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(54) SHELF FOR THERMAL PROCESSING

(57) A shelf (10) for thermal processing inludes a
board (30) having aflat plate shape, a column (20) having
a support part (24) which supports the board (30) from
below, and an opposing part (22) which is located above
the support part (24) and opposing an upper surface
(30a) of the board (30), and a projection portion (40) pro-

jecting from one of the upper surface (30a) and a lower

surface (30b) of the board (30) disposed between the
support part (24) and the opposing part (22), wherein the

FIG. 1

projection portion (40) is restricted to move along the flat
plate shape of the board (30). One of the support part
(24) and the opposing part (22) that is located on a side
of the one of the upper surface (30a) and the lower sur-
face (30b) opposes a side surface of the projection por-
tion (40), and makes contact with the projection portion
(40) to restrict the board (30) from moving relative to the
column (20) along the flat plate shape of the board (30).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 156 750 A1 2

Description

[0001] The technique disclosed herein relates to a
shelffor thermal processing used in a thermal processing
device. Notably, the thermal processing includes heating
process and cooling process.

[0002] A shelfforthermal processingis used to convey
a process target object of thermal processing into a ther-
mal processing device such as a furnace, and to heat or
cool the process target object. This shelf has a board
mounted on a column. A technique for attaching the col-
umn to the board is being considered for this shelf so that
the board will not be detached from the column while
conveying the process target object.

[0003] A shelf forthermal processing described in Jap-
anese Patent Application Publication No. H10-141867
provides through holes at four corners of a board and
inserts convex parts of columns into those through holes
so that the board is firmly attached to the columns.
[0004] The board of the shelf for thermal processing
as above has a reduced strength in vicinities of the
through holes due to the through holes for inserting the
columns being provided in the board. Due to this, for ex-
ample, a total weight of the process target object to be
mounted on the board need to be set by taking the
strength in the vicinities of the through holes into account.
In this disclosure, a technique to attach a board to a col-
umn without providing a through hole in the board will be
provided.

[0005] The technique disclosed herein is a shelf for
thermal processing that is to be used in thermal process-
ing. The shelf for thermal processing includes a board,
a column, and a projection portion. The board has a flat
plate shape. The column has a support part which sup-
ports the board from below, and an opposing part which
is located above the support part and opposing an upper
surface of the board. The projection portion projects from
one of the upper surface and a lower surface of the board
disposed between the support part and the opposing
part. The projection portion is restricted to move along
the flat plate shape of the board. One of the support part
and the opposing part that is located on a side of the one
of the upper surface and the lower surface opposes a
side surface of the projection portion, and makes contact
with the projection portion to restrict the board from mov-
ing relative to the column along the flat plate shape.
[0006] According to this configuration, the board can
be restricted from being displaced relative to the column
in an up-and-down direction by providing the board be-
tween the support part and the opposing part of the col-
umn. Further, the board is restricted from being displaced
relative to the column along the flat plate shape of the
board, by the contact between the projection portion pro-
jecting from the board and the one of the support part
and the opposing part opposing the projection portion.
According to this configuration, the board can be firmly
attached to the column without providing a through hole
in the board.
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FIG. 1 is a perspective view of a shelf for thermal
processing of an embodiment;

FIG 2 is a perspective view of a column of the em-
bodiment;

FIG 3 is a perspective view of a board of the embod-
iment;

FIG 4 is an enlarged perspective view in a vicinity of
the column of the shelf for thermal processing of the
embodiment;

FIG 5 is a cross sectional view along a line V-V in
FIG 4;

FIG 6 is a perspective view for explaining an assem-
bling method of the shelf for thermal processing of
the embodiment;

FIG 7 is a perspective view for a case of combining
plural stacks of the shelves for thermal processing
of the embodiment;

FIG 8 is an enlarged perspective view in a vicinity of
a column of a shelf for thermal processing of a sec-
ond embodiment;

FIG 9 is an enlarged perspective view in a vicinity of
a column of a shelf for thermal processing of a third
embodiment;

FIG 10 is an enlarged perspective view in a vicinity
of a column of a shelf for thermal processing of a
fourth embodiment; and

FIG. 11 is an enlarged perspective view in a vicinity
of a column of a shelf for thermal processing of a
fifth embodiment.

