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(54) DRYING APPARATUS

(67) A suction port 15 of a suction duct 12 corre-
sponding to a tray vent hole 4 at a position, at which a
drying target object W1 is not mounted, is covered with
a first resistant lid R1 in which a first vent hole 17a is
formed and hot air circulates through the first vent hole
17a. Inthe suction duct 12 corresponding to the tray vent
hole 4 at a position at which a drying target object W1 is
mounted, hot air flows through a first gap S1 formed be-
tween the first resistant lid R1 and the suction port 15,

and does not pass through the first vent hole 17a of the
first resistant lid R1. In other words, air resistance of the
first vent hole 17a is set to be the same as air resistance
of the drying target object W1, thereby it is possible for
the same amount of hot air to pass through any one of
the tray vent holes 4 and it is possible to perform the
drying under the same condition as in a case where a
drying process is performed on the maximum number of
drying target objects.

FIG. 5
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a hot-air circu-
lation type drying apparatus which thermally processes
a drying target object having air permeability.

2. Description of the Related Art

[0002] A drying apparatus in the related art is config-
ured as illustrated in FIG. 10.

[0003] In the apparatus, a plurality of drying target ob-
jects W are mounted on roller conveyor 31 and are loaded
in drying chamber 32. While drying target objects W pass-
es through drying chamber 32, hot air 33 supplied to dry-
ing chamber 32 is blown to drying target object W through
passage 34. After air passes through drying target object
W, the air passes through regulating plate 35 and is suc-
tioned from hot air outlet 36. Then, a part of the air is
exhausted and the rest is circulated.

Citation List
Patent Literature

[0004] PTL 1: Japanese Patent Unexamined Publica-
tion No. 1998-306977

SUMMARY OF THE INVENTION

[0005] However, in the configuration in the related art,
a drying process may be appropriately performed in a
state in which the plurality of drying target objects W are
fully mounted on roller conveyor 31 to an arrangement
limit. However, in a case where the drying process is
performed in a state in which some drying target objects
W are not mounted on roller conveyor 31 or in a state in
which drying target objects W are not fully mounted with
an empty position, the blown hot air passes through po-
sitions at which drying target object W is not mounted
and which is empty and has low air resistance. Therefore,
a small amount of hot air passes through drying target
objectW, and thus a problem arises in that alonger period
of drying time is required, compared to a state in which
drying target objects W are fully mounted to the arrange-
ment limit.

[0006] An object of the present invention is to provide
a drying apparatus in which, even when the number of
drying target objects, on which a drying process is per-
formed at once, varies, it is possible to shorten a period
of drying time.

[0007] In a drying apparatus according to the present
invention, a plurality of drying target objects having air
permeability are mounted on a tray and a drying process
is performed on the drying target object using a drying
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medium which penetrates through the tray. The drying
apparatus includes: a tray in which a tray vent hole,
through which the drying medium passes, is formed at
respective mounting positions of the drying target object;
a suction duct which is provided on the under surface
side of the tray and suctions the drying medium from the
tray vent hole; and a first resistant lid that opens and
closes a suction port of the suction duct and has a first
vent hole through which the drying medium passes in a
state in which the suction port is closed in response to
regulating of passing resistance of the drying medium.
In the suction duct corresponding to the tray vent hole
on which the drying target object is mounted, of the re-
spective mounting positions of the tray, the drying medi-
um is circulated passing through a first gap formed be-
tween the first resistant lid and the suction port of the
suction duct. In the suction duct corresponding to the tray
vent hole on which a drying target object is not mounted,
of the respective mounting positions of the tray, the drying
medium is circulated passing through the first vent hole
formed in the first resistant lid.

