1 SPECI FI CATI ON BAG TYPE Al R FI LTER DEVI CE, AND FI LTRATI ON MATERI AL AND
FI LTRATI ON MATERI AL FRAME FOR THE DEVICE Field of the Invention This
invention relates to a bag-type air filter device, especially to a bag-type
air filter device with a replaceable bag-type filter nmedium This

I nvention also relates to a filter nmediumand a filter nmedi um hol di ng
frame used for the air filter device. Background of the Invention
Prior-art patent 1: JP, 7-13777, Y Prior-art patent 2: JP, 49-101968, A
Prior-art patent 3: JP, 41-10942, BprPrF@A@ON patent 4: JP, 42-5632, B
Prior-art patents 1, 2, and 3 disclose what is called a "bag-type" or
"pocket-type" air filter device. In all air filter devices disclosed in
t hese patents aBAGITYPBAIR FILTERIPEVICEAND FIETRATEONIMARERIAL&NDedi um

frame that defines an.gi ' The | evi ce nust be
repl aced when the ai rF@ﬁ%ﬁ%&&zﬁf&glg@%MEO@B@H{E%@%}% ng. This

causes high costs for replacenent and transportation, since the whole

device is repl @qg%ogﬂg%gmgorted. Prior-art patent 1 teaches providing

wel ded lines for_the poc S by welding the_ parts of the_inner surfaces of
the pockets in [Thieiverfioporolatesatons bag-Erpe; air filter deiesn eapeciallyrip subagolys ey
thr Eu? h t Hated ﬂﬁi_@@wﬁtﬁ% BPlekRbR lﬁt@ﬁyﬂ)é\ﬁ%t@frtﬁéhi@md@i@m:ehﬁbﬁ aﬁg rdlateh® afjtacent
pockets, resulti n_redquci elr fi | cti.on, wever,

P tuc: ng THERGHT A Bn et Bk et bast SO st 48Rsnl am 1 1 that when
the bag is inflamed, the fire tends to spread along the welded |ines and
hence to bumth%ag OU.E&.P{h-e JenBaf ent 2 al so teaches sewing the parts of

the inner surfa 0 produce seamlines, which are simlar
to t he welRiwd-aftipatent dfJB7113774rX patent 1. However, producing the seam

lines cauggR,rarf.ahk ¢Mp Aolibaded fa 1s not an efficient job and takes much
time. Prigr-art patent 3 teaches fixing a cartridge of air filter nmediumto

the filtednonggingtant fate4ilfR3:R rivets. This is the type to change the
air filterpisditpmdnt BEJP, g25682,d8)e) together with the frane, as discussed

above. Prior-art patents 1, 2, and 3 disclose what is called a “bag-type” or “pocket-type”
air filter device. In all air filter devices disclosed in these patents a bag-type air filter
medium is fixed to a filter medium frame that defines an airflow inlet. Therefore, the
whole device must be replaced when the air filter medium is replaced due to clogging.
This causes high costs for replacement and transportation, since the whole device is
replaced and transported.

Prior-art patent 1 teaches providing welded lines for the pockets by welding the
parts of the inner surfaces of the pockets in lines to solve a problem in that when an airflow
passes through the device the pockets are inflated and interfere with the adjacent pockets,
resulting in reducing their filtering function. However, producing the continuous welded
lines causes another problem in that when the bag is inflamed, the fire tends to spread
along the welded lines and hence to burn the bag.

Prior-art patent 2 also teaches sewing the parts of the inner surface of each pocket
to produce seam lines, which are similar to the welded lines of prior-art patent 1.
However, producing the seam lines causes a problem in that it is not an efficient job and
takes much time.

Prior-art patent 3 teaches fixing a cartridge of air filter medium to the filter
medium frame with the rivets. This is the type to change the air filter medium (the
cartridge) together with the frame, as discussed above.