[0007] Primary features of embodiments described
hereinbelow will be listed. Each technical element de-
scribed hereinbelow is a technical element independent
of one another, and may have technical utility on its own
or in various combinations.

(Feature 1)

[0008] In a shelf for thermal processing of the embod-
iments, a projection portion may project from one of an
upper end and a lower end of a column. The column may
include a concave portion at the other of the upper end
and the lower end of the column. The concave portion
may be larger than the projection portion. With this shelf
for thermal processing, a plural decker shelf can be con-
figured by stacking plural columns of the shelve for ther-
mal processing. In doing so, the projection portion of the
column of the shelffor thermal processing can be inserted
into the concave portion provided at the one of the upper
end and the lower end of the column of the shelf for ther-
mal processing, by which the columns stacked on top of
one another can be suppressed from being displaced
relative to one another.

(Feature 2)

[0009] In the shelf for thermal processing of the em-
bodiments, the projection portion may include a pin fixed
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to a board, wherein the pin and one of a support part and
an opposing part may be disposed with a clearance ther-
ebetween, and a spacer engaged with the pin and dis-
posed in the clearance between the pin and the one of
the support part and the opposing part.

(Feature 3)

[0010] In the shelf for thermal processing of the em-
bodiments, the one of the support part and the opposing
part may include a notch, and the notch may allow the
pin to pass therethrough and may not allow the spacer
to pass therethrough when the board is moved relative
to the column along a flat plate shape of the board. Ac-
cording to this configuration, the board can be assembled
onto the column by firstly fixing the pin to the board and
thereafter arranging the pin from an outside into an inside
of the one of the support part and the opposing part
through the notch. Further, the board can be prevented
from being detached from the column by arranging the
spacer between the pin and the one of the support part
and the opposing part after having assembled the board
onto the column.

(Feature 4)

[0011] In the shelf for thermal processing of the em-
bodiments, the opposing part and the board may be dis-
posed with a clearance therebetween. Upon assembling
the board onto the column, when the board is inserted
into a clearance between the support part and the op-
posing part, the board can be suppressed from making
contact with the column. Due to this, a situation in which
the board and the column make contact while assembling
the board onto the column and resulting in breakage can
be avoided.

(Feature 5)

[0012] In the shelf for thermal processing of the em-
bodiments, the projection portion and the one of the sup-
port part and the opposing part may be disposed with a
clearance therebetween.

(First Embodiment)

[0013] A shelf 10 for thermal processing will be de-
scribed with reference to FIG. 1. The thermal processing
shelf 10 is used upon arranging a process target object
such as a ceramic piece into a thermal processing device
such as a baking furnace. Specifically, the process target
object is mounted on the thermal processing shelf 10,
and the thermal processing shelf 10 is conveyed into the
baking furnace. Due to this, the process target object is
arranged in the baking furnace. The process target object
is heated by the baking furnace in a state of being mount-
ed onthethermal processing shelf 10. Thatis, the thermal
processing shelf 10 is heated together with the process
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target object.

[0014] The thermal processing shelf 10 includes a
board 30 and four columns 20, and the board 30 is sup-
ported by the four columns 20. The board 30 and the
columns 20 are constituted of a same material. The ma-
terial of the board 30 and the columns 20 may, for exam-
ple, be a high-strength silicon carbide (thatis, SiC)-based
ceramic material.

