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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The presentinvention relates to a product con-
veying/storing device for conveying and/or storing an
image forming apparatus or similar product loaded ther-
eon.

Description of the Background Art

[0002] Ithas been customary to deliver a copier, print-
er, facsimile apparatus or similar image forming appa-
ratus to the user's station after wrapping it up with cor-
rugated cardboard or similar packing material. While the
user, received and unpacked the image forming appa-
ratus, usually stores the packing material or discards it
if not necessary, even packing materials applied to var-
ious products, including image forming apparatuses,
should preferably be recycled from the resource saving
standpoint.

[0003] However, a problem with conventional packing
materials, including corrugated cardboard, is that they
lack durability and cannot be repeatedly used for the
transport or the storage of products. Another problem is
that there must be prepared packing materials of various
shapes and sizes each matching with a particular type
of product, resulting in troublesome design and man-
agement and therefore high costs. This is particularly
true with image forming apparatuses or similar products
that vary in size and contour in accordance with the
presence/absence of optional units although they may
be of the same type.

[0004] In light of the above, an image forming appa-
ratus, for example, may be delivered to the user' s sta-
tion by a pallet or a hand truck disclosed in, e.g., Japa-
nese Patent Laid-Open Publication No. 2002-264815.
A pallet or a hand truck is repeatedly usable and can be
loaded with products of various shapes and sizes. How-
ever, when an image forming apparatus is simply loaded
on a pallet or a hand truck, it is unstable and therefore
apt to be scratched or otherwise damaged during con-
veyance. Further, a pallet or a hand truck is not suitable
for storage because it cannot firmly hold a product load-
ed thereon.

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to pro-
vide a product conveying/storing device capable of be-
ing recycled and firmly holding a product loaded there-
on.

[0006] A product conveying/storing device of the
present invention includes a bottom plate to be loaded
with a desired product and a pair of upright side plates
facing each other. A fixing member is removably sup-
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ported between the side plates and configured to fix the
product loaded on the bottom plate in place.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent from the following detailed description taken with
the accompanying drawings in which:

FIG. 1is an external isometric view showing a prod-
uct conveying/storing device embodying the
present invention;

FIG. 2 is a view similar to FIG. 1, showing the prod-
uct conveying/storing device with part thereof being
held in an open position;

FIG. 3 is a fragmentary plan view showing side
plates included in the illustrative embodiment;
FIG. 4 is a front perspective view showing the illus-
trative embodiment loaded with a product;

FIG. 5 is a fragmentary perspective view showing
the internal arrangement of the illustrative embodi-
ment;

FIG. 6 is a fragmentary plan view showing a fixing
member included in the illustrative embodiment;
FIG. 7 is a fragmentary isometric view showing the
end portion of the fixing member;

FIG. 8 is a fragmentary plan view demonstrating
how a product is fixed in place in the illustrative em-
bodiment;

FIG. 9 is an isometric view showing an alternative
embodiment of the present invention; and

FIG. 10 is a view similar to FIG. 9, showing another
alternative embodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0008] Referring to FIGS. 1 and 2, a product convey-
ing/storing device embodying the present invention is
shown and generally designated by the reference nu-
meral 1. As shown, the product conveying/storing de-
vice 1 includes a frame made up of a bottom plate or
base 2, upright side plates 3 and 4 mounted on the bot-
tom plate 2 and facing each other in the right-and-left
direction, and end plates 5 and 6 also mounted on the
bottom plate 2 and facing each other in the front-and-
rear direction. The side plates 3 and 4 and end plates 5
and 6 surround the bottom plate 2 in the form of a quad-
rangular prism. The side plates 3 and 4 are fixed to both
sides of the bottom plate 2. More specifically, as shown
in FIG. 3, the side plates 3 and 4 respectively consist of
front posts 7 and 9, rear posts 8 and 10, a plurality of
ribs 11 connecting the front posts 7 and 9 and rear posts
8 and 10, and panels 12 mounted on the outside. In the
illustrative embodiment, as FIG. 3 indicates by taking
the left side plate 3 by way of example, the ribs 11, con-
necting the front and rear posts 7 and 8 or 9 and 10,
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comprise three ribs 11a, 11b and 11c although the
number and positions, or levels, of the ribs 11 are open
to choice.

