fig. 13 is a perspective view
embodiment;

Fig. 14 is a perspective view

embodiment;
Fig. 15 is a drawing that shows

Fig. 16 is a perspective view

embodiment;

Fig. 17 is perspectife view

embodiment;

Fig. 18 is perspective view

embodiment;

Fig. 19 is a perspective view

embodiment;

Fig. 20 is perspective view

embodiment;
Fig. 21 is

perspective view

embodiment;
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Fig. 22
embodiment;
Fig. 23
embodiment;
Fig. 24
embodiment;
Fig. 25
embodiment;
Fig. 26

embodiment;

is

is

is

is

is

perspective

perspective

perspective

perspective
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view

view
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view

Fig. 27 is a drawing that shows

Fig. 28 is a drawing that shows

and

that shows still another

that shows sti.ll another

that shows still another

that shows still another

that shows still another

still another embodiment;

still another embodiment;

Fig. 29 is a drawing that shows a conventional arrangement.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figures, the following description will

discuss embodiments of the present invention.

Figs. 1, 2 and 3 show a housing case C (corresponding to

the plate-shaped object housing case) for housing a plurality

of film-laminated bodies 1 (each having a structure in which

50 polarizing films serving as the plate-shaped objects are

laminated), and a transporting box D for housing this housing

case C.

The housing case C is provided with: a plurality of
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film-laminated body housing spaces S (corresponding to the
plate-shaped object housiné spaces) that are formed by placing
a plurality of partition plates 2 (corresponding to partition
walls) in a manner so as to be aligned bridging over a pair
of side plates 3 (corresponding to side walls) with
predetermined intervals from each other; and

a tightening means 4 for tightening and fixing the group
of partition plates housing the film-laminated bodies 1 in
an approaching direction of the adjacent partition plates 2.

Both of the partition plates 2 and the side plates 3 are
formed by corrugated board material made from) a resin
(corresponding to the resin material having an
impact-absorbing property).

The tightening means 4 has éh-arrangement in which a
belt-shaped member 5, formed by corrugated board material made
from a resin (corresponding to the resin material having
impact-absorbing and flexible properties), is inserted into
an insertion hole 11 formed in an end portion of each of the
partitionplates 2 on theside opposite to the insertion opening
for the film-laminated bodies 1, and a face fastener 6
(corresponding to the coupling section) foi superposing and
coupling the ends of the.belt-shaped.member 5 in the length
direction is placed on the belt-shaped member 5 so that the
belt—shapedmembers,woundaroundthegroupofpartitionplates,

is tightened so as to fix the group of partition plates.

21



Here, on each 6f the two ends in the length direction of
thebelt-shapedmember 5, two foldinglines L (morespecifically,
“narrowed portions”) are formed in the width direction.

Moreover, a pair of holding-use holes 33, which are
superposed when the belt-shaped member 5 is folded down along
the folding line L on the idle. end side, is formed in the
belt-shaped member 5 so that both of the ends of the belt-shaped
member 5 can be held, when it is in an uncoupled state (see
Fig. 3). The portions of the belt-shaped member 5 that have
been folded down along the folding lines L are coupled to each
other by face fasteners 6.

A recessed section 7 is formed in each 'p;rtition plate
2 on the insertion opening side so that each film-laminated
body 1 is easily inserted to and removed from each
film-laminated body housing space S. Moreover, a window 8
is formed in one of the partition plate 2 of the paii: of the
~outermost partition piates 2 so that a label (on which the
kind, etc. of the film—laminated bodies are written) affixed
on the film-laminated body 1 can be read.

The partition plates 2 and the side plates 3 are assembiled
by inserting one side into the slit 12 on the other' side..

Moreover, slits 35 are formed in both of the ends in the
width direction of each partition plate 2 on the bottom side
(on the end side opposite to the insertion opening of the

 film-laminated body 1) . A pair of resin frames 14 are fitted
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to this pair of slits in a row individually, with the resin
frames 14 and the side walls 3 being fastened with rivets.

Furthermore, the size (length, width and height) of the
entire case in which the film-laminated bodies 1 have been
housed in the film-laminated body housing spaces S, and
tightened and fixed is set to an appropriate size to be fitted
to the transporting box D.

As illustrated in Fig. 3, with the above-mentioned
structure, the film-laminated bodies 1 are housed in the
film-laminated body housing spaces S individually, and the
" belt-shaped member 5 is wound around the group of the partition
plates.

Moreover, both of the ends in the length direction of the
belt member 5 are superposed, and coupled by the face fasteners
6 so that the group of the partition plates are fastened, and
fixed. Thus, this is housed in the transporting box D, and
transported.

