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Description

Technical field

[0001] The present invention relates to a filter device,
a painting booth using the filter device, and a simplified
painting booth using the filter device.
[0002] The filter device includes a filter housed in a
device casing, and an intake opening provided in the de-
vice casing for a target gas containing a viscous matter
to be captured such as paint mist and oil mist.
[0003] A precoat agent nozzle is provided in the intake
opening for ejecting a powder-type precoat agent for the
filter along with carrier gas to the target gas flowing into
the device casing from the intake opening.

Background art

[0004] In such a filter device, the precoat agent nozzle
is arranged in the intake opening in order to reliably mix
the precoat agent with the target gas flowing into the de-
vice casing through the intake opening.
[0005] In a conventional filter device as shown in Fig.
1 of Patent Document 1, a simple circular or rectangular
opening acting as the intake opening is formed in a plate
member forming the device casing, and the precoat
agent nozzle is arranged in such an opening to be direct-
ed to the interior of the device casing (Prior Art 1).
[0006] In another conventional filter device shown in
Fig. 1 and in Fig. 2 of Patent Document 2, the precoat
agent nozzle is provided in the vicinity of the intake open-
ing in the interior of the device casing (Prior Art 2).
[0007] On the other hand, an example of the painting
booth for catching the paint mist contained in exhaust air
discharged from a painting chamber by the filter is shown
in Fig. 1 and in Fig. 15 of Patent Document 3.
[0008] In the painting booth as shown in Fig. 1 of Patent
Document 3 (see Fig. 7 of the present application), an
exhaust chamber 4 is provided under the painting cham-
ber 2 for receiving the exhaust air EAfrom the painting
chamber 2.
[0009] A pair of guide plates 20 is provided for parti-
tioning the exhaust chamber 4 into an upper region and
a lower region, and a central slit-like gap 21 is formed
between tip end edges of the pair of guide plates 20.
[0010] The central slit-like gap 21 extends in a longi-
tudinal direction of the booth (that is, a direction of trans-
porting a target object in the painting chamber 2).
[0011] The lower region formed by partitioning the ex-
haust chamber 4 by the guide plates 20 acts as a filtering
chamber including a plurality of filters arranged therein.
The plurality of filters are arranged in the longitudinal di-
rection of the booth.
[0012] The precoat agent nozzle 11 is provided in a
back side surface of one of the guide plates 20 in the
vicinity of the central slit-like gap 21 for ejecting the pre-
coat agent P toward the exhaust air EA passing through
the central slit-like gap 21 (Prior Art 3).

[0013] In the painting booth shown in Fig. 15 of Patent
Document 3 (see Fig. 8 of the present application), ver-
tical plates 22 surrounding the filters 8 together with the
guide plates 20 are suspended from the end portions of
the guide plates 20. A bottom slit-like gap 23 is formed
between a lower edge of each vertical plate 22 and the
bottom of the exhaust chamber 4. The bottom slit-like
gap 23 also extends in the longitudinal direction of the
booth.
[0014] The precoat agent nozzle 11 is provided in a
back side surface of each vertical plate 22 in the vicinity
of the bottom slit-like gap 23 for ejecting the precoat agent
P toward the exhaust air EA passing through the bottom
slit-like gap 23 (Prior Art 4).
[0015] More particularly, in those painting booths, the
precoat agent P is ejected toward a high-speed flow of
the exhaust air EA passing through the central slit-like
gap 21 or bottom slit-like gap 23.
[0016] This allows the precoat agent P to mix with the
exhaust air EA uniformly with agitation caused by the
high-speed flow of the exhaust air EA, and then allows
the exhaust air EA to pass through the filters 8.

Prior art documents

Patent Documents

[0017]

Patent Document 1: Japanese Unexamined Patent
Application Publication No. 53-109274
Patent Document 2: Japanese Utility Model Publica-
tion No. 7-37311
Patent Document 3: Japanese Unexamined Patent
Application National Publication No. 2008-536661
Patent Document 4: Japanese Unexamined Patent
Application Publication No. 2002-336749
Patent Document 5: Japanese Utility Model Publica-
tion No. 62-109765

Disclosure of the invention

Problems to be solved by the invention

[0018] It is typically often required in the filter device
that the intake opening for the filter device have a rec-
tangular shape or a slit-like shape extending in a width
direction.
[0019] This is for passing the target gas flowing from
the intake opening through the filter provided in the filter
device uniformly.
[0020] Otherwise, this is for allowing the exhaust air
from the painting booth to flow into the filter device uni-
formly and smoothly over the entire width of the painting
chamber as seen from the filter device attached to the
painting booth of Patent Document 4 and the filter device
(demister device) attached to the simplified painting
booth of Patent Document 5.
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[0021] In the above-noted case, however, the following
problems have arisen with the arrangement in which the
precoat agent nozzle is simply provided in the opening
acting as the intake opening as disclosed in Prior Art 1
(see Fig. 1 of Patent Document 1) or the arrangement in
which the precoat agent nozzle is simply provided in the
vicinity of the intake opening in the interior of the device
casing as disclosed in Prior Art 2 (Fig. 1 and Fig. 2 of
Patent Document 2).
[0022] That is, in such arrangements, the precoat
agent ejected from the precoat agent nozzle is not uni-
formly distributed in the width direction of the intake open-
ing toward the target gas flowing from the intake opening
extending in the width direction. This causes uneven dis-
tribution of the precoat agent in the target gas to pass
through the filters, which results in poor formation of a
precoat layer in the filter.
[0023] In order to prevent such uneven distribution of
the precoat agent, it is required to arrange numerous
precoat agent nozzles in the width direction (longitudinal
direction) of the intake opening at as small intervals as
possible. This results in a complicated device and in-
creased manufacturing cost.
[0024] On the other hand, the similar problems have
been produced with the painting booths disclosed in Prior
Art 3 and Prior Art 4 (see Fig. 1 and Fig. 15 of Patent
Document 3; in particular, substantially corresponding to
the above-noted problems in the filter device with respect
to Prior Art 4).
[0025] More particularly, in order to mix the precoat
agent P ejected from the precoat agent nozzle 11 uni-
formly in the longitudinal direction of the booth with the
exhaust air EA passing through the central slit-like gap
21 or the bottom slit-like gap 23 extending in the longitu-
dinal direction of the booth, it is required to arrange nu-
merous precoat agent nozzles in the longitudinal direc-
tion of the booth at as small intervals as possible. This
also results in a complicated device and increased man-
ufacturing cost.
[0026] Under the circumstances, the subject matter of
the present invention is to solve the above-noted prob-
lems by employing a rational agitating/mixing system for
the precoat agent ejected from the precoat agent nozzle.

Means for achieving the object

[0027] A first characteristic feature of the present in-
vention lies in a filter device comprising: a device casing;
a filter housed in the device casing; an intake opening
provided in the device casing for taking in a target gas
containing a viscous matter to be captured; and a precoat
agent nozzle provided in the intake opening for ejecting
a powder-type precoat agent for the filter along with car-
rier gas toward the target gas that flows into the device
casing from the intake opening, wherein the intake open-
ing is a slit-like or rectangular opening extending in a
width direction and provided in a side face portion of the
device casing, wherein an accumulation recess provided