[0009] As shown in FIG. 2, the end plate or front end
plate 5 is hinged to the posts 7 and 9 and angularly mov-
able between a closed position shown in FIG. 1 and an
open position shown in FIG. 2. When the front end plate
5is moved to the open position, it forms a slope between
the bottom wall 2 and the floor on which the conveying/
storing device 1 is placed, allowing even a heavy prod-
uct to be easily loaded and unloaded by hand. As shown
in FIG. 1, catches 13 are mounted on the outer surface
of the front end plate 5, so that the end plate 5 can be
locked to the posts 7 and 9 at the closed position. While
the rear end plate 6 may be fixed in position, it, in the
illustrative embodiment, is hinged to the bottom plate 2
so as to be openable for facilitating necessary work.
Catches identical with the catches 13 of the front end
plate 5 are also mounted on the rear end plate 6, al-
though not shown specifically.

[0010] FIG. 4 is a front view showing the product con-
veying/storing device 1 loaded with a product 100, which
is implemented as a copier on which an ADF (Automatic
Document Feeder) is mounted as an optional unit by
way of example. As shown, two fixing members 14 are
respectively positioned between the ribs 11a and 11c of
the side plates 3 and 4 so as to fix the product 100 on
the bottom plate 2 at the front side of the product 100,
as will be described more specifically later. Two fixing
members, not shown, identical with the fixing members
14 are positioned at the rear side of the product 100,
too. Therefore, in the illustrative embodiment, the prod-
uct 100 is fixed in place on the bottom plate 2 by four
fixing members 14 in total. The product 100 should pref-
erably be covered with, e.g., a plastic bag before the
fixing members 14 are attached thereto, so that the
product 100 can be protected from smearing or the like.
[0011] FIG. 5 shows the product conveying/storing
device 1 in an unloaded condition. As shown in FIGS. 4
and 5, the fixing members 14 each is made up of a hor-
izontal bar 15 and a pair of hooks 16 positioned at op-
posite ends of the bar 15 and each having a generally
inversely U-shaped section. The fixing member 14 with
this configuration is supported by the right and left ribs
11 with the right and left hooks 16 being hung on the ribs
11. The fixing member 14, thus supported by the right
and left ribs 11, is slidable in the front-and-rear direction
of the product conveying/storing device 1. A stop screw
or stopping means 17 is attached to each hook 16. After
the fixing member 14 has been slid on the ribs 11 to a
desired position, the stop screws 17 attached to the
hooks 16 are driven in to fasten the fixing member 14 to
the ribs 11. The fixing member 14 thus fastened to the
ribs 11 can be easily lifted away from the ribs 11 only if
the stop screws 17 are loosened. At the time when the
product 100 is mounted to the product conveying/storing
device 1, the fixing members 14 are removed from the
ribs 11 so as not to obstruct the product 100.
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[0012] A product holding member 18 is mounted on
the fixing member 14. As shown in FIG. 6, the product
holding member 18 consists of a generally square, tu-
bular support member 19 slidably mounted on the hor-
izontal bar 15, a generally L-shaped member 20 fixed
to one side of the support member 19, a shock absorb-
ing material 21 adhered to the L-shaped member 20,
and a stop screw or fixing means 22 positioned on the
top of the support member 19. As shown in FIGS. 4 and
5, a pair of product holding members 18 each having
the above configuration are mounted on each fixing
member 14 symmetrically to each other in the right-and-
left direction such that their shock absorbing members
21 face each other.

[0013] The product holding members 18 each are sl-
idable in the lengthwise direction of the bar 15, i.e., the
right-and-left direction as seen in the front view of FIG.
4. When a person, handling the product conveying/stor-
ing device 1, slides each product holding member 18 to
any suitable position on the bar 15 in the right-and-left
direction and then drives in the stop screw 22, the prod-
uct holding member 18 is fixed in place on the bar 15 at
the above position. The stop screws 17 and 20 each are
provided with a head at one end, so that the person can
drive or loosen the screw with fingers, i.e. , without using
any tool.

[0014] FIG. 7 is afragmentary isometric view showing
one of the product holding members 18 specifically. As
shown, the shock absorbing member 21 adhered to the
L-shaped member 20 is formed of foam urethane or sim-
ilar elastic material and configured to contact one of four
corners of the product 100. Such elastic, shock absorb-
ing members 21, contacting the four corners of the prod-
uct 100, cooperate to prevent the product 100 from be-
ing scratched or otherwise damaged.