[0008] In this configuration, the first resistant lid ena-
bles the drying medium to flow with the same air-flow
resistance even at the drying position, at which the drying
target object is not set, as that at the drying position at
which the drying target object is set. Even when the
number of drying target objects, on which the drying proc-
ess is performed at once, varies, it is possible to shorten
a period of drying time.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

FIGS. 1(a) and 1(b) are views illustrating a drying
apparatus according to Exemplary Embodiment 1 of
the presentinvention, FIG. 1(a) is a longitudinal sec-
tional view thereof, and FIG. 1(b) is a horizontal sec-
tional view thereof,

FIG.2is asectional view takenalongline I-l in FIG. 1;
FIG. 3 is a sectional view taken along line II-1l in FIG.
1;

FIG. 4 is a sectional view illustrating a state in which
a tray, on which drying target objects are mounted,
reaches a drying position and a drying process is
performed;

FIG. 5 is a sectional view illustrating a case where
the tray has a place at which a drying target object
is set and a place at which no drying target object is
seft;

FIG. 6 is a sectional view illustrating a main part of
a drying position of a drying apparatus according to
Exemplary Embodiment 2 of the present invention;
FIGS. 7(a) and 7(b) are views illustrating a tray load-
ed at the drying position according to Exemplary Em-
bodiment 2 of the present invention, FIG. 7(a) is a
plan view thereof, and FIG. 7(b) is a sectional view
thereof taken along line 1lI-111;
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FIG. 8(a) is a sectional view illustrating a state of a
place, at which a drying target object is set, reaching
the drying position, FIG. 8(b) is a sectional view il-
lustrating a state of a place, at which no drying target
object is set, reaching the drying position, and FIG.
8(c) is a sectional view illustrating a state of a place,
at which a drying target object having low air-flow
resistance is set, reaching the drying position, ac-
cording to Exemplary Embodiment 2 of the present
invention;

FIG. 9 is a sectional view illustrating a main part of
Exemplary Embodiment 3 of the present invention;
and

FIG. 10 is a view illustrating a configuration of a dry-
ing apparatus in the related art.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0010] Hereinafter, respective exemplary embodi-
ments of the present invention will be described with ref-
erence to the drawings.

[0011] Inthe following description, the same reference
signs are assigned to components having the same op-
eration.

EMBODIMENT 1

[0012] FIG. 1(a) to FIG. 5 illustrate a drying apparatus
of Exemplary Embodiment 1 of the present invention.
[0013] Thedryingapparatus repeats drying processes
in which a plurality of drying target objects having air per-
meability are processed at once. A specific example of
the drying target object includes a diesel exhaust gas
purifying catalyst diesel particulate filter (DPF) which de-
creases particulate matters (PM) in a diesel engine ex-
haust gas. The apparatus can be used in drying of a
ceramic honeycomb structure or the like.

[0014] As illustrated in FIG. 1(a) and 1(b), the drying
apparatus has chain 2, as a transport device, which is
laid from a loading port to an unloading port of main body
1. X represents a transport direction, Y represents a
height direction of main body 1, and Z represents a width
direction of main body 1.

[0015] A plurality of drying target objects W1 are set
on tray 3, are mounted on chain 2, and are transported
toward the unloading port. Drying target object W1 is
formed of, for example, ceramic to have a cylindrical
shape and, in size, has a diameter of about 250 mm and
a height of about 250 mm, and has a weight of 10 kg. In
the present embodiment, four tray vent holes 4 are
formed in tray 3 and four drying target objects can be set
on one tray 3 at the maximum. There is no difference
between weights of the four drying target objects. In the
following description, the four drying target objects have
the same air resistance as passing resistance.

[0016] Drying chamber 5, which supplies hot air as a
drying medium to tray 3 which has arrived and suctions
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the hotair, is provided in a draying area at an intermediate
position of main body 1. Drying chamber 5 has a box
shape to form an airtight space and is enclosed with an
insulating material such as glass wool.

[0017] FIG. 2 is a sectional view taken along line I-I in
FIG. 1 and illustrates a state of transporting tray 3 toward
drying chamber 5. First step portion 6a, in which drying
target object W1 is set, is formed on the top surface of
the tray 3 at a periphery of tray vent hole 4.

[0018] FIG. 3 is a sectional view taken along line 1l-II
in FIG. 1, in a state in which tray 3 has yet to reach drying
chamber 5. In addition to fan 7, motor 8, and shaft 9 for
circulate air, drying chamber 5 includes heater 10, tem-
perature sensor 11, suction duct 12, first resistant lid R1,
compression spring 13, or the like. For example, fan 7 is
sirocco fan or turbofan. Wind generated by fan 7 rises
through first passage 14 along the inner side of a side
wall of drying chamber 5. Heater 10 is disposed on a
corner of first passage 14 in the vicinity of the ceiling. Hot
air warmed by heater 10 is fed to the inside of drying
chamber 5 in the vicinity of the ceiling as shown by arrow
F.