[0015] As shown in FIG. 2, each column 20 has a
square tubular shape. Each column 20 includes an op-
posing part 22, a support part 24, and a connecting part
26. The opposing part 22, the support part 24, and the
connecting part 26 are integrally formed. Specifically, the
material that is not yet baked is processed into the tubular
shape by extrusion molding and the like, an opening 27
to be described later is formed therein by cutting out a
part of the tubular shape, and by which an unfinished
piece having the shape of the column 20 is manufactured.
Thereafter, the unfinished piece is subjected to baking,
by which the opposing part 22, the support part 24, and
the connecting part 26 are integrally formed. The support
part 24 has the square tubular shape. The support part
24 is to have the board 30 mounted on its upper end (see
FIG. 1), and supports the board 30 from below. The con-
necting part 26 that extends upward on an outer side of
an outer edge of the board 30 is arranged at the upper
end of the support part 24 (see FIG. 1). The connecting
part 26 is configured of two walls with one apex in be-
tween within the square tubular shape of the column 20.
In other words, within the square tubular shape of the
column 20, a portion where the connecting part 26 is not
providedis opened (hereinbelow referred to as the "open-
ing 27"). A length of the connecting part 26 in an up-and-
down direction is somewhat larger than a thiclrness of
the board 30.

[0016] The opposing part 22 is arranged at an upper
end of the connecting part 26. In the opposing part 22,
within the square tubular shape of the column 20, parts
of two walls thatintervene one apex where the connecting
part 26 is not provided (an apex on a sheet front side in
FIG. 2) are notched. That is, the opposing part 22 has a
notch 28 at a position corresponding to the one apex
where the connecting part 26 is not provided. The notch
28 is arranged above the opening 27 of the connecting
part 26.

[0017] As shown in FIG 3, the board 30 has a square
flat plate shape. Each of an upper surface 30a and a
lower surface 30b (see FIG 5) of the board 30 has a flat
shape, and is arranged along a horizontal direction. The
board 30 is supported by the columns 20 at its four cor-
ners (see FIG 1). A pin 40a is arranged at each of the
four corners of the board 30. The pins 40a are integrally
formed with the board 30 by baking. Specifically, the pins
40a and the board 30 are formed separately, and are
thereafter baked in a state where the pins 40a are mount-
ed on the board 30. Due to this, the pins 40a and the
board 30 are fixed integrally. Each of the pins 40a has a
round columnar shape.
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[0018] FIG. 4 is a perspective view that enlarges a vi-
cinity of one column 20 of the thermal processing shelf
10. The pin 40a is arranged inside the opposing part 22.
A spacer 40b is arranged in a clearance between the pin
40a and the opposing part 22. The spacer 40b has a
square annular shape. Each side of the square of the
spacer 40b is longer than a width of the notch 28 of the
column 20. A through hole 40c into which the pin 40a is
to be inserted is arranged at a center of the spacer 40b
(see FIG 6). Notably, the pin 40a and the spacer 40b will
collectively be called a projection portion 40. Each pro-
jection portion 40 projects upward from its corresponding
corner of the board 30.

[0019] As shown in FIG 5, each pin 40a projects up-
ward from the upper end of its corresponding column 20.
Each spacer 40b is positioned lower than its correspond-
ing pin 40a, and lower than the upper end of its corre-
sponding columns 20.

[0020] Next, a procedure for assembling the columns
20 onto the board 30 will be described. Notably, the col-
umns 20, the board 30 including the pins 40a, and the
spacers 40b are respectively manufactured prior to this
assembling procedure. Specifically, a plastic matter in
which binders such as polyvinyl alcohol and water are
added to SiC powder is subjected to press molding using
molds corresponding to the shapes of the respective
pieces. Then, the manufacturing is completed by baking
the press-molded pieces in a crucible furnace made of
carbon, and impregnating the pieces with silicon.
[0021] The columns 20 shown in FIG 2 are assembled
onto the respective four corners of board 30 shown in
FIG. 3. As shown in FIG 6, each corner of the board 30
is inserted into the opening 27 of the corresponding col-
umn 20 from a side where the notch 28 of the opposing
part 22 of the column 20 is provided. A diameter of each
pin 40a fixed to the board 30 is smaller than the width of
the notch 28. Due to this, the pin 40a passes through the
notch 28 and is arranged inside the opposing part 22.
[0022] Then, the spacer 40b is arranged in the clear-
ance between the pin 40a and the opposing part 22. The
through hole 40c of the spacer 40b is larger than the
diameter of the pin 40a. Due to this, a small clearance is
formed between the spacer 40b and the pin 40a. Further,
the spacer 40b is somewhat smaller than an inner pe-
riphery of the opposing part 22. Due to this, a small clear-
ance is formed between the spacer 40b and the opposing
part 22. According to this configuration, the spacer 40b
can be arranged easily. Further, dimensional accuracy
of the respective pieces 22, 40a, 40b does not have to
be controlled strictly.