in an upper edge portion of the intake opening and con-
tinuously formed in a longitudinal direction of the intake
opening, the accumulation recess having a profile that
opens downward as viewed from the longitudinal direc-
tion of the intake opening; and wherein the precoat agent
nozzle is arranged in a predetermined position of the in-
take opening in the longitudinal direction thereof for eject-
ing the precoat agent and carrier gas toward an inner
depth surface of the accumulation recess.
[0028] With the above-noted arrangement, the pow-
der-type precoat agent is ejected along with carrier gas
toward the inner depth surface of the accumulation re-
cess, which can produce whirl-like accumulation of the
ejected carrier gas accompanied by the precoat agent in
the accumulation recess over an appropriate period of
time in cooperation with the flow of the target gas in the
intake opening passing through the vicinity of the opening
surface of the downward opening of the accumulation
recess.
[0029] Such whirl-like accumulation allows the precoat
agent to disperse, accompanied by agitation, in the lon-
gitudinal direction (width direction) of the intake opening
from the position where the precoat agent nozzle is pro-
vided in the accumulation recess continuously formed in
the longitudinal direction of the intake opening.
[0030] In this way, the precoat agent is allowed to dis-
perse in the longitudinal direction of the intake opening
and allows the dispersed precoat agent to be gradually
taken into the passing flow of the target gas in the intake
opening from the downward opening of the accumulation
recess, as a result of which the precoat agent can be
mixed with the target gas.
[0031] This allows the precoat agent to mix with the
target gas flowing into the device casing from the intake
opening in a uniform distribution condition in the longitu-
dinal direction of the intake opening.
[0032] Further, it is prevented that a number of precoat
agent nozzles are arranged at small intervals in the width
direction (longitudinal direction) of the intake opening,
while the intake opening can be a slit-like opening or rec-
tangular opening extending in the width direction accord-
ing to various demands.
[0033] More particularly, only one precoat agent noz-
zle provided in the intake opening will suffice, or, even if
the plurality of precoat agent nozzles would be arranged
in the width direction of the intake opening, the number
of nozzles can be effectively reduced by securing large
intervals between the nozzles.
[0034] It should be noted that various shapes such as
an arc shape or polygonal shape can be employed as a
specific profile of the accumulation recess as viewed from
the longitudinal direction of the intake opening, and can
be selected depending on the flowing speed of the target
gas or the material of the precoat agent, for example.
[0035] A second characteristic feature of the present
invention specifies a preferred embodiment for achieving
the first characteristic feature.
[0036] The second characteristic feature of the present
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invention lies in that the accumulation recess defines an
upstream edge portion in a direction of passage of the
target gas as a vertical upstream suspended wall.
[0037] With the above-noted arrangement, the precoat
agent and carrier gas in the dispersed condition having
reached the upstream edge of the accumulation recess
in the direction of passage of the target gas in the whirl-
like accumulation in the accumulation recess can be
guided downward by the vertical upstream suspended
wall.
[0038] Then, the downward guide by the upstream sus-
pended wall allows the precoat agent to positively join
the passing flow of the target gas in the upstream portion
of the intake opening.
[0039] As a result, the precoat agent can be effectively
dispersed in the height direction (short-side direction) of
the intake opening and mixed with the target gas, thereby
to achieve the more uniform distribution of the precoat
agent in the target gas to pass through the filters.
[0040] A third characteristic feature of the present in-
vention specifies a preferred embodiment for achieving
the first or second characteristic feature, and lies in that
the accumulation recess defines a downstream edge por-
tion in a direction of passage of the target gas as a vertical
downstream suspended wall.
[0041] With the above-noted arrangement, in the sim-
ilar manner to the upstream suspended wall noted above,
the precoat agent and carrier gas in the dispersed con-
dition having reached the downstream edge of the accu-
mulation recess in the direction of passage of the target
gas in the whirl-like accumulation in the accumulation
recess can be guided downward by the vertical down-
stream suspended wall.
[0042] Then, the downward guide by the downstream
suspended wall allows the precoat agent to positively join
the passing flow of the target gas in the downstream por-
tion of the intake opening.
[0043] As a result, the precoat agent can be effectively
dispersed in the height direction (short-side direction) of
the intake opening and mixed with the target gas, thereby
to achieve the more uniform distribution of the precoat
agent in the target gas passing through the filter.
[0044] When a bottom portion opposing to the accu-
mulation recess is continuously formed at a lower edge
portion of the intake opening in the longitudinal direction
of the intake opening in the arrangement according to
the second or third characteristic feature, the following
effects can be achieved as well.
[0045] That is, the downward flow produced by the
guidance by the upstream suspended wall or down-
stream suspended wall allows an appropriate amount of
the precoat agent mixed with the passing flow of the tar-
get gas in the intake opening to reliably reach the above-
noted bottom portion of the intake opening, which can
form the precoat layer on the bottom portion. As a result,
it is effectively prevented by the precoat layer in the bot-
tom portion that the viscous matter to be captured con-
tained in the target gas is attached to or accumulated on

the bottom portion of the intake opening.
[0046] In particular, when a slanting bottom as de-
scribed below is provided to descend toward the down-
stream side in the direction of passage of the target gas,
the following effects can be achieved as well.
[0047] That is, the downward flow produced by the
guidance of the downstream suspended wall allows part
of the precoat agent to reach the downstream portion of
the slanting bottom, and a reversing current component
(that is, a current component ascending the slanting bot-
tom) to the upstream side along the slanting bottom al-
lows the precoat agent having reached the downstream
portion of the slanting wall to be kept in a spread condition
in the slanting bottom. This can provide the slanting bot-
tom in the intake opening, and yet stably maintain the
precoat agent layer in the slanting bottom for preventing
attachment of the viscous matter to the slanting bottom.
[0048] A fourth characteristic feature of the present in-
vention specifies a preferred embodiment for achieving
one of the first to third characteristic features, and lies in
that the precoat agent nozzle has a jet central axis that
obliquely intersects the inner depth surface of the accu-
mulation recess.
[0049] With the above-noted arrangement, it is pre-
vented by dissipation of colliding energy produced by the
oblique intersection that the precoat agent ejected along
with carrier gas from the precoat agent nozzle is attached
to or accumulated on the inner depth surface of the ac-
cumulation recess.
[0050] This can stably and satisfactorily maintain the
dispersion of the precoat agent in the accumulation re-
cess when the humidity of the target gas is high or the
coagulability of the precoat agent is high.
[0051] Further, in this arrangement, the whirl-like ac-
cumulation of the precoat and carrier gas ejected from
the precoat agent nozzle in the accumulation recess can
be promoted by the guidance of the inner depth surface
obliquely intersecting the jet central axis of the precoat
agent nozzle.
[0052] This can further promote the dispersion of the
precoat agent in the accumulation recess in the longitu-
dinal direction of the intake opening.
[0053] In implementing the above, the following ar-
rangements can be employed in order for the jet central
axis of the precoat agent nozzle to obliquely intersect the
inner depth surface of the accumulation recess.
[0054] That is, any one of the arrangements, namely,
the arrangement in which the jet central axis of the pre-
coat agent nozzle is inclined relative to the perpendicular
direction, the arrangement in which the inner depth sur-
face of the accumulation recess is inclined relative to the
horizontal direction, and the arrangement in which the
jet central axis of the precoat agent nozzle is inclined
relative to the perpendicular direction and the inner depth
surface of the accumulation recess is inclined relative to
the horizontal direction can be employed.
[0055] A fifth characteristic feature of the present in-
vention specifies a preferred embodiment for achieving
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one of the first to fourth characteristic features, and lies
in that the precoat agent nozzle has a jet opening posi-
tioned in the downstream side in reference to the central
portion of the accumulation recess in the direction of pas-
sage of the target gas in the intake opening.
[0056] With this arrangement, the whirl-like accumula-
tion area produced by the precoat agent and carrier gas
ejected from the precoat agent nozzle in the accumula-
tion recess can be formed more largely in the upstream
portion (that is, the portion between the upstream edge
of the accumulation recess and the precoat agent nozzle)
than in the downstream portion in the direction of passage
of the target gas in the accumulation recess.
[0057] This allows the area where the precoat agent
is mixed with the target gas passing through the intake
opening to be localized in the upstream side of the ac-
cumulation recess in the direction of passage of the target
gas.
[0058] More particularly, the dispersion of the precoat
agent can be promoted by the localization in the target
gas in the process of passing through the intake opening,
which further provides the more uniform distribution of
the precoat agent in the target gas.
[0059] A sixth characteristic feature of the present in-
vention lies in that a slanting bottom is formed at a lower
edge portion of the intake opening to oppose to the ac-
cumulation recess and descend toward the downstream
side in the direction of passage of the target gas in the
intake opening, the slanting bottom being continuously
formed in the longitudinal direction of the intake opening.
[0060] With the above-noted arrangement, even if the
viscous matter to be captured contained in the target gas
is accumulated on the slanting bottom in a mixed condi-
tion with the precoat agent, such an accumulated matter
in the mixed condition can be quickly removed inward of
the device casing owing to the inclination of the slanting
wall, and in cooperation with the attachment preventing
effect achieved by the precoat layer if the precoat layer
is present on the bottom portion as noted above.
[0061] This can satisfactorily and stably maintain the
operation of the filter device.
[0062] A seventh characteristic feature of the present
invention specifies a preferred embodiment for achieving
the sixth characteristic feature, and lies in that the down-
stream edge portion of the accumulation recess is ar-
ranged in a position lower than the upstream edge portion
in the direction of passage of the target gas to allow a
downstream opening formed between the downstream
edge portion of the accumulation recess and an under-
lying downstream edge portion of the slanting bottom to
be arranged in a position lower than an upstream opening
formed between the upstream edge portion of the accu-
mulation recess and the underlying upstream edge por-
tion of the slanting bottom, and wherein the filter is ar-
ranged in a position higher than the downstream opening
in the interior of the device casing.
[0063] With the above-noted arrangement, the target
gas is allowed to pass obliquely downward from the up-

