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Description
Title of Invention
JIG AND METHOD FOR MANUFACTURING BOXED BODY

OF POLYCRYSTALLINE SILICON

Technical Field
[0001]

The present invention relates to a jig used when a
polycrystalline silicon-packed box is produced and a method

for producing a polycrystalline silicon-packed box.

Background Art
[0002]

Polycrystalline silicon wused for, for example, raw
materials for silicon semiconductors or raw materials for solar
cells is produced in a rod shape. The polycrystalline silicon rod
is then cut and/or crushed for ease of use as a raw material in
subsequent steps. As a result, the polycrystalline silicon rod is
processed into polycrystalline silicon chunks each having a
predetermined size. These polycrystalline silicon chunks are
packed into bags so that a predetermined amount of the
polycrystalline silicon chunks are packed in each of the bags.
The bags are then packed in transportation cases and are
shipped. Conventionally, such packing in bags and boxes have

been manually performed in general as disclosed in Patent
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Literature 1. It is desired that such packing and packaging are
automated in the future for enhanced operation efficiency and
power saving.
Citation List
[Patent Literature]
[0003]
[Patent Literature 1]
Published Japanese Translation of PCT International

Application Tokuhyo No. 2017-512159

Summary of Invention

Technical Problem
[0004]

However, automating the packaging as described above
raises a problem as follows. Each of polycrystalline silicon
chunks has an irregular shape and an angulated fracture
surface and has a sharp portion. Therefore, a bag that
accommodates the polycrystalline silicon chunks easily breaks.
In addition, when an upper portion of a bag in which the
polycrystalline silicon chunks are packed is held and the bag
is lifted, each of the polycrystalline silicon chunks shifts to a
lower portion. This results in an increase in width of a part of
the bag. Thus, when packed in a box, the bag is likely to come
into contact with, for example, a partition of the box. This leads

to a problem of breakage of the bag at a position where the bag
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contacts the box.
[0005]

An aspect of the present invention is achieved in light of
the conventional problem described above. It is an object of the
aspect of the present invention to prevent an increase in width
of a part of an accommodation bag from when polycrystalline
silicon packed in the accommodation bag is lifted and until
when the polycrystalline silicon is placed into a predetermined
position and thus to accurately place the accommodation bag
into a predetermined space.

Solution to Problem
[0006]

In order to attain the object, a jig in accordance with an
aspect of the present invention includes: a side surface body
that forms an insertion space into which an accommodation
bag accommodating polycrystalline silicon is to be inserted; lift
portions that are provided to the side surface body in order to
lift the side surface body; and a tray that is detachably
provided to a bottom portion of the side surface body and that
is configured to support the accommodation bag, the tray being
configured to, when the side surface body is lifted, be detached,
so that an opening is formed at the bottom portion of the side
surface body, the opening being configured to form, when the
accommodation bag is placed from above into an

accommodation space in which the accommodation bag is to be
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accommodated, a placement path for the accommodation bag
from the insertion space to the accommodation space.
[0007]

In order to attain the object, a method in accordance with
an aspect of the present invention for producing a
polycrystalline silicon-packed box is a method for producing a
polycrystalline silicon-packed box by packing, with use of the
jig, the accommodation bag into a box provided with the
accommodation space, the method including the steps of:
lifting, together with the jig, the accommodation bag inserted
in the jig; and causing the jig lifted and the accommodation bag
lifted to move to a position above the predetermined
accommodation space and placing the accommodation bag from
above the accommodation space into the accommodation space.

Advantageous Effects of Invention
[0008]

An aspect of the present invention makes it possible to
prevent an increase in width of a part of an accommodation bag
from when polycrystalline silicon packed in the accommodation
bag is lifted and until when the polycrystalline silicon is placed
into a predetermined position and thus to accurately place the

accommodation bag in a predetermined space.

Brief Description of Drawings

[0009]



10

15

20

25

TKY22142/PCT
-5 -

Fig. 1 is a perspective view illustrating a configuration of
a production apparatus for producing a polycrystalline silicon-
packed box in accordance with Embodiment 1 of the present
invention.

Fig. 2 is a view illustrating load shift of chunks of
polycrystalline silicon in an accommodation bag.

Fig. 3 is a perspective view illustrating an example of a
configuration of an accommodation case used in the production
apparatus.

Fig. 4 is a cross-sectional view taken along the line A-A
in Fig. 3.

Fig. 5 is a cross-sectional view illustrating another
example of the accommodation case.

