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(57) A plate-shaped article carrier that enables vi-
bration/movement of plate-shaped articles during car-
riage to be reliably prevented. A glass plate carrier 100
is comprised of a frame 20 comprised of a floor plate
frame 21 and supporting pillars 22, partitioning beams
40 erected on the floor plate frame 21 such that glass
plates 10 can be stored therebetween, a pair of end'pan-
el frames 50 erected between the supporting pillars 22,
and upper beams 60 that restrain upper edges of the
stored glass plates 10. Each of the end panel frames 50
is comprised of eight pipes 51 arranged vertically, sliding
guides 52, and stoppers 53 fixed to the sliding guides
52. Each of the upper beams 60 is laid horizontally over
the upper edge of the corresponding glass plate 10, and
is fixed to a pair of the pipes 51 that face one another.
During carriage of the glass plates 10, the upper beams
60 are placed on the upper edges of the glass plates 10,
and the upper beams 60 are supported by the frame 20
via the end panels 50.

PLATE-LIKE OBJECT CONVEYING EQUIPMENT
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Description
Technical Field

[0001] The present invention relates to a plate-
shaped article carrier, and in particular to a plate-shaped
article carrier in which plate-shaped articles are vertical-
ly loaded.

Background Art

[0002] Glass plates are carried using, for example, a
glass plate carrier 80 having a substantially L-shaped
cross section as shown in FIG. 8. This glass plate carrier
80 is comprised of a floor plate 81, and a back receiving
portion 82 provided standing up perpendicularly from a
rear edge of the floor plate 81. A plurality of glass plates
83 are stored on the floor plate 81 so as to be parallel
to the back receiving portion. The stored glass plates 83
are fastened with a cushioning material or the like to pro-
tect the stored glass plates 83 during carriage.

[0003] Moreover, instead of such a glass plate carrier
80, a glass plate transporting container in which panels
can be stored individually in grooves has also been pro-
posed (Published Japanese Translation of PCT Appli-
cation (Kohyo) No. 2000-501052). As shown in FIG. 9,
this glass plate transporting container 90 has a floor por-
tion 91, a rear wall 92 that stands upright intersecting
the floor portion 91 substantially perpendicularly, and
groove units 94 in which are lined up substantially per-
pendicularly to each other a plurality of grooves of a
shape and dimensions so as to be able to receive edge
portions of panels 93, and also has elastic restraining
means comprised of stretched elastic restrainers such
as stretchable cords 95 each of which contacts a panel
93 and elastically pushes that panel 93 toward a line of
intersection between the floor portion 91 and the rear
wall 92. A plurality of the panels 93 are erected on the
floor portion 91 so as to be perpendicular to the rear wall
92. To protect the panels 93 stored between the groove
units 94 during carriage of the panels 93, each of the
stretched stretchable cords 95 is made to extend in the
plane of the corresponding panel 93 from the rear wall
92 above the floor portion 91 to the floor portion 91 in
front of the rear wall 92, and is made to contact an upper
front corner portion of the panel 93, whereby the stored
panels 93 are fastened.

[0004] However, according to the glass plate carrier
80 described above, a cushioning material or the like is
used to protect the stored glass plates 83, and in the
case that the glass plates 83 are of a special type such
as vacuumed glass, a cushioning material of a special
material or shape is required; the material and shape of
the cushioning material must thus be changed as ap-
propriate in accordance with the type of the glass plates
83.

[0005] Moreover, according to the transporting con-
tainer 90 described above, even though the panels 93
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are fastened using elastic restrainers such as stretcha-
ble cords 95, because the elastic restrainers are stretch-
able, the fastening of the panels 93 cannot be sufficient-
ly carried out, and hence vibration/movement of the pan-
els 93 during carriage cannot be sufficiently prevented.
[0006] It is an object of the present invention to pro-
vide a plate-shaped article carrier enabling vibration/
movement of plate-shaped articles during carriage to be
reliably prevented.