[0019] Suction ducts 12 are arranged on the bottom of
drying chamber 5, and chain 2 passing through drying
chamber 5 is interposed between suction ducts 12 and
tray 3, and suction duct 12 is provided for each of tray
vent holes 4 of tray 3 which has arrived at the drying
position. Suction duct 12 is attached to drying chamber
5to be freely lifted and lowered with respect to a passage
of chain 2. In FIG. 3 illustrating a state before tray 3 reach-
es drying chamber 5, suction duct 12 is positioned at a
lowered position. Suction port 15 of suction duct 12 in
this state is blocked by firstresistantlid R1 biased upward
by compression spring 13. Specifically, an outer circum-
ferential portion of the top surface of first resistant lid R1
comes into contact with a periphery of suction port 15 on
the inner side of suction duct 12. Reference sign 16 rep-
resents a support point of compression spring 13 in suc-
tion duct 12. Multiple first vent holes 17a are formed in
an inner periphery of first resistant lid R1. Projecting por-
tion 18 is formed at the center of the top surface of first
resistant lid R1.

[0020] An outlet of suction duct 12 is connected,
through bellows-shaped duct 20, to second passage 19
communicating with first passage 14 near a suction port
of fan 7. In addition, motorized damper 21 is provided in
the vicinity of a connection portion between the outlet of
suction duct 12 and duct 20. Reference sign 22 repre-
sents a partition wall and reference sign 23 represents a
pressure sensor. Reference sign 24 represents an oper-
ation controller and operation controller 24 performs cur-
rent applying control to heater 10, opening regulation of
damper 21, and operation control of chain 2.

[0021] Next, a configuration of operation controller 24
will be described on the basis of a drying operation.
[0022] Operation controller 24 operates motor 8 and
causes a wind to circulate in drying chamber 5 as shown
by arrow F regardless of whether tray 3 reaches drying
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chamber 5 or not, and is operated such that a detected
temperature by temperature sensor 11 becomes approx-
imately a set temperature. For example, control of power
supplied to heater 10 through a relay circuit is performed
through PID control. The set temperature is set to a tem-
perature of about 150°C to 200°C as a drying tempera-
ture of a solvent impregnated with drying target object
Wi.

[0023] Since, until tray 3 reaches drying chamber 5,
the periphery of suction port 15 of suction duct 12 is
brought into close contact with and is closed with first
resistant lid R1 as illustrated in FIG. 3, a circulation route
of hot air in drying chamber 5 is formed to circulate the
hot air through first vent holes 17a of first resistant lid R1.
Multiple first vent holes 17a of first resistant lid R1 are
regulated to have a size and the number thereof such
that air resistance through first vent holes 17a of first
resistant lid R1 becomes the same as air resistance
through drying target object W1. The air resistance is,
for example, 500 Pa.

[0024] Operation controller 24 can change an opening
degree of damper 21 such that differences between val-
ues of pressure detected by pressure sensor 23 which
detects pressure of respective suction ducts 12 are de-
creased and a constant amount of air is caused to flow
through respective suction ducts 12.

[0025] When tray 3 reaches drying chamber 5, opera-
tion controller 24 causes suction duct 12 to be lifted as
illustrated in FIG. 4. First, a case, where four drying target
objects W1 are set, at the maximum, on tray 3 which has
arrived, is described in the following.