Fig. 6 is a view illustrating still another example of the
accommodation case.

Fig. 7 is a view schematically illustrating a movement of
an accommodation case and a movement of a polycrystalline
silicon pack in a method in accordance with Embodiment 1 of
the present invention for producing a polycrystalline silicon-
packed box.

Fig. 8 is a view illustrating an operation of the packing
device in the production method.

Fig. 9 is a view schematically illustrating a method in
accordance with Embodiment 2 of the present invention for

producing a polycrystalline silicon-packed box.
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Description of Embodiments
[0010]

Embodiment 1

<Outline configuration of apparatus for producing
polycrystalline silicon-packed box>

With reference to Fig. 1, the following will describe an
example of a configuration of a production apparatus 100 for
producing a polycrystalline silicon-packed box G1. Fig. 1 is a
perspective view illustrating a configuration of a production
apparatus 100 for producing a polycrystalline silicon-packed
box G1 in accordance with Embodiment 1 of the present
invention. The production apparatus 100 is an apparatus
configured to produce a polycrystalline silicon-packed box G1
in which a polycrystalline silicon pack FI is packed. The
polycrystalline silicon pack FI is obtained by sealing an
accommodation bag B1 which is filled with polycrystalline
silicon S1.

[0011]

As illustrated in Fig. 1, the production apparatus 100
includes conveyors C1 to C4, a packing device 1, and points Al
to A4.

[0012]
First, on the conveyor C1l, an accommodation bag B1 is

inserted into an insertion space 12 of an accommodation case
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10. Subsequently, the accommodation bag B1 is filled with a
predetermined amount of polycrystalline silicon S1. The
accommodation bag B1 filled with the polycrystalline silicon S1
is then sealed, so that a polycrystalline silicon pack FI is
obtained. After that, the accommodation case 10 in which the
polycrystalline silicon pack FI having passed several tests is
inserted is then conveyed on the conveyor C1 to the packing
device 1.

[0013]

The packing device 1 is a device configured to put, into
a box BX, the polycrystalline silicon pack FI in the
accommodation case 10. A box-making device SK is a device for
making the box BX. The packing device 1 and the box-making
device SK will be described later in detail.

[0014]

The conveyor C2 branches off from the conveyor C1. The
conveyor C2 conveys, to the vicinity of a starting point of the
production apparatus 100 for the polycrystalline silicon-
packed box G1, the accommodation case 10 from which the
polycrystalline silicon pack FI has been taken out by the
packing device 1 and which is empty.

[0015]

At the point Al, the box BX accommodating the

polycrystalline silicon pack FI is sealed automatically or

manually so as to complete the polycrystalline silicon-packed
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box G1. The conveyor C4 1is configured to convey the
polycrystalline silicon-packed box G1 out of the production
apparatus 100. The polycrystalline silicon-packed box G1
which has been conveyed on the conveyor C4 out of the
production apparatus 100 is put onto a pallet by an operator
and is transported.

[0016]

<Problem in packing polycrystalline silicon pack in box>

Here, when the packing device 1 puts, into the box BX,
the polycrystalline silicon pack FI inserted in the
accommodation case 10, the packing device 1 lifts the
polycrystalline silicon pack FI and then puts the polycrystalline
silicon pack FI from above the box BX into an accommodation
space 20 formed in the box BX.

[0017]

The polycrystalline silicon S1 is a result of cutting
and/or crushing, for ease of use as a raw material in
subsequent steps, polycrystalline silicon produced in a rod
shape. The polycrystalline silicon S1 is formed into chunks
each having a predetermined size. Thus, when an upper portion
of the accommodation bag B1 is held and is lifted, the chunks
of the polycrystalline silicon S1 which is packed in the
accommodation bag B1 shift as illustrated in Fig. 2.

[0018]

Fig. 2 is a view illustrating load shift of the chunks of
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the polycrystalline silicon S1 in the accommodation bag B1 in
the polycrystalline silicon pack FI. A state 1001 shows a state
of the polycrystalline silicon pack FI which has not yet been
lifted. A state 1002 shows a state of the polycrystalline silicon
pack FI which is lifted. When the polycrystalline silicon pack
FI is lifted, each of the chunks of the polycrystalline silicon S1
shift in the accommodation bag Bl in a direction indicated by
an arrow illustrated in the state 1001. This results in an
increase in width of a part of the accommodation bag B1, as
illustrated in the state 1002.