stream opening at the higher position to the downstream
opening at the lower position in the intake opening, and
then the direction of the target gas flow is drastically
changed from the downward direction to the upward di-
rection. Thus, the target gas is capable of passing
through the filters positioned higher than the downstream
opening in the intake opening.
[0064] More particularly, such drastic change of the
direction promotes the dispersion of the precoat agent in
the target gas, the precoat agent being mixed with the
target gas in passing through the intake opening, thereby
to achieve the more uniform distribution of the precoat
agent in the target gas to pass through the filters.
[0065] An eighth characteristic feature of the present
invention specifies a preferred embodiment for achieving
the sixth or seventh characteristic feature, and lies in that
the slanting bottom has an upstream edge portion acting
as a vertical upstream upright wall extending upright to-
ward the upstream edge portion of the accumulation re-
cess in the direction of passage of the target gas in the
intake opening.
[0066] At the upper edge of the intake opening, the
passing speed of the target gas is suppressed by the
presence of the accumulation recess (in particular, the
presence of the upstream edge portion of the accumu-
lation recess).
[0067] According to the above-noted arrangement, the
presence of the upstream upright wall extending upright
toward the upstream edge portion of the accumulation
recess can suppress the passing speed of the target gas
even at the lower edge side of the intake opening (that
is, the side of the slanting bottom).
[0068] As a result, the passing speed of the target gas
in the intake opening can be balanced, which can main-
tain smoothly and stably the flow of the target gas into
the device casing through the intake opening and the
mixture of the precoat agent and the target gas in the
intake opening.
[0069] A ninth characteristic feature of the present in-
vention specifies a preferred embodiment for achieving
one of the first to eighth characteristic features, and lies
in that the filter is arranged in a position higher than the
intake opening in the interior of the device casing, and
wherein a carrying-out device is provided in a position
lower than the intake opening under the filter for trans-
porting a mixture released and fallen from the filter in the
longitudinal direction of the intake opening and discharg-
ing them to the outside of the device casing.
[0070] In the filter device of this type, when the accu-
mulated layer of the captured matter including the mixture
of the viscous captured matter present in the target gas
and the precoat agent is formed on the catching surface
of the filter and grows to some extent, the mixture forming
the accumulated layer of captured matter is released
from the filter by any suitable means to reproduce the
filter.
[0071] According to the above-noted arrangement, the
carrying-out device can transport the mixture released
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and fallen in reproducing the filter or the mixture released
and fallen by itself from the filter during the normal oper-
ation to the outside of the device casing.
[0072] Further, with the above-noted arrangement, the
carrying-out device is also capable of transporting the
mixture produced by binding of the viscous captured mat-
ter and the precoat agent in the process of reaching the
filter after having passed through the intake opening or
the precoat agent fallen in the process of reaching the
filter to the outside of the device casing. This facilitates
maintenance of the filter device.
[0073] A tenth characteristic feature of the present in-
vention specifies a preferred embodiment for achieving
the ninth characteristic feature, and lies in that a raising
prevention guide plate is provided to horizontally project
from a lower edge portion of the intake opening toward
the carry-out device.
[0074] With the above-noted arrangement, the raising
prevention guide plate is configured to guide the current
of the target gas having passed through the intake open-
ing, thereby to preventing the current of the target gas
from affecting the carrying-out device and to change the
direction of the target gas flow upward to direct the target
gas to the filters with the influences on the carrying-out
device being avoided.
[0075] More particularly, the lightweight powder com-
ponents contained in the fallen mixture to be transported
by the carrying-out device under the filters are prevented
from being raised by the target gas having passed
through the intake opening.
[0076] Thus, the viscous matter to be captured present
in the target gas can be captured by the filters with a
suitable mixed condition in which only the fresh precoat
agent supplied from the precoat agent nozzle is mixed
with the target gas. Further, the fallen mixture can be
transported by the carrying-out device reliably and sat-
isfactorily.
[0077] A eleventh characteristic feature of the present
invention relates to a painting booth using the filter device
according to one of the first to tenth characteristic fea-
tures, and lies in comprising an exhaust chamber provid-
ed under a painting chamber for painting a target object,
the exhaust chamber being configured to receive exhaust
air containing paint mist discharged downward from the
painting chamber, wherein a plurality of the filter devices
are arranged in a longitudinal direction of the booth with
the intake openings of each of the filter devices being
arranged in line in the longitudinal direction of the booth
and open toward the interior of the exhaust chamber.
[0078] With the above-noted arrangement, a high flow
of the exhaust air flowing into the exhaust chamber from
the painting chamber can stably reach the intake open-
ings of each filter device in a uniform air current condition
in the longitudinal direction of the booth due to the air
intake by the intake openings arranged in line in the lon-
gitudinal direction of the booth, and can flow into each of
the filter devices arranged in the longitudinal direction of
the booth as the target gas in a balanced manner.

[0079] As a result, it is possible to smoothly and effec-
tively catch the paint mist by the filter devices as the mat-
ter to be captured present in the high flow of the exhaust
air from the painting chamber.
[0080] In the intake opening of each filter device, as
noted above, the precoat agent ejected from the precoat
agent nozzle can be effectively distributed in the longitu-
dinal direction of the intake opening (that is, the longitu-
dinal direction of the booth) and mixed with the target
gas (that is, the exhaust air) passing through the intake
opening owing to the accumulation recess formed at the
upper edge portion of the intake opening.
[0081] As a result, the required number of the precoat
agent nozzles can be drastically reduced compared with
the painting booth disclosed in Prior Art 3 or 4 (see Fig.
1 and Fig. 15 of Patent Document 3) in which numeral
precoat agent nozzles are required to be arranged in the
longitudinal direction of the booth at small intervals in the
central slit-like gap or the bottom slit-lie gap extending in
the longitudinal direction of the booth as noted above.
[0082] Therefore, it is possible to simplify the structure
of the painting booth as a whole including the filter device,
reduce the manufacturing cost of the painting booth, and
facilitates the maintenance.
[0083] A twelfth characteristic feature of the present
invention specifies a preferred embodiment for achieving
the eleventh characteristic feature, and lies in that the
intake openings are arranged in line in the longitudinal
direction of the booth at a bottom portion of the exhaust
chamber.
[0084] With the above-noted arrangement, the intake
openings arranged in line are provided in the bottom por-
tion of the exhaust chamber, thereby to guide the high
flow of the exhaust air entering the exhaust chamber
downward from the painting chamber in the horizontal
direction by the bottom wall of the exhaust camber and
then smoothly guide it to the intake openings of each filter
device.
[0085] As a result, the high flow of the exhaust air from
the painting chamber can be treated by the filter device
more smoothly and effectively in cooperation with the
effect that the exhaust air from the painting chamber is
stably directed to the intake opening of each filter device
in the uniform current condition in the longitudinal direc-
tion of the booth.
[0086] A thirteenth characteristic feature of the present
invention specifies a preferred embodiment for achieving
the eleventh or twelfth characteristic feature, and lies in
that the filter devices are arranged in the longitudinal di-
rection of the booth adjacent to the exhaust chamber,
and the intake opening of each of the filter devices is
formed in a side wall of the exhaust chamber.
[0087] With the above-noted arrangement, the inspec-
tion and maintenance of the respective filter devices ar-
ranged in the longitudinal direction of the booth can be
easily performed from the outside of the painting booth
compared with the arrangement in which the filter devices
are provided in the interior of the exhaust chamber with
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the intake openings of the filter devices being opened
toward the exhaust chamber, for example.
[0088] In addition, the intake openings are directly
formed in the side wall of the exhaust chamber and thus
the maintenance of a connecting duct is dispensable,
which can provide a painting booth having the good main-
tenance properties, unlike the arrangement in which the
filter device is provided in a position remote from the
painting booth to allow the intake opening of the filter
device to communicate with the exhaust chamber
through the elongated connecting duct.
[0089] It should be noted that, in this embodiment, var-
ious arrangements of the filter device can be employed,
that is, the arrangement in which each filter device is
provided adjacent to the exhaust chamber having sub-
stantially the same width as the painting chamber, or the
arrangement in which each filter device is provided ad-
jacent to the exhaust chamber having a smaller width
than the painting chamber to fit into a dented portion
formed laterally and outwardly of the exhaust chamber
as viewed from the longitudinal direction of the booth
under the painting chamber, for example.
[0090] A fourteenth characteristic feature of the
present invention relates to a simplified painting booth
using the filter device according to one of the first to tenth
characteristic features, and lies in that the filter device is
arranged adjacent to the painting chamber for spraying
the target object, and the intake opening of the filter de-
vice is formed in a side wall of the painting chamber at a
bottom portion of the painting chamber.
[0091] With the above-noted arrangement, the air con-
taining floating paint mist resulting from excessive spray
of paint in the painting chamber is allowed to flow into
the filter device as the target gas through the intake open-
ing formed in the side wall of the bottom portion of the
painting chamber.
[0092] As a result, the paint mist as the matter to be
captured present in the air (that is, the exhaust air) can
be caught smoothly and effectively by the filter device.
[0093] Further, as noted above, in the intake opening
of the filter device, the precoat agent ejected from the
precoat agent nozzle can be effectively distributed in the
longitudinal direction of the intake opening and mixed
with the target gas (that is, the exhaust air) passing
through the intake opening owing to the accumulation
recess formed at the upper edge portion of the intake
opening. This can drastically reduce the required number
of precoat agent nozzles. Therefore, it is possible to re-
duce the manufacturing cost for the simplified painting
booth as a whole including the filter device while requiring
the precoat agent nozzle, and facilitate the maintenance.
[0094] In addition, the filter device is provided adjacent
to the painting chamber and the intake opening of the
filter device is directly formed in the side wall of the paint-
ing chamber, which can maintain the original compact-
ness of the simplified painting booth.