[0026] Respective suctionducts 12 aredriventoa lifted
position, and thereby suction ports 15 of respective suc-
tion ducts 12 come into close contact with the under sur-
face of tray 3. Firstresistantlids R1 provided in respective
suction ducts 12 are lifted along with suction ducts 12 at
an initial lifting of suction ducts 12, but, after projecting
portion 18 of first resistant lid R1 comes into contact with
drying target object W1 due to the lifting, entire first re-
sistant lid R1 is pushed downward due to a weight of
drying target object W1 in resistance to the biasing force
of compression spring 13. Accordingly, first gap S1 is
formed between suction duct 12 and first resistant lid R1.
Since air resistance through first gap S1 is less than air
resistance through first vent hole 17a of first resistant lid
R1 and is, for example, about 10 Pa, the hot air in drying
chamber 5 circulates through first gap S1 without passing
through first vent hole 17a of first resistant lid R1. Even
at this time, operation controller 24 can change the open-
ing degree of damper 21 such that differences between
values of pressure detected by respective pressure sen-
sors 23 are decreased, and a constant amount of air is
caused to flow through respective suction ducts 12.
[0027] In this state, when operation controller 24 de-
tects that the drying process of four drying target objects
W1 is completed, then all of suction ducts 12 are lowered,
chain 2 is operated, tray 3 is unloaded from drying cham-
ber 5, and next tray 3 is loaded in drying chamber 5.
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[0028] The case, in which the drying process is per-
formed on four drying target objects W1 atthe same time,
is described above; however, in a case of a partially
mounted state having an empty place at which drying
target object W1 is not set, such as a state in which only
three drying target objects W1 are set on tray 3, operation
controller 24, which detects that tray 3 has arrived, caus-
es suction ducts 12 to be lifted, then first gap S1 is formed
between suction ducts 12 and first resistant lid R1 in the
same way as in the case in FIG. 4, at the drying position
at which drying target objects W1 of tray 3 are set as
illustrated on the right side in FIG. 5, and the hot air in
drying chamber 5 circulates through first gap S1 without
passing through first vent hole 17a of first resistant lid R1.
[0029] Since first resistant lid R1 is not pushed down-
ward in resistance to the biasing force of compression
spring 13 as illustrated on the left side in FIG. 5, at the
drying position at which drying target objects W1 of tray
3 are not set, even when suction ducts 12 are lifted, the
hot air circulates through first vent hole 17a of first resist-
ant lid R1 in the same way as in the case in FIG. 3.
[0030] Even at this time, operation controller 24 can
change the opening degree of damper 21 such that dif-
ferences between values of pressure detected by respec-
tive pressure sensors 23 are decreased, and a constant
amount of air is caused to flow through respective suction
ducts 12. Therefore, it is possible to perform the drying
process for the same time as in the case where four drying
target objects W1 are set on tray 3.

[0031] When operation controller 24 detects that the
drying process is completed, then all of suction ducts 12
are lowered, chain 2 is operated, and tray 3 is unloaded
from drying chamber 5.

[0032] Damper 21 and control of damper 21 by oper-
ation controller 24 are not essential configurational con-
ditions. Even when suction port 15 of suction damper 21
is only opened or closed by first resistant lid R1 without
control of the opening degree of damper 21, and even
when the number of drying target objects, on which the
drying process is performed at once, varies, it is possible
to shorten a period of drying time.

[0033] In a case of avoiding prolonging of period of
drying time due to variations in the number of drying tar-
get objects only by the control of the opening degree of
damper 21 without using first resistant lid R1, flowing of
the hot air in the inside of drying chamber 5 is not stabi-
lized in a short time, and thus a delay occurs until the
flowing of the hot air is stabilized. Therefore, in order to
rapidly start the drying process, with an appropriate
amount of hot air, on the respective drying target objects
which are mounted on tray 3 and are loaded in drying
chamber 5, it is most preferable that first resistant lid R1
and regulation by damper 21 are combined.

[0034] The case, where four drying target objects W1
are set at the maximum on tray 3, is described as an
example; however, cases where three or less drying tar-
get objects or five or more drying target objects are set
on tray 3 can be implemented in the same way as above.
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EMBODIMENT 2

[0035] FIG. 6 to FIG. 8 illustrate Exemplary Embodi-
ment 2 of the present invention.

[0036] InExemplary Embodiment1,the plurality of dry-
ing target objects as air permeable cylindrical bodies
have the same weight; however, in Exemplary Embodi-
ment 2, even in a case where there are variations in
weights of the plurality of drying target objects, on which
the drying process is performed at once, it is possible to
perform the drying process in the same time as in the
case where there is no variation in the weights.