[0019]

In addition, the chunks of the polycrystalline silicon S1
are each an irregular-shape fracture piece having an angulated
fracture surface and a sharp corner. This may pose a risk that
a corner of the polycrystalline silicon pack FI may be caught
on a partition PR forming the accommodation space 20 in the
box BX or a side surface of the box BX, resulting in a hole or
tear made at a portion of the bag where the polycrystalline
silicon pack FI is caught. This is a bag-breakage risk specific
in packing of the polycrystalline silicon S1.

[0020]

Hence, as illustrated in Fig. 3, an accommodation case
10 (jig) in accordance with an embodiment of the present
invention includes a side surface body 11, lift portions 13, and

a tray 15. The side surface body 11 forms the insertion space
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12 into which the accommodation bag B1 filled with the
polycrystalline silicon S1 is to be inserted. The lift portions 13
are provided to the side surface body 11 in order to lift the side
surface body 11. The tray 15 is detachably provided to a bottom
portion 1la of the side surface body 11 and is configured to
support the accommodation bag B1l. Further, the tray 15 is
configured to, when the side surface body 11 is lifted, be
detached from the bottom portion 11a of the side surface body
11, so that an opening OP is formed at the bottom portion 11a
of the side surface body 11. Furthermore, when the
accommodation bag Bl is placed from above into the
accommodation space 20 for accommodating the
accommodation bag B1l, the opening OP is configured to form a
placement path 30 for accommodation bag Bl from the
insertion space 12 to the accommodation space 20, as
illustrated in Fig. 7.

[0021]

This prevents an increase in width of a part of the
accommodation bag Bl from when the polycrystalline silicon
S1 packed in the accommodation bag Bl is lifted and until
when the polycrystalline silicon S1 is placed in a predetermined
position. Thus, it is possible to accurately place the
accommodation bag Bl into a predetermined space. This will
be described below in detail.

[0022]
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<Accommodation case>

With reference to Figs. 3 and 4, the following will
describe the accommodation case 10. Fig. 3 is a perspective
view illustrating an example of a configuration of the
accommodation case 10 used for the production apparatus 100.
A perspective view 2001 of Fig. 3 illustrates the accommodation
case 10 in which the side surface body 11 and the tray 15 are
integrated. In addition, a perspective view 2002 of Fig. 3
illustrates the side surface body 11, and a perspective view
2003 of Fig. 3 illustrates a tray 15. Fig. 4 is a cross-sectional
view taken along the line A-A in Fig. 3. Note that, the following
description is made on the assumption that, in Figs. 2 to 9, a
lower direction corresponds to a direction from the side surface
body 11 to the tray 15 in the accommodation case 10 in which
the side surface body 11 and the tray 15 are integrated, and an
upper direction corresponds to a direction from the tray 15 to
the side surface body 11 in the accommodation case 10 in
which the side surface body 11 and the tray 15 are integrated.
[0023]

As illustrated in Fig. 3, the side surface body 11 forms
the insertion space 12 into which the polycrystalline silicon
pack FI (the accommodation bag Bl filled with the
polycrystalline silicon S1) is to be inserted. The side surface
body 11 has a tubular shape, and the insertion space 12 is

formed by being surrounded by four surfaces which are
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obtained by removing upper and lower surfaces from six
surfaces of a substantially rectangular parallelepiped. In the
four surfaces of the side surface body 11, opposed surfaces are
substantially identical to each other and are substantially
parallel to each other.

[0024]

Further, the opening OP fits in a cross section of the
accommodation space 20 cut along a plane substantially
parallel to a horizontal plane. Thus, when the polycrystalline
silicon pack FI is placed into the accommodation space 20, the
polycrystalline silicon pack FI does not come into contact with,
for example, a partition forming the accommodation space 20.
Therefore, for example, when the polycrystalline silicon pack FI
is packed in the box BX in which the accommodation space 20
is formed, it is possible to avoid a situation where a corner of
the polycrystalline silicon pack FI comes into contact with, for
example, the partition, resulting in a tear made in the
accommodation bag B1l.

[0025]

On upper portions of a pair of opposed surfaces of the
side surface body 11, respective lift portions 13 for lifting the
side surface body 11 are provided. The lift portions 13 each
have a shape protruding outward and are each provided so as
to extend along an upper side of the surface on which the lift

portion 13 is provided.
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[0026]

The tray 15 is a plate member having a substantially
rectangular shape. The tray 15 has protrusions 16 and side
walls 17. The protrusions 16 are provided along respective both
ends corresponding to short sides of the tray 15 so as to
protrude outward. The side walls 17 are provided on an upper
surface of the tray 15 along the both ends so as to be
perpendicular to the upper surface of the tray 15.