[0023] Then, the board 30 and the support parts 24 of
the columns 20 are adhered. Further, the board 30 and
the spacers 40b are adhered. Notably, as an adhesive,
for example, a SiC-based adhesive may be used. Due
to this, the spacers 40b are fixed to the board 30 and
cannot move relative to the board 30. Each side of the
spacer 40b is longer than the width of the notch 28 of the
column 20. Due to this, in a state where the spacers 40b
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are fixed to the upper surface of the thermal processing
shelf 10, each spacer 40b cannot pass through its cor-
responding notch 28. Due to this, each spacer 40b is
surrounded by the opposing part 22, and thus cannot
move from the inside to the outside of the opposing part
22.

[0024] The board 30 is supported from below by the
support parts 24 of the columns 20. In the up-and-down
direction, the board 30 intervenes between the opposing
parts 22 and the support parts 24. Due to this, the board
30 is restricted from moving in the up-and-down direction
relative to the columns 20. Further, in a direction parallel
to a flat surface of the flat plate shape of the board 30
(thatis, the horizontal direction), the pins 40a fixed to the
board 30 and the spacers 40b which are restricted from
moving by the pins 40a (that is, projection portions 40)
are restricted from moving by being surrounded by the
opposing parts 22. As a result, the board 30 is restricted
from moving along the flat surface of the flat plate shape
of the board 30 (the motion thereof being parallel to the
flat plate shape in this embodiment) relative to the col-
umns 20. Due to this, the board 30 can be prevented
from being detached from the columns 20. Especially,
the board 30 can be prevented from being detached from
the columns 20, even if the adhesive is no longer effec-
tive. On the other hand, as compared to a configuration
in which the columns 20 and the board 30 are manufac-
tured integrally, thermal stress caused by heating in a
heating device and cooling after having taken out of the
heating device can be suppressed by manufacturing the
columns 20 and the board 30 separately.

[0025] Further, as shown in FIG. 7, the thermal
processing shelf 10 can be utilized as a plural decker
shelf by stacking plural thermal processing shelves 10 in
the up-and-down direction. In the plural decker shelf, low-
er ends of the columns 20 of the upper thermal process-
ing shelf 10 are stacked on upper ends of the columns
20 of the lower thermal processing shelf 10. In this con-
figuration, as shown in FIG 5, the pins 40a of the columns
20 of the lower shelf are arranged in hollow parts 29 (one
example of "concave portion") of the columns 20 of the
upper shelf. As a result, if the columns 20 of the upper
shelf are to be displaced in a direction parallel to the
board 30 relative to the columns 20 of the lower shelf,
the pins 40a of the columns 20 of the lower shelf are
caught by outer walls of the columns 20 of the upper
shelf, and the columns 20 of the upper shelf can be pre-
vented from falling off of the columns 20 of the lower
shelf. As a result, the plural decker shelf is prevented
from collapsing. Due to this, upon when the plural decker
shelf is to be conveyed into the heating device, a worker
does not need to visually confirm that the plural decker
shelf does not collapse. Due to this, work efficiency can
be improved.

(Second Embodiment)

[0026] Features different from the firstembodiment will
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be described with reference to FIG. 8. In a thermal
processing shelf 210 of the second embodiment, a shape
of columns 220 differs from the shape of the columns 20
of the first embodiment. An opposing part 222 in each
column 220 has a square annular shape that continuous-
ly surrounds its corresponding projection portion 40. That
is, the opposing parts 222 do not have notches corre-
sponding to the notches 28 of the opposing parts 22.
Other configurations of the columns 220 are identical to
those of the columns 20 of the first embodiment. That is,
each the column 220 has a supporting member 224 sim-
ilar to the supporting member 24.