[0037] FIG. 6 illustrates a main part of the drying ap-
paratus according to Exemplary Embodiment 2 of the
present invention. The other parts are the same as Ex-
emplary Embodiment 1.

[0038] In Exemplary Embodiment 2, drying conditions
include a case where the maximum number of drying
target objects are set on a tray and the drying process is
performed, a case where less than the maximum number
of drying target objects are set on a tray and the drying
process is performed, and a case where drying target
objects which are set on the tray have weight differences
thereamong.

[0039] Intray 3, second step portion 6b on which sec-
ond resistant lid R2 is set, apart from first step portion 6a
on which drying target object W is set, is formed. Second
resistant lid R2 has a diameter smaller than that of first
resistant lid R1.

[0040] FIG. 7(a) illustrates a case where first step por-
tion 6a and second step portion 6b are formed at any one
of six mounting positions P1 to P6 on tray 3 on which six
drying target objects are set at the maximum. The drying
target objects are set at the mounting positions P1, P3,
and P5 of tray 3. Height of drying target object W2 set at
mounting position P3 is half of a height of drying target
objects W1 set at mounting positions P1 and P5. In other
words, air resistance of drying target object W2 is half of
the air resistance of drying target object W1. FIG. 7(b)
illustrates a cross section of mounting positions P1 to P3
of tray 3.

[0041] As illustrated in FIG. 7(b), tray 3 is loaded into
drying chamber 5 in a state in which second resistant lid
R2 is setin second step portion 6b at mounting positions
P2, P4, and P6 at which the drying target object is not set.
[0042] Since, until tray 3 reaches drying chamber 5,
the periphery of suction port 15 of suction duct 12 is
brought into close contact with and is closed with first
resistant lid R1 as illustrated in FIG. 3, a circulation route
of hot air in drying chamber 5 is formed to circulate the
hot air through first vent holes 17a of first resistant lid R1.
Multiple first vent holes 17a of first resistant lid R1 are
regulated to have a size and the number thereof such
that air resistance through first resistant lid R1 becomes
the same as air resistance through drying target object
WH1. The air resistance is, for example, 500 Pa which is
the same as drying target object W1.

[0043] Operation controller 24 can change an opening
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degree of damper 21 such that difference between values
of pressure detected by pressure sensor 23 which de-
tects pressure of respective suction ducts 12 are de-
creased and a constant amount of air is caused to flow
through respective suction ducts 12.

[0044] When tray 3 reaches drying chamber 5, opera-
tion controller 24 causes suction duct 12 to be lifted. Suc-
tion ports 15 of respective lifted suction ducts 12 come
into close contact with the under surface of tray 3. FIGS.
8(a), 8(b), and 8(c) illustrate states of suction ducts 12
corresponding to mounting positions P1, P2, and P3, re-
spectively.

[0045] Firstresistantlid R1 provided in suction duct 12
at mounting position P1 is lifted along with suction duct
12 at an initial lifting of suction duct 12, but, after project-
ing portion 18 comes into contact with drying target object
W1 due to the lifting, entire first resistant lid R1 is pushed
downward due to drying target object W1 in resistance
to the biasing force of compression spring 13. Accord-
ingly, first gap S1 is formed between suction duct 12 and
first resistantlid R1. Since air resistance through first gap
S1is less than air resistance through first resistant lid R1
and is, for example, about 10 Pa, the hot air in drying
chamber 5 circulates through firstgap S1 without passing
through first vent hole 17a of first resistant lid R1. Even
at this time, operation controller 24 can change the open-
ing degree of damper 21 such that differences between
values of pressure detected by respective pressure sen-
sors 23 are decreased, and a constant amount of air is
caused to flow through respective suction ducts 12.
[0046] Firstresistantlid R1 provided in suction duct 12
at mounting position P2 is lifted along with suction duct
12 in response to lifting of suction duct 12, and suction
port 15 of lifted suction duct 12 comes into close contact
with the under surface of tray 3. In addition, projecting
portion 18 of first resistant lid R1 is provided to come into
contactwith second resistant lid R2 which is set at mount-
ing position P2, due to the lifting. The biasing force of
compression spring 13, which biases first resistant lid R1
upward, is greater than the weight of second resistant lid
R2. Therefore, after projecting portion 18 of first resistant
lid R1 comes into contact with second resistant lid R2,
second resistant lid R2 is lifted from second step portion
6b of tray 3 in response to the lifting of suction duct 12
such that second gap S2 is formed between tray 3 and
second resistant lid R2. Since the hot air has air resist-
ance through second gap S2 smaller than air resistance
through multiple second vent holes 17b which are formed
in second resistant lid R2 and is, for example, about 10
Pa, the hot air in drying chamber 5 circulates through
second gap S2 without passing through second vent hole
17b of second resistant lid R2, and further through first
vent hole 17a of first resistant lid R1, in which the air
resistance is 500 Pa. Even at this time, operation con-
troller 24 can change the opening degree of damper 21
such that differences between values of pressure detect-
ed by respective pressure sensors 23 are decreased,
and a constant amount of air is caused to flow through
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respective suction ducts 12.