Disclosure of the Invention

[0007] To attain the above object, according to the
present invention, there is provided a plate-shaped ar-
ticle carrier comprising a floor portion, at least two par-
titioning members (partitioning beams) erected parallel
to one another on an upper surface of the floor portion
such that a plate-shaped article can be stored therebe-
tween, vertical members erected on the floor portion,
and an upper member (upper beam) that can be at-
tached to the vertical members and restrains an upper
edge of the stored plate-shaped article.

[0008] Preferably, the upper member is freely slidable
along the vertical members.

[0009] Preferably, the plate-shaped article carrier
comprises fixing means for fixing the upper member to
the vertical members.

[0010] Preferably, the upper member has substantial-
ly an inverted U-shaped cross-sectional shape.

[0011] Preferably, each of the partitioning members is
made of piping.
[0012] Preferably, the upper surface of the floor por-

tion is covered with an elastic member at a portion of
contact with the plate-shaped article.

[0013] Preferably, the elastic member is a non-slip
member.

[0014] Preferably, each of the partitioning members is
covered with an elastic member at a portion of contact
with the plate-shaped article.

[0015] Preferably, the elastic member is made of a
material selected from the group consisting of resins
and rubbers.

[0016] Preferably, each of the partitioning members
has a height greater than a height of center of gravity of
the plate-shaped article.

[0017] Preferably, the floor portion has the partitioning
members detachably fixed thereto.

[0018] Preferably, each of the vertical members is de-
tachably fixed to the floor portion.

[0019] Preferably, the vertical members are disposed
such that when detached from the floor portion, the ver-
tical members can be placed on the floor plate such as
to be fitted around the partitioning members.
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Brief Description of the Drawings
[0020]

FIG. 1 is a perspective.view of a plate-shaped arti-
cle carrier according to an embodiment of the
present invention;

FIG. 2 is a side view of FIG. 1;

FIG. 3 is a sectional view taken along line llI-1ll in
FIG. 2;

FIG. 4 is a front view of a variation of an upper beam
60;

FIG. 5is a front view of a variation of the glass plate
carrier 100 of FIG. 1;

FIG. 6 is a sectional view taken along line VI-VI in
FIG. 5;

FIG. 7 is a perspective view of the glass plate carrier
100 of FIG. 1 in a dismantled state;

FIG. 8 is a side view of a conventional glass plate
carrier; and

FIG. 9is a perspective view of a conventional glass
plate carrier.

Best Mode for Carrying Out the Invention

[0021] A plate-shaped article carrier according to an
embodiment of the present invention will now be de-
scribed with reference to the drawings.

[0022] FIG. 1is a perspective view of a plate-shaped
article carrier according to an embodiment of the
presentinvention, and FIG. 2 is a front view of the plate-
shaped article carrier of FIG. 1.

[0023] In FIGS. 1 and 2, a glass plate carrier.100, as
a plate-shaped article carrier in which glass plates 10
(plate-shaped articles) are carried, is comprised of a
frame 20 comprised of a floor plate frame 21 (floor por-
tion) having, for example, a width of 2340mm and a
depth of 420mm and, for example, four supporting pil-
lars 22 (vertical members) having, for example, a height
variable between 730 and 1200mm, horizontal rectan-
gular floor plates 30 (floor portion) that are disposed on
the floor plate frame 21 and are made, for example, of
12mm-thick plywood, partitioning beams 40 each made
of piping having an inverted U-shape erected on the
floor plate frame 21, a pair of end panels 50 (vertical
members) having, for example, a maximum height of
820mm that are each erected between, for example, two
of the supporting pillars 22 above the floor plate frame
21, and upper beams 60 that are laid horizontally be-
tween the pair of end panels 50.

[0024] The frame 20 further has a pair of detachable
joining bars 23 that are each laid horizontally between
a pair of the supporting pillars 22 on which the pair of
end panels 50 are uprightly provided. Moreover, the
frame 20 has provided therein holes for the forks of a
forklift truck; the forks of the forklift truck are inserted
into these holes, and then the forklift truck moves the
glass plate carrier 100 in which the glass plates 10 are

10

15

20

25

30

35

40

45

50

55

loaded.