[0027] Further, in the second embodiment, a proce-
dure for assembling the columns 220 onto the board 30
is different from the first embodiment. In the first embod-
iment, the board 30 is formed integrally with the pins 40a,
and the board 30 having the pins 40a fixed thereon is
assembled onto the columns 20. On the other hand, in
the second embodiment, the board 30 and the pins 40a
are formed separately. Then, the board 30 is inserted
into openings 227 of the columns 220, after which the
pins 40a are arranged inside the opposing parts 222 and
fixed to the board 30, and the spacers 40b are arranged.
Notably, as in the second embodiment, in the configura-
tion in which each opposing part 222 surrounds its cor-
responding pin 40a, the projection portion 40 does not
need to be provided with the spacer 40b. Despite the lack
of the spacers 40b, when the board 30 is displaced par-
allel to the flat surface of the board 30 relative to the
columns 220, a situation in which the columns 220 are
detached from the board 30 can be avoided by the pins
40a making contact with the opposing parts 222.

(Third Embodiment)

[0028] Features differentfrom the firstembodiment will
be described with reference to FIG. 9. In a thermal
processing shelf 310 of the third embodiment, a shape
of columns 320 differs from the shape of the columns 20
of the first embodiment. Each column 320 has a round
tubular shape. Thatis, a support part 324 of each column
320 has a round tubular shape, and an opposing part
322 has a round annular shape with a notch 328 similar
to the notch 28. Further, a connecting part that connects
the opposing part 322 and the support part 324 has a
partially round tubular shape. Moreover, each column
320 has an opening 327 into which the board 30 is to be
inserted, similar to the opening 27, between the opposing
part 322 and the support part 324.

[0029] A spacer 340b of each projection portion 40 has
a round annular shape, complying with the shape of the
opposing part 322.

(Fourth Embodiment)
[0030] Featuresdifferentfrom the firstembodiment will

be described with reference to FIG. 10. In a thermal
processing shelf 410 of the fourth embodiment, a shape
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of columns 420 differs from the shape of the columns 20
of the first embodiment. Each column 420 has the same
shape as the columns 220 of the second embodiment.
That is, each column 420 is provided with an opposing
part 422 similar to the opposing part 222, a support part
424 similar to the support part 224, and an opening 427
similar to the opening 227.

[0031] Further, a shape of projection portions 440 dif-
fers from that of the projection portions 40 of the first
embodiment. Each projection portion 440 is configured
of one piece. Each projection portion 440 has a square
columnar shape complying with an inner peripheral
shape of the opposing part 422. The projection portion
440 and the opposing part 422 are arranged with a small
clearance in between.

(Fifth Embodiment)

[0032] Featuresdifferentfrom the first embodiment will
be described with reference to FIG. 11. In a thermal
processing shelf 510 of the fifth embodiment, a shape of
columns 520 differs from the shape of the columns 20 of
the first embodiment. Each column 520 is provided with
an opposing part 522 similar to the opposing part 222, a
support part 524 similar to the support part 224, and an
opening 527 similar to the opening 227. An upper end of
each opposing part 522 is closed by a cover 523. A
through hole 523a is provided at a center of each cover
523. The pins 40a are arranged in the through holes
523a.

[0033] Specific examples of the invention disclosed
herein have been described in detail, however, these are
mere examples, and do not limit the scope of the claims.
The techniques described in the claimsinclude variations
and alterations of the above-exemplified specific exam-
ples.

(Variation 1)

[0034] In the above embodiments, the pins 40a have
around columnar shape. However, the shape of the pins
40a is not limited to the round columnar shape, and may
for example be a round tubular shape, or a polygonal
tubular or columnar shape.