[0047] Secondresistantlid R2 and drying target object
W2 are set at mounting position P3. First resistant lid R1
provided in suction duct 12 at mounting position P3 is
lifted along with suction duct 12 at the initial lifting of suc-
tion duct 12, but, after projecting portion 18 comes into
contact with second resistant lid R2 due to the lifting,
entire first resistant lid R1 is pushed downward due to
drying target object W2 in resistance to the biasing force
of compression spring 13. Accordingly, first gap S1 is
formed between suction duct 12 and firstresistant lid R1.
Air resistance through first gap S1 is less than air resist-
ance through first resistant lid R1 and is, for example,
about 10 Pa. The hot air in drying chamber 5, which has
passed through drying target object W2 and further has
passed through second resistant lid R2 circulates
through second gap S2 without passing through first vent
hole 17a of first resistant lid R1. Even at this time, oper-
ation controller 24 can change the opening degree of
damper 21 such that differences between values of pres-
sure detected by respective pressure sensors 23 are de-
creased, and a constant amount of air is caused to flow
through respective suction ducts 12. In other words, in a
case where the air resistance of drying target object W2
is 250 Pa, and the air resistance of second resistant lid
R2 is 250 Pa, and thereby total air resistance becomes
500 Pa. In this manner, itis possible to perform the drying
under the same condition as drying target object W1.
[0048] Mounting positions P4, and P6 at which second
resistant lid R2 is set without a drying target object is the
same as the case of mounting position P2. A case, where
drying target object W1 is set at mounting position P5, is
the same as the case of mounting position P1. A case,
where drying target object W2 and second resistant lid
R2 are set at mounting position P5, is the same as the
case of mounting position P3.

[0049] In this manner, even in a case where partially
unmounted positions at which drying target objects W1
and W2 are not set on tray 3 or various types of drying
target objects are dried at the same time, first and second
resistant lids R1 and R2 are provided, and thereby a plu-
rality of works can be dried even using a single system
of fan 7 and heater 10.

EMBODIMENT 3

[0050] FIG. 9 illustrates Exemplary Embodiment 3 of
the present invention.

[0051] In Exemplary Embodiment 2, suction duct 12is
lifted and suction port 15 of suction duct 12 comes into
contact with the under surface of tray 3; however, sealing
between suction duct 12 and tray 3 is not described. How-
ever, gasket 25 illustrated in FIG. 9 is actually provided.
More specifically, gasket 25 is provided on an end sur-
face, which is in contact with tray 3, of suction duct 12
so as to surround suction port 15 of suction duct 12. Fur-
thermore, inthe suction duct 12, spacer 26, which is proc-
essed to have a height of a minimum interval between
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suction duct 12 and tray 3, is provided on the inner cir-
cumferential side of gasket 25 such that gasket 25 is not
excessively deformed.

[0052] Here, Exemplary Embodiment 2 is described
as an example; however, it is preferable that gasket 25
and spacer 26 are also provided in Exemplary Embodi-
ment 1, similar to Exemplary Embodiment 2.