[0015] FIG. 8is afragmentary plan view showing how
the product holding member 18, positioned at the front
left of the product conveying/storing device 1 by way of
example, holds the product 100 in contact therewith. To
fix the product 100 placed on the bottom plate 2, FIG.
2, the fixing member 14 is mounted to the right and left
ribs 11. The fixing member 14 is slidable in the front-
and-rear direction of the product conveying/storing de-
vice 1 while the product holding member 18 is slidable
in the right-and-left direction of the same, as stated ear-
lier. In this condition, a person, handling the product con-
veying/storing device 1, slides the fixing member 14 in
the front-and-rear direction toward position where the
product holding member 18 mounted thereon is capable
of contacting one of four corners of the product 100, and
slides the product holding member 18 to the above po-
sition in the right-and-left direction. Subsequently, the
person drives in the stop screw 17 of the hook 16 and
the stop screw 22 of the product fastening member 18
for thereby pressing the member 18 against the product
100.

[0016] The above operation is repeated with the other
product holding member 18, not shown, located at the
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right of the product conveying/storing device 1 and with
the other fixing member 14, not shown, located at the
rear of the device 1. As aresult, the product 100 is firmly
held by the product holding members 14 at four corners
thereof on the bottom plate 2, FIG. 2.

[0017] Further, the illustrative embodiment includes
two upper fixing members 14 and two lower fixing mem-
bers 14, as state previously. The lower fixing members
14 retain the four corners of the product 100 for thereby
more firmly fixing the product 100 in place. The front fix-
ing members 14 and rear fixing members 14 may be
positioned at the same level or at different levels in ac-
cordance with, e.g., the configuration of the product 100,
as desired. Of course, the product holding members 18
mounted on each fixing member 14 may not be posi-
tioned symmetrically to each other in the right-and-left
direction. Moreover, the production holding members 14
at the front and those at the rear may be different in po-
sition from each other. The crux is that the production
holding members 18 be suitably positioned in accord-
ance with the configuration and position of the product
100.

[0018] In the illustrative embodiment, the rear end
plate 6 of the product conveying/storing device 1 is
openable, as stated earlier. This allows the fixing mem-
bers 14 to be easily mounted to the ribs 11 at the rear
of the product 100 and then allows the product holding
members 18 to be easily adjusted in position on the
above fixing members 14.

[0019] As stated above, in the illustrative embodi-
ment, the fixing members 14 are slidable in the front-
and-rear direction while the product holding members
18 are slidable in the right-and-left direction. The prod-
uct holding members 18 can therefore be adjusted in
position in both of the front-and-rear and right-and-left
directions in accordance with the shape and size and
therefore the type or the kind of the product 100 mount-
ed on the product conveying/storing device 1. Further,
as shown in FIG. 2, the fixing members 14 are variable
in level or height and therefore allow the product holding
members 18 to be varied in height in matching relation
to the shape and height of the product 100.

[0020] Moreover, the fixing members 14 are capable
of firmly, stably fixing the product 1 in place on the bot-
tom plate 2 and therefore protecting it from scratches or
similar damage during conveyance or storage.

[0021] As shown in FIGS. 6 and 7, the inversely U-
shaped hook 16 of each fixing member 14 vertically ris-
es from the bar 15 at an angle of 90°. This, coupled with
the fact that the stop screw 17 is positioned in the vicinity
of the upper end of the hook 16, prevents the hook 16
and stop screw 17 from interfering with the L-shaped
member 20 and shock absorbing member 21 that face
the side face of the bar 15. It follows that the product
holding members 18 can be moved as far as substan-
tially the opposite ends of the bar 15 when the product
100 has great width, and the stop screws 17 and 22 can
be easily driven in or loosened without any interference,
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as desired. In addition, each shock absorbing member
21, having a generally L-shaped section, can press a
plurality of surfaces of the product 100, i. e. , the front
or the rear surface and one side surface contiguous
therewith, fixing the product 100 in place more positive-
ly.

[0022] In the illustrative embodiment, the shock ab-
sorbing member 21, expected to directly contact the
product 100, is formed of a material softer than the prod-
uct 100 so as not to damage the product 100. On the
other hand, the L-shaped member 20, supporting the
shock absorbing member 21, is formed of iron, which is
a hard, rigid material. The shock absorbing member 21
can therefore surely hold the product 100 despite that it
is soft.

[0023] A plurality of fixing members, i . e ., the upper
and lower fixing members 14 in the illustrative embodi-
ment are assigned to a single surface of the product 100
so as to firmly fix the product 100 in place. Further, the
fixing members 14 are so positioned as to retain two fac-
ing surfaces of the product 100, i.e. , the front and rear
surfaces in the illustrative embodiment, also firmly fixing
the product 100 in place. In the illustrative embodiment,
the L-shaped shock absorbing members 21 can retain
the product 100 at two side surfaces facing each other
as well.