[0027]

As illustrated in Figs. 3 and 4, the tray 15 is detachably
provided to the bottom portion 11a of the side surface body 11
and is configured to support the polycrystalline silicon pack FI.
[0028]

In the production apparatus 100, when moving on the
conveyors, the accommodation case 10 moves in a state where
the side surface body 11 is fit between the opposed side walls
17 of the tray 15, that is, where the side surface body 11 and
the tray 15 are integrated. When the accommodation case 10 is
lifted, the protrusions 16 is held at the point A2 (see Figs. 1
and 8) by, for example, a stopper 40 described later, and then
the lift portions 13 are pulled in the upper direction. As a result,
the tray 15 is detached from the side surface body 11, and only
the side surface body 11 is lifted.

[0029]

Note that, a position at which the tray 15 is provided is
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not limited to the position located as high as a lower end 11b
of the side surface body 11 as illustrated in Figs. 3 and 4. For
example, as illustrated in Fig. 5, the tray 15 may be located at
a position that is closer to an upper end 11c of the side surface
body 11 than the position that is as high as the lower end 11b
of the side surface body 11. Fig. 5 is a cross-sectional view
illustrating an accommodation case 10A which is another
example of the accommodation case 10.

[0030]

The following will discuss the case where the tray 15 is
located at a position closer to the upper end 11lc than the
position that is as high as the lower end 11b of the side surface
body 11. In this case, although not illustrated, a support for
supporting the tray 15 may be provided on an inner surface of
the side surface body 11. For example, the support may
protrude from the inner surface of the side surface body 11 and
may be configured to be able to release the tray 15 from a
supported state by receding toward the inner surface of the side
surface body 11. Further, when the accommodation case 10 is
lifted, releasing the tray 15 from the supported state provided
by the support allows the tray 15 to be detached from the side
surface body 11.

[0031]
Further, with reference to Fig. 6, the following will

describe an accommodation case 10B which is still another
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example of the accommodation case 10. Fig. 6 is a view
illustrating the accommodation case 10B. A top view 2004 of
Fig. 6 is a top view illustrating the accommodation case 10B. A
cross-sectional view 2005 of Fig. 6 is a cross-sectional view
taken along the line B-B in the top view 2004. A side view 2006
of Fig. 6 is a side view illustrating the accommodation case 10B.
As illustrated in Fig. 6, the accommodation case 10B includes
a tray 15B instead of the tray 15. The tray 15B does not have
the side walls 17 but is provided with handle parts 18.
[0032]

The accommodation case 10B is provided with a recess
19 which is formed on an upper surface of the tray 15B and in
which the side surface body 11 can be fit. In this case, in the
production apparatus 100, when moving on the conveyors, the
accommodation case 10B moves in a state where the side
surface body 11 is fit in the recess 19, that is, where the side
surface body 11 and the tray 15B are integrated. Providing the
handle parts 18 to the tray 15B makes operations, such as
taking down the tray 15B from the conveyor, easier. This
improves efficiency of the operations.
[0033]

A material for the accommodation case 10 is preferably a
resin and can be, for example, vinyl chloride, polypropylene,
polyethylene, polytetrafluoroethylene, and/or polyvinylidene

fluoride.
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[0034]

<Production method>

With reference to Figs. 1 and 7, the following will
describe a method in accordance with Embodiment 1 of the
present invention for producing a polycrystalline silicon-
packed box. Fig. 7 is a view schematically illustrating a
movement of the accommodation case 10 and a movement of
the polycrystalline silicon pack FI in the method in accordance
with Embodiment 1 of the present invention for producing a
polycrystalline silicon-packed box G1. In Fig. 7, steps 3001 to
3004 are illustrated. Note that, in Fig. 7, the structures of the
accommodation case 10 are simplified. In addition, the
following descriptions are made on the assumption that a "front
side" means a direction in which a product proceeds on the
conveyor Cl, and a "back side" means a direction opposite to
the front side.