As illustrated in Figs. 4, 5 and 6, the transporting box
D consists of a box main body 12 and an upper lid 13. The
upper 1id 13 is provided with two folding portions 13A on the
short side with face fasteners 19, one folding portion 13A
on the long side with a face fastener 19, and one foldingportion
13A on the long side without any face fastener.

Then, the three foldingportions 13Awith the face fasteners

19 are folded down on the upper end side of the box main body"
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12, and fixed thereon with the fasteners 19.

Moreover, the one folding portion 13A on the long side
without any face fastener is fixed on the upper end side of
f.he box main body 12 with a rivet (not shown). Furthermore,
a sealing tack 15 is put over the folding portion 13A on the
long side with the face fastener 19 and the upper end side
of the box main body 12.

Four face fasteners 71 are placed on the four corners of
the surface of the upper 1lid 13 and four face fasteners 71
are also placed on four corners of the bottom face of the box
ﬁainbodylZsothat,inthecasewhenapluralityoftransporting
boxes D are stacked longitudinally, the corresponding face
fasteners 71 are coupled to each other; thus, it is possible
tomakethetransportihgboxeleesssusceptibletooffsetting
in their positions. InFig. 6, reference number 30 represents
a handle.

This handle 30 is placed on the short side wall of the
| long and short side walls of the box main body 12; however,
this may be placed only on the long side wall, or may be placed
on either of the long and short side walls.

Both of the ends of the handle 30 ére inserted into through
holes formed in each of the side walls, and fastened on the
rear face side of the side wall.

Then, the handle portion on the rear fa_ce side is pressed

by an adhesive tape 40 so as to be fixed (see Fig. 3). 1In
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this manner, by pressing and fixing the handle portion with
the adhesive tape 40, it is possible to suppress the handle
portion from rising on both of the end sides inside the box
mainbody 12. Moreover, this alsomakes itpossible toprevent
foreign matters from entering the box main body 12 through

the through holes.

[Another preferred embodiment I]

As illustrated'in Figs. 7, 8 and 9, the size (lenéth, width
and height) of the entire case in which the film-laminated
bodies 1 have been housed in the film-laminated body housing
spaces S, and tightened and fixed is set to an appropriate
size so that two of these cases are fitted to the transporting
box D.

In the above-mentioned structure, the film-laminated
bodies 1 are housed in the film-laminated body housing spaces
S individually, and the belt-shaped member 5 is wound aro_und
the group of the partitio:_a plates. Moreover, both of the ends
in the lenéth direction of the belt member 5 are superposed,
and coupled by the face fasteners 6 so that the group of the
partition plates are fastened, and fixed. Thus, two of the
cases are housed in the transporting box D, and transported.

The size of the entire case that has been tightened and
fixed may be set to an appropriate size so that three or more

of these cases are fitted to the transporting box D.
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[Still another preferred embodiment Ii]

As illustrated in Fig. 10, upon setting the size of the
case, the size of the entire case that has been tightened and
fixed may be set to an appropriate size so as to be fitted
to the transporting box D together with a packing material
50.

The packing material 50 is a so—-called air pack which is
used by supplying air into a bag so as to be inflated, and

designed to be re-used.

[Still another preferred embodiment III]

Figs. 11, 12 and 17 show a housing case C for housing a
plurality of film-laminated bodies 1, and a transporting box
D for housing this housing case C.

The housing case C is provided with: a plurality of
film-laminated body housing spaces S that are formed by placing
aplurality of partitionplates2ina manner so as tobe aligned
bridging over a pair of side plates 3 with predetermined
intervals from each other;

a positional fixing means 51 which presses the
film-laminated bodies 1 housed in the film-laminated body
housing spaces S in the width direction of the film-laminated
bodies 1 from outside so that they are fixed in their positions

in the width direction with respect to the partition plates
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2; and

| a tightening means 4 for tightening and fixing the group
of partition plates housing the film-laminated bodies 1 in
an approaching direction of the adjacent partition plates 2.

Both of the partition plates 2 and the side plates 3 are
formed by corrugated board material made from a resin.

The positional fixingmeans 51 has an arrangement inwhich:
‘a cutout section 52 is formed in eéch of the two ends in the
width direction of each of the partition plates 2, and an
elongated film-pressing member 53 (corresponding to
plate-shaped object pressing member) bridging over the
partition plates 2 is placed in the cutout sections 52 so as
to freely change its positions in the width direction, while
a second coupling section 57 for coupling the film-pressing
member 53 to the belt-shaped member 5 is installed.