[0024] As shown in FIG. 1, the posts 7 through 10
each are provided with a leg 23 at the bottom, so that a
space is formed between the underside of the bottom
plate 2 and the floor. In this condition, a forklift can lift
and transport the product conveying/storing device 1
loaded with the product 100 with its arms entering the
above space. It follows that the product 100 loaded on
the product conveying/storing device 1 can be easily
handled even if when it is heavy.

[0025] FIG. 9 shows an alternative embodiment of the
present invention. As shown, a product conveying/stor-
ing device, generally 1B, is identical with the product
conveying/storing device 1, FIG. 1, except that a top
plate 24 is fixed to the upper ends of the posts 7 through
10 and connects the opposite side plates 3 and 4. In
FIG. 9, structural parts and elements identical with those
shown in FIG. 1 are designated by identical reference
numerals, and a detailed description thereof will not be
made in order to avoid redundancy.

[0026] Inthe illustrative embodiment, the top plate 24,
connecting the side plates 3 and 4, increases the me-
chanical strength of the entire device 1B for thereby fur-
ther promoting the protection of a product, not shown,
loaded on the device 1B. Further, a plurality of product
conveying devices 1B can be stacked together in order
to effectively use a limited space available for storage.
[0027] FIG. 10 shows another alternative embodi-
ment of the present invention. As shown, a product con-
veying/storing device, generally 1C, is identical with the
product conveying/storing device 1, FIG. 1, except that
casters 25 are substituted for the legs 23. In FIG. 10,
structural parts and elements identical with those shown
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in FIG. 1 are designated by identical reference numer-
als, and a detailed description thereof will not be made
in order to avoid redundancy.

[0028] In the illustrative embodiment, the casters 25
allow the product conveying/storing device 1C to be
easily moved and therefore allow even a heavy product
to be easily carried by the device 1C. In addition, the
casters 25, like the legs 23, form a space between the
underside of the bottom plate 2 and the floor, so that the
product conveying device 1C can be transported by a
forklift. If desired, the casters 23 may be mounted to the
product conveying/storing device 1 of FIG. 1 also.
[0029] While the illustrative embodiments shown and
described each include three ribs 11a through 11c ar-
ranged one above the other at each side of the product
conveying/storing device, the number of ribs 11 is, of
course, open to choice. For example, the ribs 11a
through 11c may be replaced with a single rib or a
number of ribs, e.g., five or ten ribs. With a number of
ribs, it is possible to finely adjust the levels of the fixing
members 14 for accommodating products of various siz-
es and shapes. In addition, such a number of ribs in-
crease the mechanical strength of the side plates 3 and
4 and may serve as outside walls themselves.

[0030] In the illustrative embodiments, fixing means
for fixing the fixing member 14 to the ribs 11 and fixing
means for fixing the product holding members 18 to the
bar 15 both are implemented as stop screws 17 and 22.
The stop screws may, of course, be replaced with any
other suitable fixing means, e.g. , clamps or levers. Fur-
ther, fixing means using the connection of different
members or using an electromagnet may be substituted
for the above fixing means.

[0031] The ribs 11, comprising flat bars in the illustra-
tive embodiments, may alternatively be implemented as
rods or circular or square pipes, in which the hooks of
each fixing member 14 will be modified in shape in
matching relation to the ribs. This is also true with the
horizontal bar of each fixing member 14.

[0032] If desired, the positions of the fixing members
14 in the front-and-rear direction and the positions of the
product holding members mounted on the fixing mem-
bers 14 may be electrically adjusted in the front-and-
rear direction and right-and-left direction, respectively.
In such a case, by using sensors responsive to the po-
sition of the product, it is possible to automatically fix the
product in place for thereby promoting rapid operation.
[0033] Furthermore, either one or both of the frontend
plate and rear end plate 6 may be omitted, if necessary.
[0034] In summary, it will be seen that the present in-
vention provides a product conveying/storing device
having various unprecedented advantages, as enumer-
ated below.

(1) A fixing member is positioned between opposite
side plates so as to securely hold a product loaded
on a base, so that the product is prevented from
moving or tilting during conveyance or storage and
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therefore protected from damage. Further, the con-
veying/storing device can fix various kinds of prod-
ucts in place without resorting to exclusive parts,
thereby reducing conveyance and storage costs.
(2) A plurality of fixing members are used to for firm-
ly fixing a product in place and may be positioned
at the front and rear of the product for more firmly
fixing the product in place. Further, such fixing
members may be positioned at different levels or
heights at each of the front and rear of the product.
(3) The position of each fixing member is variable
in the direction of height so as to cope with products
of different sizes or heights and different shapes.
(4) Each fixing member is movable in the front-and-
rear direction of the conveying/storing device so as
to cope with products of various sizes, as seen in a
plan view, and various shapes.