[0035]

As described above, the polycrystalline silicon-packed
box G1 is produced by putting, into the box BX, the
polycrystalline silicon pack FI in the accommodation case 10
with use of the packing device 1 and then sealing the box BX
at the point A1. The box BX to accommodate the polycrystalline
silicon pack FI is made with use of the box-making device SK,
as illustrated in Fig. 1. The box-making device SK lays a buffer

material BU on a bottom of an empty box that is a box BX, and
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sets a partition PR into the box BX such that a single box BX
can accommodate a plurality of polycrystalline silicon packs FI.
In other words, the box-making device SK sets the partition PR
into the box BX so as to form, in the box BX, accommodation
spaces 20 for accommodating the polycrystalline silicon packs
FI. The box BX in which the accommodation spaces 20 are
formed is conveyed on the conveyor C3 to the point A4.

[0036]

Further, in order to ensure a sufficient accommodation
space 20 for accommodating the polycrystalline silicon pack FI,
the box BX that has been conveyed to the point A4 may be
subjected to a partition position adjustment operation before
accommodating the polycrystalline silicon pack FI. The
partition position adjustment operation is performed with use
of, for example, an expansion jig as described below.

[0037]

The expansion jig has a front-side support and a back-
side support and is configured to be able to change a distance
between the front-side support and the back-side support. The
expansion jig is inserted into the accommodation space 20 and
operates such that the front-side support and the back-side
support move apart from each other. This brings the front-side
support into contact with a part of the partition PR located on
a front side in a moving direction of the conveyor C1 with

respect to the accommodation space 20, while bringing the
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back-side support into contact with a part of the partition PR
located on a back side in the moving direction with respect to
the accommodation space 20.

[0038]

Subsequently, the expansion jig operates such that the
front-side support and the back-side support further move
apart from each other so as to expand a width of the
accommodation space 20 along the moving direction. This
makes it possible to ensure a sufficient accommodation space
20 for accommodating the polycrystalline silicon pack FI.
[0039]

The expansion jig is inserted from above into the
accommodation space 20. Further, such expansion jigs are
disposed and operate along both left and right sides of the
single accommodation space 20 when viewed in the moving
direction. This makes it possible to ensure the sufficient
accommodation space 20 for accommodating the
polycrystalline silicon pack FI. When the sufficient
accommodation space 20 is ensured with use of the expansion
jigs, the expansion jigs are taken out from the accommodation
space 20 according to need. Further, in a case where a plurality
of accommodation spaces 20 are provided, the expansion jig(s)
is (are) inserted into each of the accommodation spaces 20
simultaneously and expand a width of each of the

accommodation spaces 20 to a desired size.
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[0040]

The accommodation case 10 in which the polycrystalline
silicon pack FI is inserted and which has been conveyed on the
conveyor C1 is conveyed to the point A2.

[0041]

When the accommodation case 10 in which the
polycrystalline silicon pack FI is inserted is conveyed to the
point A2, the packing device 1 lifts, together with the side
surface body 11, the polycrystalline silicon pack FI inserted in
the accommodation case 10 (lifting step), as illustrated in the
step 3001 of Fig. 7. In the lifting step, the tray 15 is detached
from the side surface body 11 of the accommodation case 10,
so that the opening OP is formed at the bottom portion 11a of
the side surface body 11. That is, only the side surface body 11
is lifted in the lifting step.

[0042]

In a state where the polycrystalline silicon pack FI is
inserted in the side surface body 11, the side surface body 11
lifted and the polycrystalline silicon pack FI lifted move to a
position above a predetermined accommodation space 20. Since
the side surface body 11 is moved to the position above the
predetermined accommodation space 20, a placement path 30
for the polycrystalline silicon pack FI from the insertion space
12 to the accommodation space 20 is formed through the

opening OP, as illustrated in the step 3002. As illustrated in
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the step 3003, the polycrystalline silicon pack FI is then placed
from above the accommodation space 20 into the
accommodation space 20 (placing step).

[0043]

After the polycrystalline silicon pack FI has been placed,
the side surface body 11 is fit in the tray 15 again, as
illustrated in the step 3004.

[0044]

With reference to Figs. 1, 7, and 8, the following will
describe an operation of the packing device 1 in the steps 3001
to 3004. Fig. 8 is a view illustrating an operation of the packing
device 1 in the steps 3001 to 3004 in the production method.
In Fig. 8, an arrow Y1 and an arrow Y4 each indicate movement
of the side surface body 11 in a vertical direction. An arrow Y2,
an arrow Y3, an arrow Y6-1, an arrow Y6-2, and an arrow Y7
each indicate movement of the accommodation case 10, the side
surface body 11, or the tray 15 in a horizontal direction. An
arrow Y5 indicates movement of the side surface body 11 in
vertical and horizontal directions.

