Al'R- PURI FYI NG DEVI CE Field of the Invention The present invention relates
to an air-purifying device , using hollow cylindrical filters. Description
of the Prior Art Afilter that is used for an air-purifying device is
generally made by folding a sheet of filter nmedia into the cross-sectional
shape of -saw teeth so as to increase the area through which the air to be
filtered passes and then fixing it on a quadrilateral frame. The area of
the filter media is adjusted by |ncrea5|ng or decrea5|ng the wi dth of each
fold and the nunber of folds | en When the air goes
through the area, a force eqU|v§Y R”?%N%gkg?éés of pressure wll be
applied to the area. As the size of it increases, one of the subjects to
ai m at i ikl of eAneasent he force applied to it and to reinforce its
strength, at the designing and nmanufacturing stage. Further, the problem
to be solved during its designing and manufacturing stage is howto
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Further, the problem to be solved during its designing and manufacturing
stage is how to equalize the distribution of the velocity of the air through the filter
media. Since the thickness of the filter media is not uniform, the distribution of the
pressure loss on its area is not uniform when the air passes through it. Further, in
most cases it is difficult to maintain a uniform distribution of the velocity of the air
upstream of the filter media. Thus it is also not easy to maintain the uniformity of the
distribution of the velocity at the downstream end. As the filter becomes large, this
becomes a big problem.

In addition, the production of a small filter of which the sheet of its media is
folded and which has a saw-tooth-shaped cross section is difficult if the filter is installed
in an elongated space and its air intake is formed at one or both ends of the space. Itis
also difficult to increase the air filtering area in the elongated space if the filter is made
of conventional plate-shaped filter media.

Further, it is difficult to decrease the thickness of the filter media if it
constitutes a plate-type filter having an air outlet from both sides of it,

The object of this invention is to solve the above problems, and to provide an
air-purifying device comprising a filter containing a cylindrically-shaped filter media so

as to let the air exit the annular portion of the hollow cylindrical filter media in a



O uniformdistribution of the velocity circunferentially as well as

| ongitudinally. Disclosures of the Invention To achi eve the above-nentioned
object, the air-purifying device of the present invention conprises one or
nore hollow cylindrical filters made by formng a filter nedia in a
cylindrical shape with an air passage in the central hollow portion,
formng a pair of air intake nenbers that each has an air intake hole
fixed on both ends of the hollow cylindrical filters so that the holes
conmmuni cat e. W t.h t.he.ai as es.of themat their upper _and |ower ends,
and in sonnelf%%sdé%np ?fdﬁ%l"%%‘g'iyrfb"" Kerfryis rallpedprgidinglly. an air outl et
in which the above hoI |l ow cylindrical filters are placed. Alternatively,
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cylindrical shape with an air passage in the central hollow portion, an
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the preseoslitsiiedt i0Butldtii§ which the abdvealda¥R P& RG] ikAdlarypBUOf the above
embodi ment . 2Accord1ngly, the air-purifying device of the present invention lets the air exit
the annular portion of the hollow ¢ylindrical filter media in a uniform distribution of the
velocity circumferentially as well as longitudinally by using the hollow cylindrical filters
made by forming the filter media in a ecylindrical shape. It is preferable that the
air-purifying device be used where the place that it will be installed is an elongated
space, the air be supplied through a duct or a tube, and the filtered air be required to be
discharged uniformly through the annular portion of the hollow cylindrical filter media.
Further, the air-purifying device of the present invention can achieve such a good effect
that it forms one or two air curtains by letting the purified air exit the slots of the casing

in which the hollow eylindrical filter is placed.

Brief Descriptions of the Drawings

Fig. 1 is a perspective view of the first embodiment of the air-purifying device of the

present invention.

Fig. 2 is a transverse sectional view of the above embodiment.



Fig. 3 is-a longitudinal sectional view of the above enbodinment. Fig. 4 is
can illustration explaining the | ongitudinal distribution of the internal
pressure of the hollow cylindrical filter constituting the air-purifying
device of the present invention. Fig. 5 is a perspective view of the
second enbodi nent of the air-purifying device of the present invention.
Fig. 6 is a |longitudinal sectional view of the above enbodinent. Fig. 7 is
a perspective view of the third enbodi nent of the air-purifying device of
the present invention. Fig. 8 is a longitudinal sectional view of the
above enbodinent. Fig. 9 is a perspective view of the fourth enbodi nent of
t he air - pligi ¥ igiarigngiewice seftiohhleriew bEihe Abovevdiddindht, Fig. 10 is a
| ongi tudi nal sectional view of the above enbodinment. Fig. 11 is a
perspective view of the fifth enbodi nent of the air-purifying device of the
present igehisiapnllugtiagion e2plaiming thergditdinad Hissdinttionrd khevineasn o predrarabove
enbodi merygs.thEi 1] i it A : i Y- . 1h i xth
embodi 1oy of Lo aPyndReal M MAGATra SR BRBLnL L aBvicd 0F (Bt Sieberi g, 14
is a | ongMY¥i°Ral sectional view of the seventh enbodi ment of the
air-purifying device of the present invention. Fig. 15 is a |ongitudinal