(Variation 2)

[0035] In the first embodiment, each projection portion
40 is provided with one pin 40a and one spacer 40b.
However, each projection portion 40 may be provided
with a plurality of pins, and may be provided with a plu-
rality of the spacers 40b. For example, in the first em-
bodiment, each projection portion 40 may be provided
with a pin fixed to the board 30 inside each apex of three
corners except for the notch 28 of the opposing part 22.
In this configuration, three spacers may be arranged in
the clearances between the opposing part 22 and re-
spective three pins, or one spacer may be arranged in
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the clearance between the three pins and the opposing
part 22. The same applies to other embodiments as well.

(Variation 3)

[0036] In the first embodiment, each projection portion
40 is provided with the pin 40a and the spacer 40b. How-
ever, the projection portion 40 may be provided with the
pin 40a while not being provided with the spacer 40b. In
this case, the diameter of the pins 40a (that is, the length
of the pins 40a in the flat surface direction of the board
30) may be larger than the width of the notches 28. Fur-
ther, the pins 40a may be fixed to the board 30 after the
board 30 is inserted into the columns 20, similar to the
second embodiment. The same applies to the third em-
bodiment as well.

(Variation 4)

[0037] In the first to third embodiments, the spacers
40b, 340b do not project from the upper ends of the col-
umns 20, 220, 320. However, the spacers 40b, 340b may
project from the columns 20, 220, 320 similar to the pins
40a.

(Variation 5)

[0038] Intherespective embodiments, the columns 20,
220, 320, 420, 520 have a hollow tubular shape. How-
ever, the columns may have a solid columnar shape. In
this case, portions where the board 30 is to be inserted
and the projection portions are to be arranged may be
hollow, and concave portions may be provided at portions
where the projection portions of the columns of the lower
shelf are to be inserted.

(Variation 6)

[0039] In the first to third embodiments, the spacers
40b, 340b are adhered to the board 30. However, the
spacers 40b, 340b may not be adhered to the board 30.
In this configuration, the spacers 40b, 340b may be re-
stricted from moving along the flat surface of the flat plate
shape of the board by engaging with the pins 40a. Ac-
cording to this configuration, for example in the first em-
bodiment, the columns 20 and the board 30 can easily
be disassembled by detaching the spacers 40b from the
clearances between the opposing parts 22 and the pins
40a. As a result, for example, when one of the columns
20 and the board 30 is damaged, the damaged one can
easily bereplaced. Further, upon transporting and storing
the thermal processing shelf 10, the thermal processing
shelf 10 can be handled space-efficiently by disassem-
bling the board 30 and the columns 20.

(Variation 7)

[0040] The opposing partofeach column simply needs
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to have a shape that can restrict the projection portion
40 arranged inside the opposing part from moving from
inside to outside of the opposing part when the projection
portion 40 moves along the flat surface of the flat plate
shape of the board 30 by the movement of the board 30.
For example, the opposing part may be arranged inter-
mittently with intervals in between along a peripheral di-
rection of its corresponding projection portion 40.

(Variation 8)

[0041] In the first embodiment, the projection portions
40 are arranged on the upper surface of the board 30.
However, the projection portions may be arranged on at
least one of the upper surface and the lower surface of
the board 30. In a case where the projection portions are
arranged on the lower surface of the board 30, the sup-
port parts 24 may make contact with the projection por-
tions to restrict the board 30 from moving along the flat
surface of the flat plate shape of the board 30 relative to
the columns 20. For example, the support parts 24 may
oppose side surfaces of the respective projection por-
tions, and surround the entire circumferences of the pro-
jection portions. In this case, the openings 27 may be
arranged in vicinities of the lower ends of the columns
20. Further, the projection portions may project down-
ward from the lower ends of the columns 20, in which
case the upper ends of the columns 20 of the lower shelf
arranged under the aforementioned columns 20 may
have concave portions for receiving the projection por-
tions.