[0045]

As illustrated in Fig. 8, the protrusions 16 of the
accommodation case 10 that has been conveyed to the point A2
are held by a stopper 40 of the packing device 1 in the step
3001. The packing device 1 then lifts the polycrystalline silicon

pack FI inserted in the accommodation case 10 and the lift
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portions 13 of the side surface body 11. As a result, the tray
15 is detached from the side surface body 11, and the
polycrystalline silicon pack FI and the side surface body 11 are
lifted as indicated by the arrow Y1 (lifting step). The tray 15
remaining on the conveyor C1 is conveyed, as indicated by the
arrow Y2, on the conveyor C1 to the point A3.

[0046]

The packing device 1 causes the polycrystalline silicon
pack FI and the side surface body 11 which have been lifted in
the step 3001 to move, as indicated by the arrow Y3, to a
position above the accommodation space 20 of the box BX at
the point A4. In the steps 3002 and 3003, as indicated by the
arrow Y4, the polycrystalline silicon pack FI is placed from
above the accommodation space 20 into the accommodation
space 20 (placing step).

[0047]

In the placing step, added may be a configuration in
which a width of an upper portion of the partition PR is variable
so that, before the polycrystalline silicon pack FI is placed, the
polycrystalline silicon pack FI is prevented from coming into
contact with the partition PR. Such a configuration in which
the width of the upper portion of the partition PR is variable is
achieved by, for example, providing a pair of claw parts that
are configured to be inserted from above the accommodation

space 20 into the accommodation space 20 and that are
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configured to operate so as to move apart from each other in a
horizontal direction. That is, if such a pair of claw parts are
brought into contact with the upper portion of the partition PR,
it is possible to increase the width of the upper portion of the
partition PR.
[0048]

Varying the width of the upper portion of the partition
PR as described above makes it possible, in the placing step,
to prevent the bottom portion 11a (see Fig. 9) of the side surface
body 11 from coming into contact with the partition PR even
when the side surface body 11 is brought close to the partition
PR in order to put the polycrystalline silicon pack FI into the
accommodation space 20. This makes it possible to prevent
breakage of the accommodation bag B1 due to a contact of the
polycrystalline silicon pack FI with the partition PR when the
polycrystalline silicon pack FI is placed into the
accommodation space 20. Note that, after the polycrystalline
silicon pack FI has been placed into the accommodation space
20, the pair of claw parts are taken out from the
accommodation space 20 according to need.
[0049]

After the polycrystalline silicon pack FI has been placed
into the accommodation space 20, the insertion space 12 of the
side surface body 11 becomes empty. In the step 3004, the

packing device 1 again fits, as indicated by the arrow Y5, the
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side surface body 11 in the tray 15 that has been conveyed on
the conveyor C1 to the point A3.
[0050]

After that, a push-out mechanism 41 of the packing
device 1 pushes the protrusion 16 of the tray 15 at the point
A3, as indicated by the arrow Y6-1 so as to cause the
accommodation case 10 to move from the conveyor C1 to the
conveyor C2, as indicated by the arrow Y6-2. The
accommodation case 10 that has moved to the conveyor C2 is
conveyed, as indicated by the arrow Y7, on the conveyor C2 to
the vicinity of the starting point of the production apparatus
100 for the polycrystalline silicon-packed box G1.

[0051]

Note that, an orientation of the accommodation case 10
conveyed on the conveyer is not particularly limited, and the
long sides of the accommodation case 10 may be substantially
parallel to the moving direction of the conveyer. In this case,
the protrusions 16 are provided along both ends corresponding
to the long sides of the tray 15. The accommodation case 10
may be caused to move from the conveyor C1 to the conveyor
C2 by a push of the push-out mechanism 41 of the packing
device 1 on the protrusion 16 provided along the long side of
the tray 15.

[0052]

The placing step is repeated until the accommodation
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spaces 20 formed in the box BX are occupied by the
polycrystalline silicon packs FI. When all the accommodation
spaces 20 formed in the box BX are occupied by the
polycrystalline silicon packs FI, the box BX is conveyed on the
conveyor C4 to the point A1l and then is sealed automatically
or manually. In this way, the polycrystalline silicon pack FI is
packed into the box BX so that the polycrystalline silicon-
packed box G1 is obtained.

[0053]

Embodiment 2

With reference to Fig. 9, the following will describe
another embodiment of the present invention. Fig. 9 is a view
schematically illustrating a method in accordance with
Embodiment 2 of the present invention for producing a
polycrystalline silicon-packed box G1. Note that, for
convenience of explanation, members identical in function to
those described in the previous embodiment are given identical
reference numerals, and descriptions of such members are
omitted.