[0025] Each rectangular floor plate 30 has stuck (cov-
ered) on an upper surface thereof a cushioning plate 31
having, for example, a thickness of 3mm made of rubber
(an elastic member) or the like as a non-slip member
designed with consideration given to the coefficient of
friction with the glass plates 10. Because the rectangular
floor plates 30 are each made with an elastic member,
the glass products such as glass plates 10 can be pre-
vented from being damaged, and because the elastic
members are non-slip members, vibration/movement of
the glass plates 10 during carriage can be reliably pre-
vented.

[0026] The partitioning beams 40 are provided, for ex-
ample, in two rows parallel to a front edge of the floor
plate frame so that the glass plates 10 can be stored
vertically therebetween. The partitioning beams 40 in
the two rows are parallel to each other, and, for example,
nine partitioning beams 40 are provided in each row. For
each pair of mutually facing partitioning beams 40 in the
two rows, the two partitioning beams 40 are positioned
in the same plane. Because the partitioning beams 40
are each made of piping having substantially an inverted
U-shape, the partitioning beams 40 can be made light
in weight.

[0027] The partitioning beams 40 are each com-
prised, for example, of SGP piping having fitted therea-
round a polyethylene hose (elastic member) having, for
example, a thickness of approximately 3mm, and, for
example, nine of the partitioning beams 40 are detach-
ably provided on the floor plate frame 21 via fixing fittings
41 such as nuts and bolts. As a result, the partitioning
beams 40 can be arranged in accordance with the size
of the glass plates 10 to be carried, and moreover in
accordance with the type or structure (e.g. vacuumed
glass, double glazing glass unit, single plate glass) of
the glass plates 10.

[0028] Moreover, the partitioning beams 40 are set to
be higher than the height of center of gravity of the glass
plates 10 to be carried. As a result, the partitioning
beams 40 can support each of the glass plates 10 at a
position higher than the center of gravity thereof, and
hence the glass plates 10 can be prevented from being
subjected to excessive loads and hence can be prevent-
ed from being damaged, and moreover the stored glass
plates 10 can be prevented from falling over even if the
end panels 50 are detached from the supporting pillars
22 when the upper beams 60 are not restraining upper
edges of the glass plates 10.

[0029] The pair of end panels 50 are each comprised
of, for example, eight pipes 51 (vertical members) ar-
ranged vertically so as to form an end panel. The pipes
51 further have thereon sliding guides 52 that are freely
slidable along the pipes 51, and stoppers 53 that are
fixed to the sliding guides 52 and fix the upper beams
60 in position. The pipes 51 are constructed so as to be
able to be detachably fixed to the end panels 50. Each
of the eight pipes 51 is fixed in a position in the depth
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direction of the floor plate frame intermediate between
two out of the nine partitioning beams 40. As a result,
the pipes 51 can be made to correspond to the positions
in which the glass plates 10 are placed, and moreover
the end panels 50 can be fitted between the partitioning
beams 40 after dismantling has been carried out as de-
scribed later.

[0030] The end panels 50 are constructed so as to be
detachable from the supporting pillars 22. As a result,
during, for example, an outward journey when glass
products such as glass plates 10 are not being carried,
the glass plate carrier 100 can be made compact. More-
over, stored glass plates 10 can be prevented from fall-
ing over inadvertently when the end panels 50 have
been detached from the supporting pillars 22 in the case
that the upper beams 60 are not restraining the upper
edges of the glass plates 10.

[0031] The upperbeams 60 are, specifically, each laid
horizontally between a pair of mutually facing pipes 51,
and are each fixed by slide stoppers 52 that have been
slid along the pipes 51 via the sliding guides 52 in ac-
cordance with the height of the upper beam 60. In FIGS.
1 and 2, two upper beams 60 are shown as an example.
The upper beams 60 can be freely slid along the pipes
51 via the sliding guides 52, and hence can be made to
restrain each of the glass plates 10 independently.
[0032] FIG. 3is a sectional view of an upper beam 60
taken along line -1l in FIG. 2.