Prior-art patent 4 discloses an air filter device, wherein the flange of the cartridge
of filter medium is detachably attached to the flange of the angle frame by using a plurality
of rotatable retainer rods, in place of fixing the filter medium to the filter medium frame



Prior-art patent 4 discloses an air filter device, wherein the flange of
the cartridge of filter mediumis detachably attached to the flange of the
angle frame by using a plurality of rotatable retainer rods, in place of
fixing the filter mediumto the filter mediumframe 2 wth the rivets as
in prior-art patent 3. In this device, the cartridge of filter nedium can
be detached for replacenent. However, the device requires neans for
rotatably attaching these retainer rods to the angle frame, producing a

Ef obl em i Rwﬂht%% riveR adey bfiér- mliﬁeﬁ@/ € 18 thik ?ﬁv1@é thed mbl (i 153 _oﬁﬁﬂ:elhme@lﬁm ¢an be
econes a co ani sm ere i ot.her probl ens i

Chat o nedetied Sroendeengts HomeRen the BiER rogtiws heme 4Pt e Haeting
retainer nhas retainkr eddsac theamghaﬁ'dMespmﬁwng heratdemrin dige thes deletambstchave @and

to be tainteg, gﬁc.i(n?s{ an%{ﬁengg i %3korides) oﬂnﬁgx B}%@%ﬂ?ﬁn > U'P[Qé} € Hoaﬂ]%tﬁep ﬁro%ﬁglﬁg idge

at various par ges T and
st ruct ur e thedoneesingbatsinsg the @wﬂlqr irpds 4re net Wvgwdp’?‘lﬂdﬂilélcﬁlg‘ﬂégﬁs the retainesredsof
the | nventyigm Jiis hhRHEN ha{Y:E oty SRBSARKORKE T blshauS  SHHihBYhien 4)

Therefore pur pose invention is to provide an air |'ter .device
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structure so that it can be produced at a | ow cost. To the above end, the
air filter device of the present invention conprises a bag-type air filter
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the filter medium holding member to fix the air filter medium and adapted to be elastically
deformed to release the fixing perimeter zone of the air filter medium from the filter
medium receiving member and the filter medium holding member.

The filter medium frame may have a plurality of parallel support rods extending
between two opposing parts of the filter medium frame, for supporting the air filter
medium from back at positions between the pockets of the medium.

The filter medium holding member of the air filter device or the filter medium
frame may be formed to have a slit (space), a depression, and/or a notch between it and the
filter medium receiving member when it is placed within the filter medium receiving
member. A flat tool is inserted into the notch (or depression etc.) to push a resilient part
of the filter medium holding member to disengage it from the air filter medium, to release
the medium.

Instead of the slit, depression, notch, etc., or with at least one of them, the filter
medium holding member of the air filter device or the filter medium frame may have an
exposed projection (protruding portion). By pushing and rotating the projection, the
resilient part of the filter medium holding member is rotated to be disengaged from the air



filter mediumreceiving nenber when it is placed wwthin the filter nmedi um
receiving nenber. Aflat tool is inserted into the notch (or depression
etc.) to push aresilient part of the filter medium hol ding nmenber to

di sengage it fromthe air filter nedium to release the nedium Instead of
the slit, depression, notch, etc., or wi3h at | east one of them the filter
medi um hol di ng nenber of the air filter device or the filter nmediumfrane
may have an exposed projection (protruding portion). By pushing and

rotating ier Re@ivat thefby fchfsing @%d hkdidf, part of the filter medi um hol ding
menber is rotated to, be’di_ sengaged from.the air

3 filter dium .t her eby
rel easi ng the medicGhe Gimdltex 1 jag! ameﬁrﬁ’i‘gldeé??‘f]{éﬁ ?‘HCWSJ?I{% and
det ached Miiedinrh fendd, heesir fitled imedivnt dneasily ldésphiced,for] itean vedisaned and asistd,

di spl aced, gg_m i tpgan 'P% cll %nc%dc a%d roevlil(ieecﬁ’ and thus a cheap air filter
devi ce caf™ Slﬂow%Pe%f. Ear fer, “A8iPREETEE support rod has a rod part (a
central part) t &uker siwe ezich upporeand dfasia sodmpdrtp@r céngrad part) tthebealachicgw,

t he suppor f dvel AV, ' fol- & | t hat
has pockerBst G of 1 Gid Bk oY e RBRGY, fhe SRROIYRAS Tuh cllertAdy FaptHTa

i nvent i on bagftyperdr filigrdeedivmdbatihagpecksts- bel | ow expl ai ned best node for
carrying out thethéVeahireNand Biheeéfrdees Gl #8mOthdnhefDihagvingmtibh owile bt | S
a perspectlée Vi