More specifically, the film-pressing member 53 is formed
into a plate shape, and has protruding portions 53a which
protrude outwards in the width direction of the film-pressing
member 53, and are formed in the respective ends in the length
direction .of tl"le film-pressing member 53.

Here, with the film-pressing member 53 being pressed onto
the film-laminated bodies 1, each of the protruding portions .
53a is engaged with the outermostpartitionplate 2 fromoutside
of the partition plate 2.

Moreover, an assisting belt-shaped member 54 is affixed
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to the film-pressing member 53 in a manner so as to protrude
fz;om both of the ends in the length direction of the
film-pressing member 53.

Here, male face fasteners 56 relating to female face
fasteners 55 attached to the belt-shaped member 5 are placed
on bofh of the ends of the assisting belt-shaped members 54
so as to form the second coupling séction 57.

The assisting belt-shaped member 54 is an elongated female
face fastener, and is inserted into through holes formed in
both of the end sides of the film-pressingmember 53. Moreover,
the male face fasteners 56 are patched on the assisting
belt-shaped member 54 back to back.

The tightening means 4 has an arrangement in which: the
belt-shaped member 5, formed by corrugated board material made
from a resin, is inserted into an insertion hole 11 formed
in an end portion of each of the partition plates 2 on the
side opposite to the insertion opening for the film-laminated
body 1, and a face fastener 6 (corresponding to the first
coupling section) for superposing and coupling the ends of
the belt-shaped member 5 in the length direction is placed
on the belt-shaped member 5 80 that the belt-shaped member
5, wounci around the group of partition plates, is tightened
so as to fix the group of partition plates.

L represents folding line, and reference number_ 33

represents a holding-use hole (in the same mafmer as the first
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embodiment) .

The assembling structure, etc., between the partition
plates 2 and the side plates 3 are the same as those of the
first et;lbodiment; therefore, .the description thereof is
omitted.

The size (length, width and height) of the entire case
in which the film-laminated bodies 1 have been housed in the
film-laminated body housing spaces S is set to an appropriate
siie so as to be fitted to the transporting box D.

In the above-mentioned structure, as illustrated in Figs.
13, 15 and 17, the film-laminated bodies 1 are housed in the
film-laminated body housing spaces S independently, and the
f ilm-laminatedbodies 1l arepressedby the film-pressingmember
53 in the width direction from outside.

Then, one of male face fasteners 56 on both of the end
sides of the assisting belt-shaped members 54 affixed to the
film-pressing member 53 is superposed on the female face
fastener 55 formed on the b_elt—shaped member 5.

Moreover, the other of the male face fasteners 56 .on both
of the ends sides of the assisting belt-shaped member 54 is
superposedonthe rear face of the one of the ends of theassisting
belt—-shaped member 54 (that is, female face fastener as
described earlier).

Thus, the film-laminated body 1 is p.ositionally fixed in

the width direction of the film-laminated body 1 with respect
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to the partition plates 2.

Then, the belt-shaped member 5 is wound around the group
of partition plates, and both of the ends of the belt-shaped
member 5 in the length direction are superposed on each other
to be coupled by the face fasteners 6 so that the group of
the partition plates are tightened, and fixed. This is housed
in the transporting box D in this state, and transported (see
Figs. 16, 17, 18 and 19).

Here, in the case wvhenboth of the ends of the film-laminated
body 1 in the width direction are ailowed to contact the inner
faces of both of the partition plates 2, it is not necessary
to use the positional fixing means 51; therefore, in such a
case, as shown in Fig. 14, the assisting belt-shaped member
54 is bent outward from the partition plates 2 and the face
fasteners of both of the ends are coupled to each other.

The face fasteners on the end sides of the pair of right
and left assisting belt—-shaped members 54 may be coupled to
each other so that the film-laminated bodies 1 housed in the
film-laminated body housing spaces S are pressed in the width
direction from outside so as to be positionally fixed in the
width direction with respect to_the partition plates 2.

The film-pressing member 53 may be coupled to thepartition
plate 2 on the outermost side.

As illustrated in Figs. 20 and 21, the size (length, width

and height) of the entire case in which the film-laminated
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bodies 1 have been housed in the film—-laminated body housing
spaces S, and tightened and fixed is set to an appropriate
size so that two of these cases are fitted to the transporting
box D.

Figs. 21 and- 22 show a state in which two housing cases
are houséd into the transporting box D.