Brief description of the drawings

[0095]

Fig. 1 is a sectional view of a painting booth accord-
ing to a first embodiment;
Fig. 2 is a sectional side view of the painting booth
shown in Fig. 1;
Fig. 3 is an enlarged view of a principal portion;
Fig. 4 is a sectional view of a painting booth accord-
ing to a second embodiment;
Fig. 5 is a sectional view of a simplified painting booth
according to a third embodiment;
Fig. 6 is an enlarged view of a principal portion ac-
cording to a modified embodiment;
Fig. 7 is a sectional view of a conventional painting
booth; and
Fig. 8 is a sectional view of another conventional
painting booth.

Modes for embodying the invention

[First Embodiment]

[0096] Fig. 1 and Fig. 2 show a painting booth, respec-
tively, including a painting chamber 2 for painting a target
object (automobile body in the present invention) 1 using
a painting gun and a transporting device 3 provided in
the painting chamber 2 for transporting the target object
1.
[0097] The painting chamber 2 is formed as a tunnel-
like room extending in a direction of transporting the tar-
get object 1 (depth direction in Fig. 1). Ventilation air SA
whose temperature and humidity are regulated for the
entire tunnel-like room is supplied from a ceiling 2a.
[0098] An exhaust chamber 4 is formed under the
painting chamber 2 to extend in the direction of trans-
porting the target object 1 in the same manner as the
painting chamber 2 for receiving exhaust air EA dis-
charged downward from the painting chamber 2 through
a grid floor 2b in the wake of supply of the ventilation air
SA to the painting chamber 2.
[0099] The exhaust air EA contains floating paint mist
resulting from excessive spray of paint in the painting
chamber 2, which is discharged to the underlying exhaust
chamber 4 in a piston manner in the wake of the supply
of the ventilation air SA from the ceiling 2a of the painting
chamber 2. This removes the floating paint mist produced
in the painting chamber 2 from the painting chamber 2
quickly and reliably to maintain the high painting quality
of the target object 1 and keep a good working environ-
ment in the painting chamber 2.
[0100] At opposite lateral sides of the exhaust chamber
4 having substantially the same width as the painting
chamber 2 are arranged filter devices 5 in a longitudinal
direction of the painting booth that is coincide with the
direction of transporting the target object 1. The exhaust
air EA flowing into the exhaust chamber 4 from the paint-
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ing chamber 2 is allowed to subsequently pass through
each of the filter devices 5 thereby to catch the paint mist
contained in the exhaust air EA through the filter device
5 to purify the exhaust air EA.
[0101] The exhaust air EA purified at each filter device
5 is discharged to the outside from an exhaust fan 7
through an exhaust duct 6 connected to an upper portion
of each filter device 5 (or returned to the painting chamber
2 as the ventilation air SA through an air conditioner).
[0102] Each filter device 5 includes a device casing 9
for housing a plurality of bug filters 8 arranged in line in
a suspended manner. Two slit-like or rectangular (col-
lectively referred to as "slit-like" hereinafter) intake open-
ings 10 extending in a width direction are formed in a
lower portion of a side wall 9a of the device casing 9
under the bug filters 8. Those two intake openings 10 are
serially arranged in the width direction thereof.
[0103] More particularly, the exhaust air EA as a target
gas is allowed to flow into the device casing 9 from the
exhaust chamber 4 through the slit-like intake openings
10 to pass through the bug filters 8 by a drawing force
provided by the exhaust fan 7 through the exhaust duct
6 connected to the upper end portion of the device casing
9, thereby to capture the paint mist to be caught present
in the exhaust air EA through the bug filters 8.
[0104] Further, since the paint mist to be caught has
viscosity, each filter device 5 is provided with a precoat
agent nozzle 11 in each of the intake openings 10,
through which a powder-type precoat agent P is mixed
with the exhaust air EA passing through the intake open-
ings 10.
[0105] More particularly, the exhaust air EA mixed with
the powder-type precoat agent P is allowed to pass
through the bug filters 8, thereby to form a precoat layer
on a catching surface of each bug filter 8 to catch the
paint mist present in the exhaust air EA. The precoat
layer specifically represents an accumulated layer of the
precoat agent P dispersedly mixed with the paint mist
present in the exhaust air EA.
[0106] The filter devices 5 are arranged adjacent to the
opposite lateral sides of the exhaust chamber 4 in the
longitudinal direction of the booth. The slit-like intake
openings 10 in each filter device 5 are arranged in line
in the longitudinal direction of the booth in a lower end
portion of each of opposite side walls 4a of the exhaust
chamber 4 to open toward the exhaust chamber 4 at a
bottom portion of the exhaust chamber 4.
[0107] In this arrangement, the flow of the exhaust air
EA flowing downward into the exhaust chamber 4 from
the painting chamber 2 is divided into two streams in the
width direction of the booth as shown in arrow in the draw-
ings, each of which streams of the exhaust air EA is main-
tained in a uniform air current in the longitudinal direction
of the booth and smoothly guided transversely and out-
wardly at the bottom of the exhaust chamber 4 by a bot-
tom wall 4b of the exhaust chamber 4. As a result, the
two streams of the exhaust air EA are drawn into the slit-
like intake openings 10 of the respective filter devices in