Sl e 5 e SRR DS o b S o2

present i M

an enl arged sectional view of part Il in Figure 1, showng an air filter
medi um hel d bet YRep erl 6T R .&Wiﬁ cei ving nenber and an elastic filter
medi um hol di ng ide view of a filter medium frane

taken in the di Fegre dris afpesspedtivelview of @ frstembodimentrofahe atrifilies deviseipfithei s
omtted). Ip'r:éé%'t_riﬁvéhtiio?n, ﬁ%ﬁg’rﬁg_&%d&%lbeﬂm enfegsecond enbodi ment of the

air filte evice of . sent Lnvention e. Best Mode for, Carryigl? out
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The air filtger device 1 of this enbodi nent includes a bag-type air filter
medi um 2 &9 '%mﬁﬁlhﬁﬁ'ar filter mediumfrane 3 to which the

Figure 3 is a side view of a filter medium frame taken in the direction of arrow III

in Figure 1 (an air filter medium is omitted).
Figure 4 is a cross-sectional view of a second embodiment of the air filter device
of the present invention

The Best Mode for Carrying out the Invention

Figure 1 is a partly fragmental perspective view of a preferable embodiment of the
air filter device of the present invention. The air filter device 1 of this embodiment
includes a bag-type air filter medium 2 and an annular filter medium frame 3 to which the
air filter medium 2 is attached.

The filter medium frame 3 defines an airflow inlet, into which an airflow to be
filtered flows, in the inside space surrounded by the annular frame. The filter medium
frame 3 includes an annular filter medium receiving member 4 having a cavity 13 (groove)
for receiving the air filter medium 2, and a filter medium holding member 5 disposed
within the filter medium receiving member 4, for fixing the air filter medium 2 received in
the cavity.

Although in this embodiment the air filter medium 2 has a plurality of pockets 11,
11, it may have a single pocket 11. The filter medium frame 3 may include a plurality of
support rods 6, 6 extending between two opposed parts 4a and 4b of the frame 3. These
support rods 6, 6 are arranged substantially in parallel to support the pockets 11, 11 of the
air filter medium 2 from back at positions between those pockets. As shown in Figures 1



air filter medium2 is attached. The filter medium frame 3 defines an
airflowinlet, into which an airflowto be filtered flows, in the inside
space surrounded by the annular frame. The filter nmedium frame 3 includes
an annular filter mediumreceiving nenber 4 having a cavity 13 (groove)

for receiving the air filter nmedium2, and a filter nedium hol ding nmenber 5
di sposed wthin the filter nmediumreceiving nmenber 4, for fixing the air
filter medium 2 received in the cavity. Although in this enbodi nent the
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if they are secured to a wall, etc. The ﬁlter medlum receiving member 4 is directed so

that the open face of the channel member faces against the airflow. Altematively, the
filter medium receiving member 4 may be made of other material, for instance, plastic.
The filter medium holding member 5 is generally shaped as a channel, and it has a bent or
curved side 8. The bent or curved side 8 can be resiliently deformed so as to work as a
spring, i.e., an elastically resilient member. The filter medium holding member 5 is also
produced from a stainless steel plate by bending it, or it can be made from plastic or other
material. It may be any plastic that is not elastic, if it has a side 8 functioning as an
elastically resilient side (elastically deforming part) 8. The filter medium holding member 5
may be a bar of rubber, which itself is a elastic material having a circular, trapezoidal, or
any other suitable cross section. If the filter medium holding member 5 is made as the bar
of rubber, the space between the bar of rubber and filter medium receiving member 4 is a
slit 9 (it will be explained below in detail).

The filter medium holding member 5 may be fixed in the cavity 13 of the filter
medium receiving member 4, or it may be detachably disposed in the cavity 13.