(5) A product holding member is mounted on each
fixing member for holding a product and protecting
it from damage. A plurality of holding members may
be mounted on each fixing member for holding the
product more firmly and configured to be movable
in the widthwise direction of the conveying/storing
device in matching relation to the size and shape of
the product.

(6) A shock absorbing member is fitted on the por-
tion of each product holding member expected to
contact a product, protecting the product from
scratches. The shock absorbing member may be
configured to contact a plurality of surfaces of the
product in order to fix the product more firmly. The
shock absorbing member should preferably be con-
figured to hold one corner of the product.

(7) An upright front end plate, positioned at the front
of a product loaded on the base, protects the front
surface of the product from damage and is opena-
ble to form a slope between the base and the floor
on which the conveying/storing device is placed.
The slope allows the product to be easily loaded
and unloaded even when the product is heavy. This
is also true with an upright rear end plate positioned
at the rear of the product loaded on the base.

(8) A top plate connects the opposite side plates
and covers the top of a product loaded on the base.
The top plate not only protects the top of the product
from damage, but also allows a plurality of convey-
ing/storing devices to be stacked together for there-
by promoting effective use of a limited space.

(9) Legs form a space between the base and the
floor and allow the conveying/storing device loaded
with a heavy product to be easily conveyed by a
forklift. This is also true when casters are substitut-
ed for the legs.

[0035] Various modifications will become possible for
those skilled in the art after receiving the teachings of
the present disclosure without departing from the scope
thereof.
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Claims

10.

1.

A conveying/storing device including a base to be
loaded with a product and a pair of upright side
plates mounted on said base and facing each other,
CHARACTERIZED BY
a fixing member supported between said side
plates for fixing the product loaded on said base in
place.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT said fixing member comprises a plu-
rality of fixing members.

The device as claimed in claim 2, CHARACTER-
IZED IN THAT said fixing members are capable of
being positioned at a rear and a front of the product.

The device as claimed in claim 3, CHARACTER-
IZED IN THAT said fixing members are capable of
being positioned at different levels at the front of the
product.

The device as claimed in claim 3 or 4, CHARAC-
TERIZED IN THAT said fixing members are capa-
ble of being positioned at different levels at the rear
of the product.

The device as claimed in any one of claims 1
through 5, CHARACTERIZED IN THAT said fixing
member positioned between said side plates is var-
iable in level.

The device as claimed in any one of claims 1
through 6, CHARACTERIZED IN THAT said fixing
member is movable in a front-and-rear direction of
said device.

The device as claimed in claim 7, CHARACTER-
IZED IN THAT fixing means is provided for fixing
said fixing member at a desired position in the front-
and-rear direction of said device.

The device as claimed in any one of claims 1
through 8, CHARACTERIZED IN THAT a product
holding member is mounted on said fixing member
for holding the product.

The device as claimed in claim 9, CHARACTER-
IZED IN THAT a plurality of product holding mem-
bers are mounted on said fixing member for holding
the product.

The device as claimed in any one of claim 9 or 10,
CHARACTERIZED IN THAT said product holding
member is movable in a widthwise direction of said
device.
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12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

10

The device as claimed in claim 11, CHARACTER-
IZED IN THAT fixing means is provided for fixing
said product holding member at a desired position
in the widthwise direction of said device.

The device as claimed in any one of claims 9
through 12, CHARACTERIZED IN THAT a shock
absorbing member is fitted on a portion of said prod-
uct holding member contacting the product.

The device as claimed in claim 13, CHARACTER-
IZED IN THAT said shock absorbing member is
configured to contact a plurality of surfaces of the
product.

The device as claimed in claim 14, CHARACTER-
IZED IN THAT said shock absorbing member holds
a corner of the product.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT an upright front end plate is mounted
on said base at a front of the product and openable.

The device as claimed in claim 16, CHARACTER-
IZED IN THAT said front end plate forms, when
opened, a slop connecting said base and a floor on
which said device is placed.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT an upright rear end plate is mounted
on said base at a rear of the product.

The device as claimed in claim 18, CHARACTER-
IZED IN THAT said rear end plate is openable.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT a top plate connects said side plates
in such a manner as to cover a top of the product.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT legs are provided for forming a space
between said base and a floor on which said device
is placed.

The device as claimed in claim 1, CHARACTER-
IZED IN THAT casters protrude downward from
said base for forming a spaced between said base
and a floor on which said device is placed.
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