[0033] Forthe upperbeam 60 shownin FIG. 3, abase
portion of an inverted U-shaped portion, i.e. a portion
that contacts a glass plate 10, has stuck thereon rubber
61 as a non-slip member of, for example, thickness 2mm
designed with consideration given to the coefficient of
friction with the glass plates 10. Alternatively, each up-
per beam 60 may be covered with elastic members 62
made of a polypropylene resin having, for example, a
thickness of 1.6mm as non-slip members designed with
consideration given to the coefficient of friction with the
glass plates 10 (FIG. 4). As a result, the upper edges of
the glass plates 10 can be prevented from being dam-
aged, and moreover because the elastic members are
non-slip members, vibration/movement of the glass
plates 10 during carriage can be reliably prevented.
[0034] A variation of the glass plate carrier 100 will
now be described with reference to FIGS. 5 and 6.
[0035] FIG. 5is a front view of a variation of the glass
plate carrier 100 of FIG. 1.

[0036] In FIG. 5, the glass plate carrier 100 has par-
titioning beams 40', each of the partitioning beams 40'
having substantially a I"-shape rather than substantially
an inverted U-shape, and being fixed to the floor plate
frame 21 and a supporting pillar 22.

[0037] As shown by a sectional view taken along line
VI-VIin FIG. 5 (FIG. 6), for each upper beam 60, an inner
surface of an inverted U-shaped portion, i.e. a portion
that contacts a glass plate 10, has.stuck thereon rubber
61' having, for example, a thickness of 2mm as a non-
slip member designed with consideration given to the

10

15

20

25

30

35

40

45

50

55

coefficient of friction with the glass plates 10. Because
the inner surface of the inverted U-shaped portion has
the rubber 61' stuck thereon, the upper edges of the
glass plates 10 can be prevented more reliably from be-
ing damaged. Alternatively, the upper beams 60 may be
covered with elastic members 62 as with the upper
beam 60 shown in FIG. 4.

[0038] Moreover, the member stuck onto the inner
surface of each upper beam 60 has been made to be
rubber 61 or 61' having, for example, a thickness of
2mm, but this member may be an elastic member made
of a resin or the like, and moreover the thickness is not
limited to being 2mm. Through the elastic members, the
glass plates 10 to be carried can be prevented from be-
ing damaged. Moreover, the rubber 61 or 61', or the res-
in or the like used as each elastic member is preferably
a non-slip member designed with consideration given to
the coefficient of friction with the glass plates 10, where-
by vibration/movement of the glass plates 10 during car-
riage can be prevented more reliably.

[0039] A method of carrying glass plates 10 using the
glass plate carrier 100 of FIG. 1 will now be described.
[0040] First, the frame 20 is assembled, the partition-
ing beams 40 are fixed to an upper surface of the floor
plate frame 21, and for example two glass plates 10 are
stored on the cushioning plates 31 between the fixed
partitioning beams 40. Next, an upper beam 60 is placed
on the upper edge of each of the stored glass plates 10.
The sliding guides 52 are slid along the pipes 51 fixed
to the end panels 50 erected between the supporting
pillars 22, the upper beams 60 are fixed in position using
the stoppers 53 fixed to the sliding guides 52, and the
stoppers 53 are fixed to the pipes 51 via the sliding
guides 52. An upper beam 60 is thus placed on the up-
per edge of each of the glass plates 10, and the upper
beams 60 are supported by the frame 20 via the end
panels 50, and hence vibration/movement of the glass
plates 10 during carriage can be reliably prevented.
[0041] Next, the forks of a forklift truck are inserted
into the fork pockets provided in the floor plate 21, and
the glass plate carrier 100 is moved or the like using the
forklift truck, thus carrying the glass plates 10 loaded on
the floor plate 21.

[0042] Moreover, for an outward journey, the glass
plate carrier 100 is dismantled using the opposite oper-
ation to that described above. As aresult, the glass plate
carrier 100 can be made compact. In particular, the
glass plates 10 can be taken out merely by releasing the
restraining by the upper beams 60, and hence an un-
packing operation can be easily carried out.