INDUSTRIAL APPLICABILITY

[0053] The presentinvention contributes to minimizing
of an installment space of various manufacturing lines in
which a drying process is performed on consecutive dry-
ing target objects, in addition to a drying process for air
permeable cylindrical body or the like.

REFERENCE MARKS IN THE DRAWINGS
[0054]

W1: drying target object

W2: drying target object

R1: first resistant lid

R2: second resistant lid

S1: first gap

S2: second gap

X: transport direction

Y: height direction of main body 1
Z: width direction of main body 1
: main body

: chain

: tray

: tray vent hole

: drying chamber

6a: first step portion

6b: second step portion

7: fan

8: motor

9: shaft

10: heater

11: temperature sensor

12: suction duct

13: compression spring

14: first passage

15: suction port of suction duct 12
16: support point of compression spring 13
17a: first vent hole

17b: second vent hole

18: projecting portion

19: second passage

20: duct

21: damper

22: partition wall

23: pressure sensor

24: operation controller

25: gasket

26:spacer

P1 to P6: mounting position

a s ON -



11 EP 3 078 927 A1 12

Claims

A drying apparatus for drying a plurality of drying
target objects having air permeability and mounted
on a tray by using a drying medium penetrating
through the tray, the drying apparatus comprising:

atray (3) having a tray venthole (4) for the drying
medium passing therethrough at respective
mounting positions of the drying target objects
(W1);

asuction duct (12) provided on an under surface
side of the tray (3) for sucking the drying medium
from the tray vent hole (4); and

a first resistant lid (R1) for regulating of passing
resistance of the drying medium by opening and
closing a suction port (15) of the suction duct
(12), the lid having a first vent hole (17a) for the
drying medium passing therethrough with the
suction port (15) closed,

wherein, in the suction duct (12) corresponding
to the tray vent hole (4), on which the drying
target object (W1) is mounted, of the respective
mounting positions of the tray (3), the drying me-
dium is circulated passing through a first gap
(S1) formed between the first resistant lid (R1)
and the suction port (15) of the suction duct (12),
and

wherein, in the suction duct (12) corresponding
to the tray vent hole (4), on which a drying target
object (W1) is not mounted, of the respective
mounting positions of the tray (3), the drying me-
dium is circulated passing through the first vent
hole (17a) formed in the first resistant lid (R1).

The drying apparatus according to claim 1,
wherein the tray (3) has a first step portion that en-
gages with the drying target object (W1) at a periph-
ery of the tray vent hole (4) on a top surface of the
tray (3).

The drying apparatus according to claim 1, further
comprising:

a spring for biasing the first resistant lid (R1) in
a direction in which the suction port (15) of the
suction duct (12) is closed,

wherein the first resistant lid (R1) is caused to
move in a direction, such that the passing resist-
ance of the drying medium is lowered, against
the bias, due to weight of the drying target object
(W1), for forming the first gap (S1).

The drying apparatus according to claim 1,
wherein adamperis providedinthe suction duct(12).

The drying apparatus according to claim 1,
wherein a gasket is provided to the suction duct (12)
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at an end surface which is in contact with the tray
(3), and a spacer is provided at an inner circumfer-
ential side of the gasket.

The drying apparatus according to claim 1, further
comprising:

a second resistant lid (R2) having a second vent
hole, through which the drying medium is
passed, mounted on the tray (3) so as to cover
the tray vent hole (4),

wherein, in the suction duct (12) corresponding
to the tray vent hole (4), on which the second
resistant lid (R2) is mounted and a drying target
object (W1) is not mounted, of the respective
mounting positions of the tray (3), the drying me-
dium is circulated through a second gap formed
between the tray (3) and the second resistant
lid (R2) which is pushed upward from the tray
(3) in a state in which the suction port (15) of the
suction duct (12) is closed with the first resistant
lid (R1), and the first vent hole (17a) of the first
resistant lid (R1, and

wherein, in the suction duct (12) corresponding
to the tray vent hole (4), on which the second
resistant lid (R2) and the drying target object
(W1) are mounted, of the respective mounting
positions of the tray (3), the drying medium is
circulated through the second vent hole of the
second resistant lid (R2) and the first gap (S1)
formed between the first resistant lid (R1) and
the suction port (15) of the suction duct (12).