(Variation 9)

[0042] In the above embodiments, the thermal
processing shelves 10, 210, 310, 410, 510 are used to
carry out heating process on the process target object.
However, the thermal processing shelves 10,210, 310,
410, 510 may be used to carry out cooling process on
the process target object. For example, they may be used
to convey the process target object into a cooling device
for cooling, and convey the process target object out of
the cooling device. In this case, the thermal processing
shelves 10, 210, 310, 410, 510 may be cooled together
with the process target object. Alternatively, the thermal
processing shelves 10, 210, 310, 410, 510 may be used
to arrange the process target object thathas been heated
or cooled than a normal temperature under a normal tem-
perature environment (for example, in open air) for cool-
ing or heating. In this case, the thermal processing
shelves 10, 210, 310, 410, 510 may not necessarily be
arranged inside the thermal processing device.

[0043] Further, the technical elements disclosed in the
description and the drawings exhibit technical usefulness
independently or in various combinations, and are not
limited to the combinations described in the claims as
originally filed. Further, the techniques exemplified in the
description and the drawings concurrently achieve plural
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aims, and have the technical usefulness simply by
achieving one of such aims.

[0044] A shelf (10) for thermal processing inludes a
board (30) having aflat plate shape, a column (20) having
a support part (24) which supports the board (30) from
below, and an opposing part (22) which is located above
the support part (24) and opposing an upper surface
(30a) of the board (30), and a projection portion (40) pro-
jecting from one of the upper surface (30a) and a lower
surface (30b) of the board (30) disposed between the
support part (24) and the opposing part (22), wherein the
projection portion (40) is restricted to move along the flat
plate shape of the board (30). One of the support part
(24) and the opposing part (22) that is located on a side
of the one of the upper surface (30a) and the lower sur-
face (30b) opposes a side surface of the projection por-
tion (40), and makes contact with the projection portion
(40) to restrict the board (30) from moving relative to the
column (20) along the flat plate shape of the board (30).

Claims
1. A shelf (10) for thermal processing comprising:

a board (30) having a flat plate shape;

a column (20) comprising a support part (24)
which supports the board (30) from below, and
an opposing part (22) which is located above
the support part (24) and opposing an upper sur-
face (30a) of the board (30); and

a projection portion (40) projecting from one of
the upper surface (30a) and a lower surface
(30b) of the board (30) disposed between the
support part (24) and the opposing part (22),
wherein the projection portion (40) is restricted
to move along the flat plate shape of the board
(30),

wherein one of the support part (24) and the op-
posing part (22) that is located on a side of the
one of the upper surface (30a) and the lower
surface (30b) opposes a side surface of the pro-
jection portion (40), and makes contact with the
projection portion (40) to restrict the board (30)
from moving relative to the column (20) along
the flat plate shape of the board (30).

2. The shelf (10) as in claim 1, wherein
the projection portion (40) projects from one of an
upper end and a lower end of the column (20),
the column (20) comprises a concave portion (29)
at the other of the upper end and the lower end of
the column (20), and
the concave portion (29) is larger than the projection
portion (40).

3. The shelf (10) as in claim 1 or 2, wherein
the projection portion (40) comprises:
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a pin (40a) fixed to the board (30), wherein the
pin (40a) and the one of the support part (24)
and the opposing part (22) are disposed with a
clearance therebetween; and

a spacer (40b) engaged with the pin (40a) and
disposed in the clearance between the pin (40a)
and the one of the support part (24) and the op-
posing part (22).

4. The shelf (10) as in claim 3, wherein
the one of the support part (24) and the opposing
part (22) comprises a notch (28), and
the notch (28) allows the pin (40a) to pass there-
through and does not allow the spacer (40b) to pass
therethrough when the board (30) is moved relative
to the column along the flat plate shape of the board
(30).

5. The shelf (10) as in any one of claims 1 to 4, wherein
the opposing part (22) and the board (30) are dis-
posed with a clearance therebetween.

6. The shelf(10) as in any one of claims 1 to 5, wherein
the projection portion (40) and the one of the support
part (24) and the opposing part (22) are disposed
with a clearance therebetween.
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