a balanced manner.
[0108] As shown in Fig. 3, at an upper edge portion of
each intake opening 10 in each of the filter devices 5 is
formed an accumulation recess 12 having a section
opened downward as viewed from the longitudinal direc-
tion of the intake opening 10. The accumulation recess
12 is continuously formed in the longitudinal direction
(width direction) of the intake opening 10. In a direction
of passage of the exhaust air EA in each intake opening
10, the accumulation recess 12 has an upstream edge
portion acting as a vertical upstream suspended wall 12a
continued from the side wall 4a of the exhaust chamber
4, and a downstream edge portion acting as a vertical
downstream suspended wall 12b substantially continued
from the side wall 9a of the device casing 9.
[0109] On the other hand, a slanting bottom 13 is
formed at a lower edge portion of the intake opening 10
to oppose to the accumulation recess 12 at the upper
edge portion and descend toward the downstream side
in the direction of passage of the exhaust air EA in the
intake opening 10. The slanting bottom 13 is also con-
tinuously formed in the longitudinal direction (width di-
rection) of the intake opening 10.
[0110] In the direction of passage of the exhaust air
EA in each intake opening 10, the slanting bottom 13 has
an upstream edge portion acting as a vertical upstream
upright wall 13a extending upright toward the upstream
edge portion 12a of the accumulation recess 12.
[0111] The downstream suspended wall 12b repre-
senting the downstream edge portion of the accumulation
recess 12 is arranged in a position lower than the up-
stream suspended wall 12a representing the upstream
edge portion of the accumulation recess 12 so that a
downstream opening 10b formed between the down-
stream edge portion 12b of the accumulation recess 12
and an underlying downstream edge portion 13b of the
slanting bottom 13 is arranged in a position lower than
an upstream opening 10a formed between the upstream
edge portion 12a of the accumulation recess 12 and the
underlying upstream edge portion 13a of the slanting bot-
tom 13.
[0112] A precoat agent nozzle 11 for ejecting the pre-
coat agent P along with compressed air is arranged to
spray the precoat agent P and compressed air acting as
carrier gas on an inner depth surface of the accumulation
recess 12 at a longitudinal central portion of each intake
opening 10.
[0113] More particularly, the powder-type precoat
agent P is ejected along with the compressed air toward
the inner depth surface of the accumulation recess 12 in
this way, as a result of which whirl-like accumulation of
air flow entraining the precoat agent P is produced in the
accumulation recess 12 over an appropriate period of
time as shown in blotted arrow in the drawings.
[0114] This allows the precoat agent P to disperse in
the longitudinal direction (width direction) of the intake
opening 10 in the accumulation recess 12 continuously
formed in the longitudinal direction of the intake opening
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10 with agitation by the whirl-like accumulation of air flow.
Then, the dispersed precoat agent P is taken into a pas-
sage flow of the exhaust air EA in the intake opening 10
little by little to allow the precoat agent P to mix with the
exhaust air EA in a uniformly dispersed manner in the
longitudinal direction of the intake opening 10.
[0115] Further, the flowing speed of the exhaust air EA
is made uniform in the vertical direction of the intake
opening 10 as well by the upstream suspended wall 12a
of the accumulation recess 12 and the upstream upright
wall 13a of the slanting bottom 13, in which the precoat
agent P dispersed in the accumulation recess 12 is guid-
ed downward by the upstream suspended wall 12a and
the downstream suspended wall 12b, respectively.
[0116] This also effectively distributes the precoat
agent P in a height direction (in the direction of shorter
side) of the intake opening 10.
[0117] Also, the downward flow produced by the guid-
ance of the downstream suspended wall 12b reaches
the slanting bottom 13 to create a reversing current com-
ponent to the upstream side along the slanting bottom
13, thereby to keep part of the precoat agent P in a spread
state in the slanting bottom 13 to stably maintain the pre-
coat agent layer in the slanting bottom 13 for preventing
attachment of the paint mist to the slanting bottom 13.
[0118] Further, owing to the arrangement of the down-
stream opening 10b of the intake opening 10 positioned
lower than the upstream opening 10a, the direction of
the exhaust air EA having passed through the intake
opening 10 obliquely downward is substantially changed
upward to be directed toward the above bug filters 8. This
also facilitates dispersion of the precoat agent P mixed
with the exhaust air EA in the exhaust air EA.
[0119] A jet opening 11a of the precoat agent nozzle
11 is arranged in a downstream position relative to the
central position of the accumulation recess 12 in the di-
rection of passage of the exhaust air EA in the intake
opening 10 to be directed substantially vertically and up-
wardly. On the other hand, a slanting surface 12c is
formed in the inner depth surface of the accumulation
recess 12 to be substantially parallel to the slanting bot-
tom 13 for receiving the sprayed precoat agent P and
compressed air. A jet central axis of the precoat agent
nozzle 11 is configured to obliquely intersect the slanting
surface 12c.
[0120] More particularly, this arrangement of the noz-
zle crossing the slanting surface prevents the precoat
agent P having ejected from the precoat agent nozzle 11
from being attached to and accumulated on the inner
depth surface of the accumulation recess 12. In addition,
the above-mentioned whirl-like accumulation is formed
mainly in an upstream portion in the accumulation recess
12 to localize the area where the precoat agent P is mixed
with the exhaust air EA passing through the intake open-
ing 10 in the upstream side of the accumulation recess
12, thereby to secure the time for dispersion after mixture.
[0121] A belt conveyor 14 acting as a carrying-out de-
vice is provided in a position lower than the downstream

opening 10b of the intake opening 10 under the bug filters
8 in the device casing 9 of the filter device 5. The belt
conveyor 14 extends through the plurality of filter devices
5 arranged in the longitudinal direction of the booth.
[0122] More particularly, the belt conveyor 14 is con-
figured to receive captured accumulated matters (that is,
the mixture of the paint mist and the precoat agent P)
released and fallen from the catching surfaces of the bug
filters 8 or fallen matters produced by the precoat agent
P bound with the paint mist on the way to the bug filters
8, and transport them in the longitudinal direction of the
booth and discharge them from each filter device 5.
[0123] Numeral 19 in the drawings denotes a collecting
hopper for receiving the matter to be discharged by the
belt conveyor 14. The matter to be discharged received
in the collecting hopper is directed to a predetermined
collecting section by an air conveying system, for exam-
ple.
[0124] Releasing members 15 are provided in the vi-
cinity of an area above the bug filters 8 in the device
casing 9 of each filter device 5 for ejecting the com-
pressed air pulsewise. More particularly, when the accu-
mulated layer of the captured matter containing the mix-
ture of the paint mist and the precoat agent P formed on
the catching surface of the bug filter (8) grows to some
extent, the compressed air is pulsewise applied to each
of the bug filters 8 by the releasing members 15 from the
downstream side of the direction of air passage, thereby
to forcibly release the accumulated layer of the captured
matter from the catching surface of the bug filter 8 and
cause it to fall on the belt conveyor 14.
[0125] Additionally, a raising prevention guide plate 16
is provided to continue from a downstream edge of the
slanting bottom 13 in the intake opening 10 to horizontally
project toward a region above the belt conveyor 14.
[0126] More specifically, the exhaust air EA having
passed through the intake opening 10 is directed to the
bug filters 8 under the guidance of the raising prevention
guide plate 16, thereby to prevent lightweight powder
components of the fallen mixture matte on the belt con-
veyor 14 from being raised by the exhaust air EA.

[Second Embodiment]

[0127] Fig. 4 shows a painting booth improved from
the painting booth according to the first embodiment, in
which the exhaust chamber 4 has a width smaller than
the painting chamber 2 with dented portions 17 being
formed at opposite lateral sides of the exhaust chamber
4 under the painting chamber 2.
[0128] The filter devices 5 are arranged in each of the
dented portions 17 adjacent to the exhaust chamber 4 in
the longitudinal direction of the booth.
[0129] In the same manner as the painting booth ac-
cording to the first embodiment, the slit-like intake open-
ings 10 in each filter device 5 are arranged in line in the
longitudinal direction of the booth in the lower end portion
of each of the opposite side walls 4a of the exhaust cham-
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ber 4 to open toward the exhaust chamber 4 at the bottom
portion of the exhaust chamber 4.
[0130] The remaining constructions including the ar-
rangement of the precoat agent nozzle 11 in the intake
opening 10 of the filter device 5 shown in Fig. 3 are the
same as the painting booth according to the first embod-
iment. According to the second embodiment, while the
filter devices 5 are arranged in the longitudinal direction
of the booth adjacent to the exhaust chamber 4, an area
required for installing the painting booth including the fil-
ter devices 5 can be reduced.

[Third Embodiment]

[0131] Fig. 5 shows a simplified painting booth. The
filter device 5 is arranged adjacent to the painting cham-
ber 2, in which a side wall 2c of the side walls of the
painting chamber 2 for painting the target object 1 facing
a side wall provided with a painting gun 18 across the
target object 1 is also used as one of the side walls of
the device casing 9 of each filter device 5.
[0132] The intake opening 10 of the filter device 5 is
formed at a lower end portion of the common side wall
2c as a slit extending in the width direction thereof to
open at the bottom of the painting chamber 2.
[0133] In the filter device 5, basically in the same man-
ner as the filter device of the first embodiment, the direc-
tion of the exhaust air EA drawn into the device casing
9 from the painting chamber 2 through the slit-like intake
openings 10 is changed upward to pass through the bug
filters 8, thereby to catch the paint mist present in the
exhaust air EA by the bug filters 8.
[0134] The accumulation recess 12 having substan-
tially the same construction as the recess shown in Fig.
3 is continuously formed in the intake opening 10 of the
filter device 5 in the longitudinal direction (width direction)
of the intake opening 10 at the upper edge portion thereof.
The precoat agent nozzle 11 for ejecting the precoat
agent P along with compressed air is arranged to spray
the precoat agent P and compressed air on the inner
depth surface of the accumulation recess 12 at the lon-
gitudinal (width) central portion of each intake opening
10.
[0135] More particularly, in such a simplified painting
booth as well, the whirl-like accumulation is produced in
the accumulation recess 12 in the same manner as the
filter device shown in the first embodiment, thereby to
disperse the precoat agent P ejected from the precoat
agent nozzle 11 in the longitudinal direction of the intake
opening 10 and mix the same with the exhaust air EA
passing through the intake opening 10.
[0136] While the required number of precoat agent
nozzles 11 can be reduced in this arrangement, the dis-
tribution of the precoat agent P in the exhaust air EA
directed to the bug filters 8 is effectively made even in
the longitudinal direction of the intake opening 10 (in other
words, the width direction of the painting chamber 2).
[0137] A collecting container 20 is provided in the bot-

tom of the device casing 9 for receiving and collecting
the captured accumulated matters (mixed accumulated
matters of the paint mist and the precoat agent P) re-
leased and fallen from the catching surfaces of the bug
filters 8.