As illustrated in Fig. 23, the size of the entire caée
that has been tightened and fixed may be set to an _appropriate
size so as to _be fitted to the tranéporting box D together
with a packing material 50.

The size of the entire case that has been i:ightened and
fixed may be sét to an appropriate size so that three or more

of these cases are fitted to the transporting box D.

[Still another preferred embodiment IV]

- As illustrated in Fig. 24, a film-laminated body housing
case has an arrangement in which: a plurality of partition
plates 2 are placed over each of a pair of side plates 3 sd
as to be aligned with predetermined intervals to form a
plurality qf film-laminated body housing spacés S, andabottom
member 70 is formed on one of the opening sides of the group
of the partition plates, while a pair of 1lid members 31 for
openingandclosing the other openingsideareplaced integrally
with the partition plate 2 on the outermost side so as to be

freely rock thereon, and
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the size of the entire case in which the film-laminated
bodies 1 have been housed in the film-laminated body housing
spaces S is set to a predetermined size that is fitted to a
transporting box D, or to such a size as to allow a plurality
of these cases to be housed in one box, or to such a size as
to allow these to be housed together with packing materials.

The partition plates 2, side plates 3, bottom member 71
and 1id member 31 are all formed by corrugated board material
made from a resin.

The structure of the 1lid member 31, which is provided with
'a.ho;ding—use hole 33, folding lines L and face fasteners 6,
is virtually the same as the structure of both of the ends
in the length direction of the belt-shaped member 5 of the
first embodiment.

The male face fasteners and the female face fasteners may
be set to have colors different ffom each other. This
arrangement makes it possible to easily recognize the male
and female face fasteners.

AsillustratedinFigs.25and26,theassistingbelt—shaped
member 54 may be superposed on the face fastener 55 formed
on the film-pressing member 53 so as to be éngaged therewith.
Cutout sections 60 are formed in both of the ends of the
film-pressing material 53 so as to accept the assisting
belt-shaped member 54.

As illustrated in Fig. 27, the positional fixing means
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51 may have an arrangement in which an elongated film—-pressing
member 53 bridging over a plurality of partition plates 2 is:
housed in a cutout section 52 formed in only one end in the
width direction of each of the partition plai:es 2, in a manner

so as to freely change in its position in the width direction.

[Still another preferred embodiment V]

As illustrated in Fig. 28, a film-laminated body housing
case has an arrangement in which: a plurality of partition
plates 2 are placed over each of a pair of side plates. 3
(correspénd_ing to the side walls) so as to be aligned with -
predetermined intervals to forma i)lurality of film-laminated
body housing spaces S,

~abottom member (not shown) is formed on one of the opening
sides of the group of the partition platgs, and

a pair of 1id members 31 for opening and closing the other
opening side are placed integrally with the éartition plate
2 on the outermost side so as to be freely rock thereon, and
in this arrangement,

the size of the entire case in which the film-laminated
bodies 1 have been housed in the film-laminated body housing
spaces S is set to a predetermined éize that is fitted to a
tfansporting box D, or to such a size as to allow a plurality
of these cases to be housed in one box, or to such a size as

to allow these to be housed together with packing materials.
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The partition plates 2, side plates 3, bottom member and
lid member 31 are all formed by corrugated board material made
from é resin.

The assembling structure of the partition plates 2 and
the side plates 3 is the same as the assembling structure of
those in the first embodiment. Moreover, the structure of
the 1id member 31, which is provided with a holding—-use hole .
33, folding lines L and face fasteners 6, is virtually the
same as the structure of both of the ends in the length direction
of the belt;shaped member 5 of the first embodiment.

In the above-mentioned embodiments, the first coupling
section 6 and the Second.coupling section 57 may be formed
by materials other than the face fasteners. Moreover, the
belt-shaped member 5 may be formed by cloth material. The
above-mentioned plate-shaped objects are not intended to be
limited to polarizing films; and, for example, glass may be
housed. Furthermore, the resin material having an
" impact—-absorbing propefty may be replaced by expanded

polyethylene or expanded polypropylene.
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CLAIMS
1. A plate-shaped object housing case characterized by

comprising:

aplurality of plate-shaped object housing spaces (S) that
are formed by placing a plurality of partition walls- .(2) made
of a resin material having an impact-absorbing property in
a manner so as to be aligned bridging over a pair of side walls
(3) with predetermined intervals from each other; and

a tightening means (4) for tightening and fixing the group
of partition walls (2) housing the plate-shaped objects (1)
in said respective plate-shaped object housing spaces (S) in
‘an approaching direction of the adjacent partition walls (2),

wherein the size of the entire case that has been tightened
and fixed by said tighteningmeans (4) is set to a. predetermined
size that is fitted to a predetermined transporting box (D),
or to such a size as to allow a plufality of these cases to
be housed in one box, or to such a size as to allow these to
be housed together with a packing material (50).