sectionalg.view of the.ei ghth,.enbodi nent qf the air-purifying device of the
present iFﬁg‘en]tSiao%e?sqff’td‘.’e ‘%%W ioggé? Sﬁ&?’ﬁ?%m@gﬁ?rﬁﬁéa‘ep%#@bﬁé’ﬂ?& Waeohtst t he
nodi f i ed refenhinemibidai. nent of the air-purifying device of the present
invention. Fig. 17 is a partly sectional perspective view of the nodified
fifth enbodi nent of the air-purifying device of the present invention.
Fig. 18 ilSg-$ ipedensiiadingd sectiopalofiew pithaizheve esxtodtthesnt of the air- purifying
device of the present invention. Fig. 19 is a longitudinal sectional view
of the ahgve enbodinent. Fig. 20 is a perspective view of the tenth

enbodi mertg-of ShRerapecting viepiqfibe gaivd embedimenkof the squpirifyinecdeviconf the g. 21

i s a | ongirésedt mabnisact i onal view of the above enmbodinment. Fig. 22 is a
partly sectional perspective view of the el eventh enbodi nent of the

Fig. 8 is a longitudinal sectional view of the above embodiment.

Fig. 9 is a perspective view of the fourth embodiment of the air-purifying device of the

present invention,
Fig. 10 is a longitudinal sectional view of the above embodiment.

Fig. 11 is a perspective view of the fifth embodiment of the air-purifying device of the

present invention.
Fig. 12 is a longitudinal sectional view of the above embodiment.

Fig. 13 is a longitudinal sectional view of the sixth embodiment of the air-purifying

device of the present invention.

Fig. 14 is a longitudinal sectional view of the seventh embodiment of the air-purifying

device of the present invention,

Fig. 15 is a longitudinal sectional view of the eighth embodiment of the air-purifying

device of the present invention.



ai r-purifying device of the present invention. Fig. 23 is a partly
sectional perspective view of the twelfth enbodi nent of the air-purifying
" device of the present invention. Fig. 24 is a partly sectional perspective
view of the thirteenth enbodi nent of the air-purifying device of the
present invention. Fig. 25 is a partly sectional perspective view of the

. fourteenth enbodi nent of the air-purifying device of the present

invention. Fig. 26 is a perspecti ve view of the fifteenth enbodi ment of the
ai r-purifying, devic present |nve n. Fig..27 is a |longitudinal
secti onallylﬁ g(w St Piﬂﬁgf 536‘6 ﬁ’if’Bﬁ‘itWﬁﬁ’t‘ew é‘e r?%dlg%‘?gftbeﬁ%tﬁéﬁ?‘?‘v %\H“‘ew of

t he si xt eanplwifyidgotbivive of thefprédeat miveatian. i fyi ng device of the present
invention. Fig. 29 is a longitudinal sectional view of the above
embodinent. Fig. 30 is a partly sectional perspective view of the
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i nvent i onp-FiSfyinsldebie 8f BRMrb¥nbRGEALGHA! Perspective view of the ei ghteenth
enbodi ment of the air-purifying device of the present invention. Best Mde
for CarryLng Qut the Invention In reference to the drawings, Fig. 1is a
per spect i Mig. 18 W fRhspebifve 16w bof tHRIMAEH SEIYdiREntldh Encddir pRESihY BRGeccdYhee Of

the present vent Fig. 2 is a transverse sectional view of it, and
Fig. 3i sprﬁselng lliﬁ%ﬂ nal sectional view of it. The air-purifying device Al
of the first errbodl ment of the present invention conprises a hollow
cylindrig ntral hol I ow portion
made by f%kngénléraq{@umqa? s@cﬁofi‘é véé%?gﬁstﬁggb%ﬁe?nnégﬁ%ea? shape, and a pair of
air intake nmenbers 6 nade of a hol l ow cylindrical body 4 that has a cl osed
bot t om hapik i B FRkdpetiRdiYw RPLIR énfhnerhl;oalm@rﬁro'f RReL2bu¥dihe ddi& Rithe | Nt ake
menbers 6 are tightly fixed wwth sealing material (not “shown) on both ends
of the hAFISREEYFPHRFical filter 3 so that their holes 5 comunicate with
the air passage 2 of the hoI I ow cylindrical filter 3. The air-purifying
deV|ceAI of ,t.he .first.e ment o res n ention, which is
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Fig. 23 is a partly sectional perspective view of the twelfth embodiment of the

air-purifying device of the present invention.