[0054]

The method in accordance with Embodiment 2 of the
present invention for producing a polycrystalline silicon-
packed box G1 differs from the method in accordance with
Embodiment 1 for a polycrystalline silicon-packed box G1 in

that in Embodiment 2, an auxiliary member 50 is used in the
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placing step, as illustrated in Fig. 9, and the other steps are
the same between the above methods.
[0055]

An accommodation case 10 includes the auxiliary
member 50. The auxiliary member 50 guides a polycrystalline
silicon pack FI from a side surface body 11 to an
accommodation space 20. The auxiliary member 50 has a
guiding side surface body 51 provided with a first opening 52
and a second opening 53 which is located opposed to the first
opening 52 and which has a smaller opening area than that of
the first opening 52. The first opening 52 and the second
opening 53 each have a shape which is not particularly limited
but each may have a circular shape or each may have a
quadrangular shape.

[0056]

In the placing step, when the side surface body 11 is
lifted and the polycrystalline silicon pack FI is placed from
above into the accommodation space 20, a bottom portion 11a
of the side surface body 11 is fitted into the first opening 52,
and the second opening 53 is fitted into an upper portion of the
accommodation space 20.

[0057]

A material for the guiding side surface body 51 is

preferably the same as a material for the accommodation case

10. The guiding side surface body 51 preferably has a height
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M1 of, for example, 60 mm to 200 mm. In addition, a height M2
is a height by which, in the placing step, the bottom portion
1la of the side surface body 11 is fitted into the first opening
52 when the side surface body 11 is lifted and the
polycrystalline silicon pack FI is placed from above into the
accommodation space 20. The height M2 is preferably, for
example, 10 mm to 30 mm. Further, a height M3 by which the
second opening 53 is fitted into the upper portion of the
accommodation space 20 is preferably 10 mm to 30 mm.
[0058]

Aspects of the present invention can also be expressed
as follows:

A jig in accordance with an aspect of the present
invention includes: a side surface body that forms an insertion
space into which an accommodation bag accommodating
polycrystalline silicon is to be inserted; lift portions that are
provided to the side surface body in order to lift the side
surface body; and a tray that is detachably provided to a bottom
portion of the side surface body and that is configured to
support the accommodation bag, the tray being configured to,
when the side surface body is lifted, be detached, so that an
opening is formed at the bottom portion of the side surface
body, the opening being configured to form, when the
accommodation bag is placed from above into an

accommodation space in which the accommodation bag is to be
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accommodated, a placement path for the accommodation bag
from the insertion space to the accommodation space.
[0059]

According to the above configuration, it is possible to
insert the accommodation bag accommodating the
polycrystalline silicon into the insertion space formed by the
side surface body of the jig. In addition, the side surface body
is provided with the lift portions for lifting the side surface
body. This makes it possible to lift the accommodation bag and
the side surface body together in a state where the
accommodation bag is inserted in the insertion space of the jig.
Thus, the side surface body prevents load shift of the
polycrystalline silicon in the accommodation bag when the
accommodation bag is lifted, and thus it is possible to prevent
a width of a part of the accommodation bag from increasing
from the state of the accommodation bag which has not yet
been lifted.

[0060]

In addition, the tray provided to the bottom portion of
the side surface body can support the accommodation bag.
Thus, for example, even when the jig moves in a state where
the accommodation bag is inserted in the jig, it is possible to
protect a bottom portion of the accommodation bag. Further,
the tray is detachably provided to the bottom portion of the

side surface body, and is configured to be detached from the
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bottom portion, so that an opening is formed at the bottom
portion of the side surface body. Therefore, when the
accommodation bag is lifted and caused to move to a position
above the accommodation space in a state where the
accommodation bag is inserted in the side surface body, and
then is placed from above into the accommodation space, the
opening forms a placement path for the accommodation bag
from the insertion space to the accommodation space. Thus, it
is possible to place the accommodation bag from above the
accommodation space into the accommodation space with use
of the side surface body as a guiding chute.

[0061]

Further, it is possible to, with use of the side surface
body, prevent an increase in width of a part of the
accommodation bag from when the polycrystalline silicon
packed is lifted and until when the polycrystalline silicon
packed is placed into a predetermined accommodation space.
Thus, it is possible to, with use of the jig, accurately place the
accommodation bag into the accommodation space.