2. Theplate-shapedobjecthousingcaseaccordingtoclaim
1, characterized in that

said tightening means (4) has an arrangement in which a
belt-shaped member (5), made from a resin material having
impact-absorbing and.flexible prdperties, is inserted into
an insertion hole (11) formed in an end portion of each of

the partition walls (2) on the side opposite to the insertion
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opening for the plate-shaped objects (1), and

a first coupling section (6) for coupling the ends of said
belt-shaped member (5) in the length direction is placed so
that said belt-shaped member (5), wound around said group of
partition walls, is tightened so as to fix said group of
partition walls.

3. Theplate-shapedobjecthousingcaseaccordingtoclaim
2, characterized in that

a holding-use hole (33) is formed in each of the ends of
said belt-shaped member (5) in the length direction so that
the respective ends of said belt-shaped member (5) can be held
in an uncoupled state.

4. The plate-shaped object housing case according to any
one of claims 1, 2 and 3, characterized in that

said partition walls (2) and side walls (3) are formed
by corrugated board material made from a resin.

5. The plate-shaped ocbject housing case accord_ing to any
one of claims 1, 2, 3 and 4, characterized in that |

a positional fixing means (51), which presses the
piate—shaped objects (1) housed in said housing spaces (S)
of the plate-shaped objects in the width direction of the
plate-shaped objects (1) from outside so as to be fixed in
the positions thereof in said width direction with respect
to said partition walls (2), is installed.

6. Theplate-shapedobjecthousingcaseaccordingtoclaim
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5, characterized in that

said positional fixing means (51) has an arrangement in
which: a cutout section is formed in each of the two ends or
in one eﬁd in the width direction of each of said partition
ﬁalls(2),andanelongatedplate—shapedobjectpressingnmnber
(53) bi'idging over said partition walls (2) is placed in the
cutout sections so as to freely change its position in said
width direction, while a second coupling section (57) for
coupling said plate—-shaped object pressing member (53) to said
belt-shaped member (5) or i:o the outermost partition wall (2)
is installed.

7. Theplate-shapedobjecthousingcaseaccordingtoclaim
6, éharacterized in that

said plate-—-shaped object pressing member (53) is formed
into a plate shape, and has an arrangement in which: protruding
portions (53a), which protrude outwards in the width direction
of the plate-shaped objects (1), are formed in the respective
ends in the length direction of said plate-shaped object
pressing member (53), and with said plate-shaped objedt
pressing member (53) being pressed onto said plate-shaped
objects (1), each of said protruding portions (53a) is engaged
with the outermost partition wall (2) from outside of the
partition wall (2).

8. Theplate—-shapedobjecthousingcaseaccordingtoclaim

6 or 7, characterized in that
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said second coupling section (57) has an arrangement in
which: an assisting belt-shaped member (54) is affixed to said
plate—-shaped object pressing member (53) in a manner so as
to protrude from both of the ends in the 1ength direction of
said plate-shaped object pressing member (53) , and female or
male face fasfeners ’ whi.ch fit tomale or female face fasteners
attached to said belt-shaped member (5) or the outermost
partition walls (2), are formed on both of the ends of said
assisting belt-shaped member (54).

9. A plate—-shaped object housing case characterized by |
comprising:
| apluralityofpartitionwalls (2) madefromaresinmaterial
having an impact-absorbing p:-r:operty, that are placed over each
of apairofsidewalls (3) soas tobealignedwithpredetermined
intervals to form a plurality of plate—-shaped ocbject housing
spaces (8);

a bottom member (7'0) that is formed on one of the opening
sides of the group of said partition walls (2); and

a lid member (31) for opening and closing the other opening
side, |

wherein the size of theentire caseinwhichtheplate-shaped
objects (1) havebeenhousedinsaidplate—-shapedobjecthousing
spaces (S) is set to a predetermined size that is fitted to
a predetermined transporting box (D), or to such a size as

to allow a plurality of these cases to be housed in one box,
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or to such a size as to allow these to be housed together with
a packing material (50)ﬁ

10. The plate-shaped object housing case according to
claim.S, characterized in that

said partition walls.(2), side walls (3), bottom.membér
(70) and l1idmember (31) are formedby corrugatedboardmaterial

made from a resin.
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