[Other Embodiments]

[0138] Other embodiments are described hereinafter.
[0139] In order to arrange the filter device 5 adjacent
to the exhaust chamber 4 or the painting chamber 2 to
form the intake opening 10 for the filter device 5 in the
side wall 4a of the exhaust chamber 4 or the side wall 2c
of the painting chamber 2, it is possible to employ either
the arrangement in which the side wall 9a of the device
casing 9 of each filter device 5 is positioned close to the
side wall 4a of the exhaust chamber 4 or the side wall 2c
of the painting chamber 2, or the arrangement in which
the side wall 4a of the exhaust chamber 4 or the side wall
2c of the painting chamber 2 is also used as the side wall
9a of the device casing 9 of each filter device 5 .
[0140] With respect to the accumulation recess 12 pro-
vided in the upper edge portion of the slit-like intake open-
ing 10 of the filter device 5, a specific profile as viewed
from the longitudinal direction of the intake opening 10
may vary to have any kind of polygonal shapes or an arc
shape, for example. Alternatively, a further recess may
be provided in the depth portion of the accumulation re-
cess 12 as shown in Fig. 6(a) and in Fig. 6(b), or the
entire inner surface of the accumulation recess 12 may
be formed as a slanting surface inclined downward to-
ward the downstream side as shown in Fig. 6(c).
[0141] Further, the precoat agent nozzle 11 for ejecting
the precoat agent P along with the carrier gas toward the
inner depth surface of the accumulation recess 12 may
have its jet central axis obliquely or perpendicularly in-
tersecting the inner surface of the accumulation recess
12. The precoat agent nozzle 11 may be arranged as
shown in Fig. 6(a) to Fig. 6(c).
[0142] The profile and construction of the slit-like intake
opening 10 extending in the width direction as viewed
from the longitudinal direction thereof are not limited to
those of the above-noted embodiments, but may vary in
relation to the accumulation recess 12 provided at the
upper edge portion.
[0143] It is possible to arrange the upstream opening
10a and the downstream opening 10b at the same level
or arrange the downstream opening 10b at a lower level
than the upstream opening 10a. Further, the lower edge
portion of the intake opening 10 may dispense with the
bottom wall to be a cut edge of a simple vertical plate.
[0144] Various powder-type matters are usable as the
precoat agent P depending on the viscous matter to be
captured, including calcium carbonate powder, caustic
soda powder, hydrated lime powder, calcium hydrate
powder, calcium silicate powder, zeolite powder, rock
dust, aluminum oxide powder, silicon oxide powder, or
powder paint.
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[0145] Among others, it is preferable to use an agent
capable of binding with the matter to be captured such
as paint mist to reduce viscosity of the matter to be cap-
tured, or having a deodorizing effect or sterilizing effect.
[0146] The target gas containing the matter to be cap-
tured is not limited to air, but may be any type of gas.
[0147] The filter 8 housed in the device casing 9 is not
limited to the bug filter, but may be one of various types
of filters such as a pleated filter, plate-like filter or box-
like filter depending on the matter to be captured or the
precoat agent P.
[0148] In implementing the filter device according to
the present invention, the painting booth or the simplified
painting booth using such a filter device, an operation
system may be employed for forming the accumulated
layer of the ejected precoat agent P only on the catching
surface of the filter 8 in advance prior to catching the
matter to be captured.
[0149] In catching operation for the matter to be cap-
tured, the operation system is not limited to the system
for ejecting the precoat agent P continuously but may be
a system for ejecting the precoat agent P intermittently.
[0150] The filter device according to the present inven-
tion may be used to capture any viscous matter in various
fields other than the paint mist.
[0151] The painting booth and simplified painting booth
according to the present invention may be used to paint
various objects including an automobile body, automo-
bile parts, a casing for electric appliances, any kinds of
steel material, etc.

Industrial applicability

[0152] The present invention is typically applicable to
any painting equipment, and also in various any other
fields in which it is required to catch a viscous matter.

List of reference numerals

[0153]

9 device casing

8 filter
EA exhaust air, gas
10 intake opening or flow inlet portion
P precoat(ing) agent
11 precoat(ing) agent nozzle
12 accumulation recess or recessed retention por-

tion
12a upstream edge portion or vertical upstream sus-

pended wall
12b downstream edge portion or vertical downstream

suspended wall
13 slanting bottom
10a upstream opening
10b downstream opening
13a upstream edge portion or vertical upstream up-

right wall
14 belt conveyor
16 raising prevention guide plate
1 target object
2 painting chamber
4 exhaust chamber
5 filtering apparatus or filter device
4a side wall
2c side wall

Claims

1. A filter device (5) comprising:

a device casing (9);
a filter (8) housed in the device casing (9);
an intake opening (10) provided in the device
casing (9) for taking in a target gas containing a
viscous matter to be captured; and
a precoat agent nozzle (11) provided in the in-
take opening (10) for ejecting a powder-type pre-
coat agent (P) for the filter (8) along with carrier
gas toward the target gas that flows into the de-
vice casing (9) from the intake opening (10),
wherein the intake opening (10) is a slit-like or
rectangular opening extending in a width direc-
tion and provided in a side face portion of the
device casing (9), characterized in that
an accumulation recess (12) is provided in an
upper edge portion of the intake opening (10)
and continuously formed in a longitudinal direc-
tion of the intake opening (10), the accumulation
recess (12) having a profile that opens down-
ward as viewed from the longitudinal direction
of the intake opening (10); and
in that the precoat agent nozzle (11) is arranged
in a predetermined position of the intake opening
(10) in the longitudinal direction thereof for eject-
ing the precoat agent (P) and carrier gas toward
an inner depth surface of the accumulation re-
cess (12).

2. The filter device as claimed in claim 1, wherein the
accumulation recess (12) defines an upstream edge
portion (12a) in a direction of passage of the target
gas as a vertical upstream suspended wall.

3. The filter device as claimed in claim 1 or 2, wherein
the accumulation recess (12) defines a downstream
edge portion (12b) in a direction of passage of the
target gas as a vertical downstream suspended wall.

4. The filter device as claimed in any one of claims 1
to 3, wherein the precoat agent nozzle (11) has a jet
central axis that obliquely intersects the inner depth
surface of the accumulation recess (12).
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5. The filter device as claimed in any one of claims 1
to 4, wherein the precoat agent nozzle (11) has a jet
opening positioned in the downstream side in refer-
ence to the central portion of the accumulation re-
cess (12) in the direction of passage of the target
gas in the intake opening (10).

6. The filter device as claimed in any one of claims 1
to 5, wherein a slanting bottom (13) is formed at a
lower edge portion of the intake opening (10) to op-
pose to the accumulation recess (12) formed at the
upper edge portion and descend toward the down-
stream side in the direction of passage of the target
gas in the intake opening (10), the slanting bottom
(13) being continuously formed in the longitudinal
direction of the intake opening (10).

7. The filter device as claimed in claim 6, wherein the
downstream edge portion (12b) of the accumulation
recess (12) is arranged in a position lower than the
upstream edge portion (12a) in the direction of pas-
sage of the target gas to allow a downstream opening
(10b) formed between the downstream edge portion
(12b) of the accumulation recess (12) and an under-
lying downstream edge portion (13b) of the slanting
bottom (13) to be arranged in a position lower than
an upstream opening (10a) formed between the up-
stream edge portion (12a) of the accumulation re-
cess (12) and the underlying upstream edge portion
(13a) of the slanting bottom (13), and wherein the
filter (8) is arranged in a position higher than the
downstream opening (10b) in the interior of the de-
vice casing (9).