7. The drying apparatus according to claim 6, further

comprising:

a spring for biasing the first resistant lid (R1) in
a direction in which the suction port (15) of the
suction duct (12) is closed,

wherein, in a state in which the suction port (15)
of the suction duct (12) is blocked by the first
resistant lid (R1) due to the bias, the second gap
is formed by pushing the second resistant lid
(R2) upward with the first resistant lid (R1) inter-
posed.

The drying apparatus according to claim 6,
wherein the tray (3) has a first step portion that en-
gages with the drying target object (W1) at a periph-
ery of the tray vent hole (4) on a top surface of the
tray (3), and has a second step portion that accom-
modates the second resistant lid (R2) between the
tray vent hole (4) of the tray (3) and the first step
portion.
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FIG. 5
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FIG. 6

13



EP 3 078 927 A1

(9)

LM

(®)

g

14



EP 3 078 927 A1

(9)

{4

8 Old

£e

¢l

gl

mmu.—

4

AT A AT T,

|

LM

Am

)

15



EP 3 078 927 A1

FIG. 9

15




EP 3 078 927 A1

FIG. 10

I
|
|
(-

4EILBFEFI¢§; i*}v:kall!ii»l.. Jum

R

= nﬁvgllaFL

..I.
£
/

| o

[fe}
.

N

L4

ﬂwﬁ'}ﬁrgﬂg?splé Bt S b e LA

a4-

Eﬁnnﬁw
m

—

A2

=3

17



10

15

20

25

30

35

40

45

50

55

EP 3 078 927 A1

9

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

N

EPO FORM 1503 03.82 (P04C01)

EUROPEAN SEARCH REPORT

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 16 15 1652

Categor Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (IPC)
A JP 3 432388 B2 (OTSUKA GIKEN KOGYO KK) 1-8 INV.
4 August 2003 (2003-08-04) F26B15/14
* figures 1-2 * F26B21/04
* abstract * F26B21/12
----- F26B25/18
A JP 2000 301004 A (CATALER CORP) 1-8
31 October 2000 (2000-10-31)
* figures 1-5 *
* abstract *
* paragraphs [0025] - [0035] *
A US 2012/001358 Al (CLARK TERENCE J [US] ET|1-8
AL) 5 January 2012 (2012-01-05)
* figures 3-13 *
* paragraphs [0044] - [0050] *
A WO 20137125525 Al (SUMITOMO CHEMICAL CO 1-8
[JP]) 29 August 2013 (2013-08-29)
* the whole document *
A US 2010/078859 Al (TAKAGI SHUICHI [JP] ET |1-8 TECHNICAL FIELDS
AL) 1 April 2010 (2010-04-01) (Pe)
* the whole document * F26B
----- Co4B
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
The Hague 25 August 2016 De Meester, Reni

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document document

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

18




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 3 078 927 A1

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 16 15 1652

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

25-08-2016
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 3432388 B2 04-08-2003 JP 3432388 B2 04-08-2003
JP H10306977 A 17-11-1998
JP 2000301004 A 31-10-2000 JP 4187869 B2 26-11-2008
JP 2000301004 A 31-10-2000
US 2012001358 Al 05-01-2012 BR 112012020358 A2 10-65-2016
CA 2803866 Al 29-12-2011
CN 102792114 A 21-11-2012
EP 2585782 Al 01-05-2013
JP 5822922 B2 25-11-2015
JP 2013530072 A 25-07-2013
KR 20130088043 A 07-08-2013
US 2012001358 Al 05-01-2012
WO 2011163338 Al 29-12-2011
WO 2013125525 Al 29-08-2013 JP 2013169732 A 02-09-2013
WO 2013125525 Al 29-08-2013
US 2010078859 Al 01-04-2010 CN 101684046 A 31-03-2010
EP 2168741 A2 31-03-2010
JP 4866889 B2 01-02-2012
JP 2010076328 A 08-04-2010
US 2010078859 Al 01-04-2010

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

19




EP 3 078 927 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 10306977 A [0004]

20



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