As shown in Figure 2, the filter medium holding member 5 is disposed in the filter
medium receiving member 4 so that the opened part of the channel of the filter medium
holding member 5 faces downward as in Figure 1 and Figure 2. The filter medium
holding member 5 and the filter medium receiving member 4 sandwiches the all peripheral



that the open face of the channel nenber faces against the airflow
Alternatively, the filter nmediumreceiving nenber 4 may be made of other
material, for instance, plastic. The filter medium hol ding nmenber 5 is
general ly shaped as a channel, and it has a bent or curved side 8. The
bent or curved side 8 can be resilientlysdeformed so as to work as a
spring, i.e., an elastically resilient nmenber. The filter medi um hol di ng
menber 5 is also produced froma stainless steel plate by bending it, or
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slit 9, B@ck‘egﬁ‘ﬁgid rPerineraligencof protending fr mout the pockets,
parts are located between the pockets, may protrude from the front face of filter medium

frame 3. To support the parts between the pockets contributes to effectively support the
air filter medium2. Thus, for the purpose of it, the plurality of parallel support rods 6 are
provided. In the example shown in Figure 3, each support rod is secured at its ends to the
upper portions of the inner faces of the opposing parts 4a and 4b (i.e., the portions nearer
the airflow inlet) of the filter medium receiving member 4. Each fixed end portion, which
has the angle of 45° relative to the front face of the filter medium receiving member, has a
short length and continues to a central portion (a support rod portion), which has the angle
of 135° relative to the fixed end portion. Thus, the central portion (the support rod
portion), which is the remaining part of the support rod 6, excluding both end portions, is
parallel to the front face of the filter medium receiving member 4.  As shown, the support
rod portions may project from the front face of the filter medium frame 3 (the filter
medium receiving member 4). The degree of the projection may be arbitrarily selected
depending on the size of the air filter medium 2, the properties of its material, the number
of the pockets, the sizes of the elements of the air filter device, etc.

Figure 4 is a sectional view that shows another example of the filter medium



filter medi um hol ding nenber 5, instead of the slit 9. By pushing the
projection 9b to rotate it clockwise in Figure 2, thereby to rotate the
el astically deformng part 8 in the radially outside direction, the air
filter medium 2 can be detached fromthe filter medium franme. Cearly, al
of one or nore of slits 9, one or nore o§ notches 9a, one or nore of
depressions 9a, and one or nore of projections 9b, or any conbination of
them may be provided. Referring back to Figure 3, the parts of the air
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used, a bag-type air filter medium with pockets 11, 11, shown in Figure 1, is easily formed
from that cloth, and the welding lines taught in the prior-art patent 1 may also formed, by
using a well-known technology such as an ultrasonic wave sewing machine or a
high-frequency sewing or welding machine.

In the embodiment of the present invention, the continuous welding lines taught in
the prior-art patent 1 are not used for the air filter medium 2, sine a flame easily spreads
along the continuous lines. In the embodiment of the present invention, successive
welding points 12, 12 are provided on the air filter medium 2. It was found that if the
welding points 12, 12 are spaced 5mm or more, and if the area of each welding point is 5
mm?® or less, the air filter medium will be flame resistant. The air filter medium 2 of this
invention, configured as above, was tested under the JIS L 1091 A-2 flame-resistant
method. The medium 2 was classified as class 2. Further, it is also found that by
assuming the configuration, the pockets of the medium 2 become more flexible than the
conventional air filter medium.

Though this invention has been described for the embodiment and some examples,
the embodiment and the examples are just exemplary, and the present invention is not



annul ar cavity of the filter mediumreceiving nenber 4 (its portion 4a) has
a bent portion and a curbed portion |ocated bel ow the bent portion. A
portion of the filter nmedium holding portion 5 that opposes the