8. The filter device as claimed in claim 6 or 7, wherein
the slanting bottom (13) has an upstream edge por-
tion (13a) acting as a vertical upstream upright wall
extending upright toward the upstream edge portion
(12a) of the accumulation recess (12) in the direction
of passage of the target gas in the intake opening
(10).

9. The filter device as claimed in any one of claims 1
to 8, wherein the filter (8) is arranged in a position
higher than the intake opening (10) in the interior of
the device casing (9), and wherein a carrying-out
device is provided in a position lower than the intake
opening (10) under the filter (8) for transporting a
mixture released and fallen from the filter (8) in the
longitudinal direction of the intake opening (10) and
discharging them to the outside of the device casing
(9).

10. The filter device as claimed in claim 9, wherein a
raising prevention guide plate (16) is provided to hor-
izontally project from a lower edge portion of the in-
take opening (10) toward the carry-out device.

11. A painting booth using the filter device (5) as claimed
in any one of claims 1 to 10, the painting booth com-
prising an exhaust chamber (4) provided under a
painting chamber (2) for painting a target object (1),
the exhaust chamber (4) being configured to receive
exhaust air containing paint mist discharged down-
ward from the painting chamber (2),
wherein a plurality of the filter devices (5) are ar-
ranged in a longitudinal direction of the booth with
the intake openings (10) of each of the filter devices
(5) being arranged in line in the longitudinal direction
of the booth and open toward the interior of the ex-
haust chamber (4).

12. The painting booth as claimed in claim 11, wherein
the intake openings (10) are arranged in line in the
longitudinal direction of the booth at a bottom portion
of the exhaust chamber (4).

13. The painting booth as claimed in claim 11 or 12,
wherein the filter devices (5) are arranged in the lon-
gitudinal direction of the booth adjacent to the ex-
haust chamber (4), and the intake opening (10) of
each of the filter devices (5) is formed in a side wall
(4a) of the exhaust chamber (4).

Patentansprüche

1. Filtriervorrichtung (5), aufweisend:

ein Vorrichtungsgehäuse (9);
einen Filter (8), der in dem Vorrichtungsgehäuse
(9) untergebracht ist;
eine Ansaugöffnung (10), die in dem Vorrich-
tungsgehäuse (9) bereitgestellt ist, um ein Ziel-
gas aufzunehmen, das ein viskoses Material
enthält, das eingefangen werden soll; und
eine Anschwemmmitteldüse (11), die in der An-
saugöffnung (10) zum Ausstoßen eines pulver-
förmigen Anschwemmmittels (P) für den Filter
(8) zusammen mit Trägergas in Richtung des
Zielgases bereitgestellt ist, das von der Ansaug-
öffnung (10) in das Vorrichtungsgehäuse (9)
strömt,
wobei die Ansaugöffnung (10) eine schlitzartige
oder rechteckige Öffnung ist, die sich in einer
Breitenrichtung erstreckt und in einem Seiten-
flächenabschnitt des Vorrichtungsgehäuses (9)
bereitgestellt ist,
dadurch gekennzeichnet,
dass in einem oberen Kantenabschnitt der An-
saugöffnung (10) eine Ansammlungsausspa-
rung (12) bereitgestellt ist, die in einer Längs-
richtung der Ansaugöffnung (10) durchgehend
ausgebildet ist, wobei die Ansammlungsaus-
sparung (12) ein, aus der Längsrichtung der An-
saugöffnung (10) betrachtet, sich nach unten

21 22 



EP 2 556 874 B1

13

5

10

15

20

25

30

35

40

45

50

55

öffnendes Profil aufweist; und
dass die Anschwemmmitteldüse (11) in einer
vorbestimmten Position der Ansaugöffnung (10)
in der Längsrichtung davon angeordnet ist, um
das Anschwemmmittel (P) und das Trägergas
zu einer inneren Tiefenoberfläche der Ansamm-
lungsaussparung (12) auszustoßen.

2. Filtriervorrichtung gemäß Anspruch 1, wobei die An-
sammlungsaussparung (12) einen stromaufwärti-
gen Kantenabschnitt (12a) in einer Durchlassrich-
tung des Zielgases als eine vertikale stromaufwärti-
ge aufgehängte Wand definiert.

3. Filtriervorrichtung gemäß Anspruch 1 oder 2, wobei
die Ansammlungsaussparung (12) einen stromab-
wärtigen Kantenabschnitt (12b) in einer Durchlass-
richtung des Zielgases als eine vertikale stromab-
wärtige aufgehängte Wand definiert.

4. Filtriervorrichtung gemäß einem der Ansprüche 1 bis
3, wobei die Anschwemmmitteldüse (11) eine zen-
trale Strahlachse aufweist, welche die innere Tie-
fenoberfläche der Ansammlungsaussparung (12)
schräg schneidet.

5. Filtriervorrichtung gemäß einem der Ansprüche 1 bis
4, wobei die Anschwemmmitteldüse (11) eine Strahl-
öffnung aufweist, die in der stromabwärtigen Seite
in Bezug auf den zentralen Abschnitt der Ansamm-
lungsaussparung (12) in der Durchlassrichtung des
Zielgases in der Ansaugöffnung (10) angeordnet ist.

6. Filtriervorrichtung gemäß einem der Ansprüche 1 bis
5, wobei ein geneigter Boden (13) an einem unteren
Kantenabschnitt der Ansaugöffnung (10) derart aus-
gebildet ist, dass er der Ansammlungsaussparung
(12) gegenüberliegt, die an dem oberen Kantenab-
schnitt ausgebildet ist, und in Richtung der stromab-
wärtigen Seite in der Durchlassrichtung des Zielga-
ses in der Ansaugöffnung (10) abfällt, wobei der ge-
neigte Boden (13) durchgehend in der Längsrich-
tung der Ansaugöffnung (10) ausgebildet ist.

7. Filtriervorrichtung gemäß Anspruch 6, wobei der
stromabwärtige Kantenabschnitt (12b) der An-
sammlungsaussparung (12) in einer Position unter-
halb des stromaufwärtigen Kantenabschnitts (12a)
in der Durchlassrichtung des Zielgases angeordnet
ist, um zu ermöglichen, dass eine stromabwärtige
Öffnung (10b), die zwischen dem stromabwärtigen
Kantenabschnitt (12b) der Ansammlungsausspa-
rung (12) und einem darunter liegenden stromab-
wärtigen Kantenabschnitt (13b) des geneigten Bo-
dens (13) ausgebildet ist, in einer Position angeord-
net wird, die niedriger als eine stromaufwärtige Öff-
nung (10a) ist, die zwischen dem stromaufwärtigen
Kantenabschnitt (12a) der Ansammlungsausspa-

rung (12) und dem darunterliegenden stromaufwär-
tigen Kantenabschnitt (13a) des geneigten Bodens
(13) ausgebildet ist, und wobei der Filter (8) in einer
Position angeordnet ist, die höher als die stromab-
wärtige Öffnung (10b) im Inneren des Vorrichtungs-
gehäuses (9) ist.

8. Filtriervorrichtung gemäß Anspruch 6 oder 7, wobei
der geneigte Boden (13) einen stromaufwärtigen
Kantenabschnitt (13a) aufweist, der als eine vertika-
le stromaufwärtige aufrechte Wand wirkt, die sich
aufrecht zu dem stromaufwärtigen Kantenabschnitt
(12a) der Ansammlungsaussparung (12) in der
Durchlassrichtung des Zielgases in der Ansaugöff-
nung (10) erstreckt.

9. Filtriervorrichtung gemäß einem der Ansprüche 1 bis
8, wobei der Filter (8) in einer Position angeordnet
ist, die höher als die Ansaugöffnung (10) im Inneren
des Vorrichtungsgehäuses (9) ist, und wobei eine
Austragvorrichtung in einer Position bereitgestellt
ist, die niedriger als die Ansaugöffnung (10) unter
dem Filter (8) ist, um eine Mischung, aus dem Filter
(8) in Längsrichtung der Ansaugöffnung (10) freige-
setzt wird und von diesem herunterfällt, zu transpor-
tieren und sie außerhalb des Vorrichtungsgehäuses
(9) abzuführen.

10. Filtriervorrichtung gemäß Anspruch 9, wobei eine
Anhebungsverhinderungs-Führungsplatte (16) der-
art bereitgestellt ist, dass sie horizontal von einem
unteren Kantenabschnitt der Ansaugöffnung (10) zu
der Austragvorrichtung hervorsteht.