[0043] After the glass plates 10 have been taken out,
regarding the dismantled joining bars 23, end panels 50
and upper beams 60, as shown in FIG. 7, the joining
bars 23 are placed on a lower portion of the frame 20,
the upper beams 60 are placed on an upper surface of
the cushioning plates 31 between the partitioning
beams 40, and the end panels 50 are placed on the up-
per surface of the cushioning plates 31 such as to be
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fitted around the partitioning beams 40. Moreover, the
supporting pillars 22 are fixed at their minimum height
of 730mm. Furthermore, in the case that there are a plu-
rality of dismantled glass plate carriers 100, the second
and subsequent glass plate carriers 100 may be joined
to the first glass plate carrier 100 via the supporting pil-
lars 22 so as to form second, third and subsequent tiers
on top of the first glass plate carrier 100. It is thus con-
figured such that the end panels 50 can be placed on
the floor plate frame 21 such as to be fitted around the
partitioning beams 40 after having been detached from
the supporting pillars 22, and hence the efficiency of
storage of the glass plate carrier 100 when glass plates
10 are not being stored therein can be improved.
[0044] In FIG. 7, the end panels 50 are fitted around
the two rows of partitioning beams 40, but the end pan-
els 50 may be fitted around one row of partitioning
beams 40.

[0045] In the embodiment described above, the par-
titioning beams 40 have substantially an inverted U-
shape or substantially a T'-shape, but the partitioning
beams 40 may be plate-like. Moreover, the partitioning
beams 40 are each comprised of SGP piping having a
polyethylene hose fitted therearound, but the partition-
ing beams 40 may each be comprised wholly of an elas-
tic member, and may have a structure such that the
glass plates 10 can each be supported independently
even when the restraining by the upper beams 60 has
been released, consideration here being given to the
mass of the glass plates 10. If the partitioning beams 40
are each comprised wholly of an elastic member, then
the glass plate carrier 100 can be made yet lighter in
weight.

[0046] Moreover, in the embodiment described
above, itis configured such that the upper beams 60 are
placed on the upper edges of the glass plates 10 and
the upper beams 60 are supported by the frame 20 via
the end panels 50, but to support the glass plates 10,
instead, for example, each glass plate 10 may be urged
by rubber 61 or springs provided on the inner surface of
the corresponding upper beam 60, or each glass plate
10 may be urged by rubber or springs provided on inner
surfaces of mutually facing partitioning beams 40.
[0047] Furthermore, in the glass plate carrier 100 ac-
cording to the present embodiment, the width and depth
of the floor plate frame 21 are 2340mm and 420mm re-
spectively, the height of the supporting pillars 22 is 730
to 1200mm, and the height of the end panels 50 is
820mm; however, there is no limitation to these sizes,
but rather, in accordance with the size of the glass plates
10, the above may be any sizes so long as the glass
plates 10 can be loaded on the glass plate carrier 100.

Industrial Applicability
[0048] As described in detail above, according to the

plate-shaped article carrier of the present invention, an
upper member restrains an upper edge of each plate-
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shaped article stored between at least two partitioning
members. As a result, vibration/movement of each
plate-shaped article during carriage can be reliably pre-
vented. Moreover, each plate-shaped article can be fas-
tened regardless of the type of the plate-shaped article
and without a rack being a hindrance. Moreover, in the
case that there are a plurality of plate-shaped articles,
restrictions on the order in which the plate-shaped arti-
cles are stored between the partitioning members can
be eliminated.

[0049] According to the plate-shaped article carrier of
the present invention, each upper member can be in-
stalled so as to be freely slidable along the vertical mem-
bers. As a result, each upper member can restrain the
corresponding plate-shaped article regardless of the di-
mensions of the plate-shaped article. Moreover, in the
case that there are a plurality of stored plate-shaped ar-
ticles, restrictions on the order in which the plate-shaped
articles are restrained by the upper members can be
eliminated.

[0050] According to the plate-shaped article carrier of
the presentinvention, each upper member is fixed to the
vertical members. As a result, each plate-shaped article
can easily be fastened.

[0051] According to the plate-shaped article carrier of
the present invention, each upper member has substan-
tially an inverted U-shaped cross-sectional shape. As a
result, each upper member can reliably restrain the up-
per edge of the corresponding plate-shaped article from
above.

[0052] According to the plate-shaped article carrier of
the present invention, each of the partitioning members
is made of piping. As a result, the weight can be re-
duced.