[0062]

Furthermore, by adjusting a size of the jig and a size of
the accommodation space, it is possible to prevent the
accommodation bag from coming into contact with, for
example, a partition when the accommodation bag is placed

into the accommodation space. Thus, for example, when the
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accommodation bag is packed into a box provided with an
accommodation space, it is possible to prevent the
accommodation bag from tearing.

[0063]

The opening may fit in a cross section of the
accommodation space cut along a plane substantially parallel
to a horizontal plane.

[0064]

According to the above configuration, since the opening
fits in a cross section of the accommodation space cut along a
plane substantially parallel to a horizontal plane, the
accommodation bag does not come into contact with, for
example, the partition when the accommodation bag is placed
into the accommodation space. Thus, for example, when the
accommodation bag is packed into a box provided with an
accommodation space, it is possible to prevent the
accommodation bag from tearing.

[0065]

In order to attain the object, a method in accordance with
an aspect of the present invention for producing a
polycrystalline silicon-packed box is a method for producing a
polycrystalline silicon-packed box by packing, with use of the
jig, the accommodation bag into a box provided with the
accommodation space, the method including the steps of:

lifting, together with the jig, the accommodation bag inserted
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in the jig; and causing the jig lifted and the accommodation bag
lifted to move to a position above the predetermined
accommodation space and placing the accommodation bag from
above the accommodation space into the accommodation space.
[0066]

According to the above configuration, in the lifting step,
the jig and the accommodation bag which is inserted in the jig
and in which the polycrystalline silicon is accommodated are
lifted simultaneously. Thus, even when the accommodation bag
is lifted, the jig makes it possible to prevent load shift of the
polycrystalline silicon in the accommodation bag. Thus, it is
possible to prevent a width of a part of the accommodation bag
from increasing from a state of the accommodation bag which
has not yet been lifted.

[0067]

In addition, in the placing step, the accommodation bag
remains to be inserted in the jig, until the accommodation bag
moves to a position above a predetermined accommodation
space and is placed into the accommodation space. Thus, it is
possible to prevent an increase in width of a part of the
accommodation bag until the accommodation bag is placed into
the accommodation space, and thus it is possible to accurately
place the accommodation space into the accommodation space.
In addition, by adjusting a size of the jig and a size of the

accommodation space, it is possible to prevent the
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accommodation bag from coming into contact with the partition
of the accommodation space. Thus, for example, when the
accommodation bag is packed into a box provided with an
accommodation space, it is possible to prevent the
accommodation bag from tearing.

[0068]

The present invention is not limited to the embodiments,
but can be altered by a skilled person in the art within the
scope of the claims. The present invention also encompasses,
in its technical scope, any embodiment derived by combining

technical means disclosed in differing embodiments.

Reference Signs List

[0069]
1 Packing device
10 Accommodation case (jig)

11 Side surface body
1la Bottom portion
11b Lower end

11c Upper end

12 Insertion space
13 Lift portion

15 Tray

16 Protrusion

17 Side wall
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Accommodation space
Placement path

Auxiliary member
Guiding side surface body
First opening

Second opening

Production apparatus for polycrystalline silicon-packed

Accommodation bag
Polycrystalline silicon-packed box
Opening

Polycrystalline silicon
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Claims

[Claim 1]

A jig comprising:

a side surface body that forms an insertion space into
which an accommodation bag accommodating polycrystalline
silicon is to be inserted;

lift portions that are provided to the side surface body in
order to lift the side surface body; and

a tray that is detachably provided to a bottom portion of
the side surface body and that is configured to support the
accommodation bag,

the tray being configured to, when the side surface body
is lifted, be detached, so that an opening is formed at the
bottom portion of the side surface body,

the opening being configured to form, when the
accommodation bag is placed from above into an
accommodation space in which the accommodation bag is to be
accommodated, a placement path for the accommodation bag

from the insertion space to the accommodation space.

[Claim 2]
The jig according to claim 1, wherein the opening fits in
a cross section of the accommodation space cut along a plane

substantially parallel to a horizontal plane.
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[Claim 3]

A method for producing a polycrystalline silicon-packed
box by packing, with use of the jig according to claim 1, the
accommodation bag into a box provided with the
accommodation space, the method comprising the steps of:

lifting, together with the jig, the accommodation bag
inserted in the jig; and

causing the jig lifted and the accommodation bag lifted
to move to a position above the predetermined accommodation
space and placing the accommodation bag from above the

accommodation space into the accommodation space.