11. Lackierkabine, die die Filtriervorrichtung (5) gemäß
einem der Ansprüche 1 bis 10 verwendet, wobei die
Lackierkabine eine Auslasskammer (4) aufweist, die
unter einer Lackierkammer (2) zum Lackieren eines
Zielobjekts (1) bereitgestellt ist, wobei die Auslass-
kammer (4) konfiguriert ist, Abluft aufzunehmen, die
Farbnebel enthält, der von der Lackierkammer (2)
nach unten abgegeben wird,
wobei eine Mehrzahl der Filtriervorrichtungen (5) in
einer Längsrichtung der Kabine angeordnet ist, wo-
bei die Ansaugöffnungen (10) jeder der Filtriervor-
richtungen (5) in der Längsrichtung der Kabine in
Reihe angeordnet sind und sich zum Innenraum der
Auslasskammer (4) öffnen.

12. Lackierkabine gemäß Anspruch 11, wobei die An-
saugöffnungen (10) in Längsrichtung der Kabine in
einem unteren Abschnitt der Auslasskammer (4) in
Reihe angeordnet sind.

13. Lackierkabine gemäß Anspruch 11 oder 12, wobei
die Filtriervorrichtungen (5) in Längsrichtung der Ka-
bine benachbart zur Auslasskammer (4) angeordnet
sind und die Ansaugöffnung (10) jeder der Filtrier-
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vorrichtungen (5) in einer Seitenwand (4a) der Aus-
lasskammer (4) ausgebildet ist.

Revendications

1. Appareil de filtration (5) comprenant :

un boîtier de dispositif (9) ;
un filtre (8) logé dans le boîtier de dispositif (9) ;
une partie (10) d’entrée d’écoulement prévue
dans le boîtier de dispositif (9) pour l’admission
d’un gaz de destination contenant une matière
visqueuse à capter ; et
une buse d’agent de pré-revêtement (11) pré-
vue dans la partie (10) d’entrée d’écoulement
pour éjecter un agent de pré-revêtement de type
poudre (P) pour le filtre (8) en même temps que
du gaz porteur vers le gaz de destination qui
afflue dans le boîtier de dispositif (9) depuis la
partie (10) d’entrée d’écoulement,
la partie (10) d’entrée d’écoulement étant une
ouverture de type fente ou rectangulaire s’éten-
dant dans un sens de la largeur et prévue dans
une section de face latérale du boîtier de dispo-
sitif (9),
caractérisé en ce
qu’une partie (12) de rétention en retrait est pré-
vue dans une partie de rebord supérieur de la
partie (10) d’entrée d’écoulement et formée en
continu dans un sens longitudinal de la partie
(10) d’entrée d’écoulement, la partie (12) de ré-
tention en retrait ayant un profil qui s’ouvre vers
le bas vu depuis le sens longitudinal de la partie
(10) d’entrée d’écoulement ; et
que la buse d’agent de pré-revêtement (11) est
disposée à une position prédéterminée de la
partie (10) d’entrée d’écoulement dans son sens
longitudinal pour éjecter l’agent de pré-revête-
ment (P) et du gaz porteur vers une surface de
profondeur interne de la partie (12) de rétention
en retrait.

2. Appareil de filtration selon la revendication 1, dans
lequel la partie (12) de rétention en retrait définit une
partie de rebord amont (12a) dans un sens de pas-
sage du gaz de destination sous forme d’une paroi
verticale amont suspendue.

3. Appareil de filtration selon la revendication 1 ou 2,
dans lequel la partie (12) de rétention en retrait définit
une partie de rebord aval (12b) dans un sens de
passage du gaz de destination sous forme d’une pa-
roi verticale aval suspendue.

4. Appareil de filtration selon l’une quelconque des re-
vendications 1 à 3, dans lequel la buse d’agent de
pré-revêtement (11) a un axe de jet central qui coupe

obliquement la surface de profondeur interne du re-
trait d’accumulation (12).

5. Appareil de filtration selon l’une quelconque des re-
vendications 1 à 4, dans lequel la buse d’agent de
pré-revêtement (11) a une ouverture de jet position-
née dans la face aval par rapport à la section centrale
de la partie (12) de rétention en retrait dans le sens
de passage du gaz de destination dans la partie (10)
d’entrée d’écoulement.

6. Appareil de filtration selon l’une quelconque des re-
vendications 1 à 5, dans lequel un fond incliné (13)
est formé au niveau d’une partie de rebord inférieur
de la partie (10) d’entrée d’écoulement de manière
à être opposé à la partie (12) de rétention en retrait
prévue au niveau de la partie de rebord supérieur et
à descendre vers la face aval dans le sens de pas-
sage du gaz de destination dans la partie (10) d’en-
trée d’écoulement, le fond incliné (13) étant formé
en continu dans le sens longitudinal de la partie (10)
d’entrée d’écoulement.

7. Appareil de filtration selon la revendication 6, dans
lequel la partie de rebord aval (12b) du partie (12)
de rétention en retrait est disposée à une position
plus basse que la partie de rebord amont (12a) dans
le sens de passage du gaz de destination pour per-
mettre la disposition d’une ouverture aval (10b) pra-
tiquée entre la partie de rebord aval (12b) du partie
(12) de rétention en retrait et une partie de rebord
aval sous-jacente (13b) du fond incliné (13) à une
position plus basse qu’une ouverture amont (10a)
pratiquée entre la partie de rebord amont (12a) du
partie (12) de rétention en retrait et la partie de rebord
amont sous-jacente (13a) du fond incliné (13), et
dans lequel le filtre (8) est disposé à une position
plus haute que l’ouverture aval (10b) à l’intérieur du
boîtier de dispositif (9).

8. Appareil de filtration selon la revendication 6 ou 7,
dans lequel le fond incliné (13) comporte une partie
de rebord amont (13a) faisant office de paroi dressée
verticale amont s’étendant verticalement vers la par-
tie de rebord amont (12a) du partie (12) de rétention
en retrait dans le sens de passage du gaz de desti-
nation dans la partie (10) d’entrée d’écoulement.

9. Appareil de filtration selon l’une quelconque des re-
vendications 1 à 8, dans lequel le filtre (8) est disposé
à une position plus haute que la partie (10) d’entrée
d’écoulement à l’intérieur du boîtier de dispositif (9),
et dans lequel un dispositif d’évacuation est prévu à
une position plus basse que la partie (10) d’entrée
d’écoulement sous le filtre (8) pour transporter un
mélange libéré par le filtre et tombé de celui-ci (8)
dans le sens longitudinal de la partie (10) d’entrée
d’écoulement et le décharger vers l’extérieur du boî-
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tier de dispositif (9).

10. Appareil de filtration selon la revendication 9, dans
lequel une plaque de guidage préventive de levage
(16) est prévue de manière à saillir horizontalement
depuis une partie de rebord inférieur de la partie (10)
d’entrée d’écoulement vers le dispositif d’évacua-
tion.

11. Cabine de peinture utilisant l’appareil de filtration (5)
selon l’une quelconque des revendications 1 à 10,
cette cabine de peinture comprenant une chambre
d’échappement (4) prévue sous une chambre de
peinture (2) pour peindre un objet de destination (1),
la chambre d’échappement (4) étant conçue pour
recevoir de l’air d’échappement contenant un
brouillard de peinture déchargé vers le bas depuis
la chambre de peinture (2),
une pluralité des appareils de filtration (5) étant dis-
posés dans un sens longitudinal de la cabine, les
parties d’entrée d’écoulement (10) de chacun des
dispositifs de filtration (5) étant disposées en ligne
dans le sens longitudinal de la cabine et s’ouvrant
vers l’intérieur de la chambre d’échappement (4).

12. Cabine de peinture selon la revendication 11, dans
laquelle les parties d’entrée d’écoulement (10) sont
disposées en ligne dans le sens longitudinal de la
cabine au niveau d’une section inférieure de la
chambre d’échappement (4).

13. Cabine de peinture selon la revendication 11 ou 12,
dans laquelle les appareils de filtration (5) sont dis-
posés dans le sens longitudinal de la cabine adja-
cente à la chambre d’échappement (4), et la partie
(10) d’entrée d’écoulement de chacun des dispositifs
de filtration (5) est pratiquée dans une paroi latérale
(4a) de la chambre d’échappement (4).
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