[0053] According to the plate-shaped article carrier of
the present invention, the upper surface of the floor por-
tion is covered with an elastic member at a portion of
contact with each plate-shaped article. As a result, each
plate-shaped article can be prevented from being dam-
aged.

[0054] According to the plate-shaped article carrier of
the present invention, each elastic member is a non-slip
member. As a result, vibration/movement of each plate-
shaped article during carriage can be prevented yet
more reliably.

[0055] According to the plate-shaped article carrier of
the present invention, each of the partitioning members
is covered with an elastic member at a portion of contact
with a plate-shaped article. As a result, each plate-
shaped article can be prevented from being damaged.
[0056] According to the plate-shaped article carrier of
the present invention, each elastic member is made of
aresin or arubber. As aresult, each plate-shaped article
can be reliably prevented from being damaged.

[0057] According to the plate-shaped article carrier of
the present invention, each of the partitioning members
has a height greater than the height of center of gravity
of each plate-shaped article. As a result, the partitioning
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members can support each plate-shaped article at a po-
sition higher than the center of gravity of the plate-
shaped article, and hence each plate-shaped article can
be prevented from being subjected to excessive loads
and can be prevented from being damaged.

[0058] According to the plate-shaped article carrier of
the present invention, the floor portion has the partition-
ing members detachably fixed thereto. As a result, each
plate-shaped article can be loaded on the plate-shaped
article carrier in accordance with the thickness of the
plate-shaped article.

[0059] According to the plate-shaped article carrier of
the present invention, each of the vertical members is
detachably fixed to the floor portion. As a result, the
plate-shaped article carrier can be made compact, and
moreover each stored plate-shaped article can be pre-
vented from falling over inadvertently when the vertical
members have been detached from the floor portion in
the case that each upper member is not restraining the
upper edge of the corresponding plate-shaped article.
[0060] According to the plate-shaped article carrier of
the present invention, the vertical members are dis-
posed such that when detached from the floor portion,
the vertical members can be placed on the floor portion
such as to be fitted around the partitioning members. As
a result, the efficiency of storage of the plate-shaped ar-
ticle carrier when plate-shaped articles are not being
stored therein can be improved.

Claims

1. Aplate-shaped article carrier comprising a floor por-
tion, at least two partitioning members erected par-
allel to one another on an upper surface of said floor
portion such that a plate-shaped article can be
stored therebetween, vertical members erected on
said floor portion, and an upper member that can
be attached to said vertical members and restrains
an upper edge of the stored plate-shaped article.

2. Aplate-shaped article carrier as claimed in claim 1,
wherein said upper member is freely slidable along
said vertical members.

3. Aplate-shaped article carrier as claimed in claim 1,
comprising fixing means for fixing said upper mem-
ber to said vertical members.

4. A plate-shaped article carrier as claimed in claim 1,
wherein said upper member has substantially an in-
verted U-shaped cross-sectional shape.

5. A plate-shaped article carrier as claimed in claim 1,
wherein each of said partitioning members is made

of piping.

6. A plate-shaped article carrier as claimed in claim 1,
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10.

1.

12.

13.

wherein the upper surface of said floor portion is
covered with an elastic member at a portion of con-
tact with the plate-shaped article.

A plate-shaped article carrier as claimed in claim 6,
wherein said elastic member is a non-slip member.

A plate-shaped article carrier as claimed in claim 1,
wherein each of said partitioning members is cov-
ered with an elastic member at a portion of contact
with the plate-shaped article.

A plate-shaped article carrier as claimed in claim 6,
wherein said elastic member is made of a material
selected from the group consisting of resins and
rubbers.

A plate-shaped article carrier as claimed in claim 1,
wherein each of said partitioning members has a
height greater than a height of center of gravity of
the plate-shaped article.

A plate-shaped article carrier as claimed in claim 1,
wherein said floor portion has said partitioning
members detachably fixed thereto.

A plate-shaped article carrier as claimed in claim 1,
wherein each of said vertical members is detacha-
bly fixed to said floor portion.

A plate-shaped article carrier as claimed in claim 1,
wherein said vertical members are disposed such
that when detached from said floor portion, said ver-
tical members can be placed on said floor portion
such as to be fitted around said partitioning mem-
bers.
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