el astically deform ng part 8 is straight as shown by the solid |ines.
Though the exanpl es of the shapes of therelastically deformng part 8 are
illustrated in Figure 2 and Figure 4, it is clear for a person skilled in
the art that various nodifications can be nade. For exanple, the filter
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wi thout considering its orientation, elimnating the error of placing it
in a wong direction. The present invention can use any material for the
air filter nedlﬂnhﬁﬁmhépﬂhﬁmﬂﬁﬁ folded and that has a filtering power. It
is preferably a \% %{q‘éé' ﬁie ﬁ&rrd Pﬁﬁx@%e a?&:’ln&@eﬁlt& kBt auRNEN
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machi ne. limdustre wdbb@nrmnisetbfnmhmdms@ent i nvention, the conti nuous wel di ng
lines taught in the prior-art patent 1 are not used for the air filter
medium 2, sine a flane easily spreads along the continuous lines. In the
enbodi ment of the present invention, successive welding points 12, 12 are
provided on the air filter nmedium2. It was found that if the welding
points 12, 12 are spaced Srmor nore, and if the area of each wel di ng point
is5 mR or less, the air filter mediumwi Il be flame resistant. The air
filter medium 2 of this invention, configured as above, was tested under
the JIS L 1091 A-2 flane-resistant nethod. The nedium 2 was classified as
class 2. Further, it is also found that by assum ng the configuration, the
pockets of the medium 2 beconme nore flexible than the conventional air
filter medium Though this invention has been described for the enbodi nent
and sonme exanples, the enbodinent and the exanples are just exenplary, and
the present inventionis not 7 |limted to them It is clear for a person
skilled in the art that other various nodifications



and changes can be made. This invention is intended to include such
nodi fi cati ons and changes w thout departing fromthe spirit of the

i nvention. Industrial Applicability The air filter device, the filter
medium frame, and the filter mediumof this invention can allow the air
filter mediumof the air filter device t® be easily replaced, reducing the
cost for the air filter device and the cost for transporting it, and can
provide a cheap air filter device and air filter nmedium Therefore, it can
satisfy the demand of the industry, epdrifg can be used in the industry. 8
CLAIM5 1. An air filter device (1) conprising: a bag-type air filter nmedium
(2) having a fixing perinmeter zone (7) defining an airflowinlet; and a
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11). 3. Tﬁleéjgiltérrz%llqlé@r %Z&l ﬁ*b%f){nc}al m #p@ﬁn@g sﬁ%%%rtprod (6)(has

end portions secured to inner faces of the two opposi ng parts (4a, 4b) and
a central portien, TW@'a‘ﬁhﬁlt& aev&@w'dmlﬂ]glp%éreﬁ{ tﬁmrsmmqaédmdm@hﬁeg at han

the end portions, t f t ted t
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positions between the pockets (11, 11).

3. The air filter device of claim 2, wherein each support rod (6) has end portions
secured to inner faces of the two opposing parts (4a, 4b) and a central portion, which is a
remaining part of the support rod other than the end portions, and the central portion of the
support rod is adapted to be located upstream of the end portions in the airflow.

4, The air filter device of claim 1, wherein the filter medium holding member (5)
is shaped so that a slit (9) is produced between the filter medium holding member and the
filter medium receiving member to allow a tool to be inserted in the slit for elastically
deforming the filter medium holding member (5) disposed in the filter medium receiving

member (4).

5. The air filter device of claim 1, wherein the filter medium holding member (5)
has at least one of i) a notch (9a) and ii) a depression (9a) to allow a tool to be inserted
therein for elastically deform the filter medium holding member (5) disposed in the filter
medium receiving member (4) to release the air filter medium and iii) a projection (9b) for
elastically deforming the filter medium holding member.



filter mediumreceiving nenber to allow a tool to be inserted in the slit
for elastically deformng the filter nedi um hol di ng nenber (5) disposed in
the filter mediumreceiving nenber (4). 5. The air filter device of claim
1, wherein the filter nedium hol ding nmenber (5) has at |least one of i) a
notch (9a) and ii) a depression (9a) to@llow a tool to be inserted
therein for elastically deformthe filter nmedi um hol di ng nmenber (5)

di sposed in the filter mediumreceiving nmenber (4) to release the air
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frame (3) of claim®6, wherein the annular filter medium receiving nenber
(4) includes a plurality of parallel support rods (6,6) extending between
two opposi ng part sThé&ilteﬁbﬂedilimtf’ﬁa&né (3)t &t claied 6y mhesire ithe arguuienfiléar, médum
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wel ding point is equal to or less than 5 mR, and a spaci ng of the wel ding
points is equal to or nore than 5 mm ) )

8. A bag-type air filter medium (2) used for the air filter device of claim 1, the

air filter medium being made of weldable material and having at least one pocket (11),

wherein opposing parts of an inner surface of the pocket are mutually welded at a plurality
of successive welding points (12) in the inner surface, and an area of each welding point is
equal to or less than 5 mm?, and a spacing of the welding points is equal to or more than 5

mm,