Fig. 24 is a partly sectional perspective view of the thirteenth embodiment of the

air-purifying device of the present invention,

Fig. 25 is a partly sectional perspective view of the fourteenth embodiment of the

air-purifying device of the present invention.

Tig. 26 is a perspective view of the fifteenth embodiment of the air-purifying device of

the present invention.
Fig. 27 is a longitudinal sectional view of the above embodiment.

Fig. 28 is a perspective view of the sixteenth embodiment of the air-purifying device of

the present invention.



passage 2 will exit the annular portion of the hollow cylindrical filter 3
~in auniform distribution of the velocity circunferentially as well as

| ongi tudi nal |y because of the pressure caused by the discharge of the
air-providing device. The air-purifying device Al of the first enbodi nent
of the present invention is used when the place to install an
air-purifying device is an el ongated space, when the air intake points are
limted to both ends of the el ongated space, and when the filtered air has
to exit that, s in.a nlfor distribution of the velocity
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shown as curve (c), which is the result of subtracting the decrease of the
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The air-purifying device Aj of the first embodiment of the present invention,

which is composed of the above elements, is made so that the air will enter the air
passage 2 through the air supply holes 5 from an air-providing device (not shown) such -
‘as an air fan connected with each hole 5 of the air intake members 6 via air supply
means such as an air duct or an air tube, and so that the air supplied into the air
passage 2 will exit the annular portion of the hollow cylindrical filter 3 in a uniform
distribution of the velocity circumferentially as well as longitudinally because of the
pressure caused by the discharge of the air-providing device.

The air-purifying device Aj of the first embodiment of the present invention is
used when the place to install an air-purifying device is an elongated space, when the
air intake points are limited to both ends of the elongated space, and when the filtered
air has to exit that space in a uniform distribution of the velocity circumferentially as
well as longitudinally.

Fig. 4 is an illustration explaining the longitudinal internal distribution of the

pressure of the hollow cylindrical filter 3 constituting the air-purifying device A1 of the

first embodiment of the present invention. In the drawing, a characteristics curve (a)



device of the present invention and Fig. 6 is a |ongitudinal sectional view
cof it. Wiile the air-purifying device Al of the first enbodinment is
constructed by putting a pair of air intake nenbers 6, each with a hole 5
to supply air, on both ends of the hollow cylindrical filter 3, the
air-purifying device A2 of the second enbodi ment is constructed by putting
an air intake nenber 6 with a hole 5 to supply air on the upper end of the
hollom/cylindrical filter 3 and putting the concave cap 7 on the |ower end
Each,  connecting portion is tightly
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Fig. 5 is a perspective view of the second embodiment of the air- purifying
device of the present invention and Fig. 6 is a longitudinal sectional view of it. While
the air-purifying device Ay of the first embodiment is constructed by putting a pair of
air intake members 6, each with a hole 5 to supply air, on both ends of the hollow
cylindrical filter 3, the air-purifying device Ag of the second embodiment is constructed
by putting an air intake member 6 with a hole 5 to supply air on the upper end of the
hollow cylindrical filter 3 and putting the concave cap 7 on the lower end of the hollow
cylindrical filter 3. Each connecting portion is tightly fixed with sealing material (not
shown).

The air-purifying device Ag of the second embodiment of the present invention
is used when the place to install an air-purifying device is an elongated space, when the
air is supplied via an air duct or an air tube, and when the filtered air has to exit from
the elongated space in a uniform distribution of the velocity circumferentially as well as
longitudinally.

Fig. 7 is a perspective view of the third embodiment of the air-purifying device

of the present invention, and Fig. 8 is a longitudinal sectional view of it. The



of *furnishing the supporting rod 10 are the sane as those of the _
air-purifying device A3 of the third embodi ment and the other functions

" are the sane as those of the above-nentioned air-purifying device A2 of
the second enbodi ment, the explanations of themare omtted. Fig. 11'is a
perspective view of the fifth enbodiment of the air-purifying device of
the present invention, and Fig. 12 is a longitudinal sectional view of it.
The fifth enbodi nent of the air-purifying device A5 differs fromthe first
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Fig. 11 is a perspective view of the fifth embodiment of the air-purifying device
of the present invention, and Fig. 12 is a longitudinal sectional view of it. The fifth
embodiment of the airpurifying device Ag differs from the first embodiment of the
alr-purifying device Ay in that the former is made of one hollow cylindrical filter 3,
while the latter is made of multiple hollow cylindrica] filters 3.

The fifth embodiment of the air-purifying device Ag is made by tightly fixing a
pair of air intake members 11 with sealing material (not shown) on the upper and jower
ends of multiple hollow cylindrical filters 3 that are arranged in parallel close to each
other.

The pair of the air intake members 11, on which the ends of the multiple hollow
cylindrical filters are to be mounted, are constructed of two hollow elongated boxes 12
having a passage 13 for air inside of them and having holes 15 to be inserted on the
upper and lower ends of each hollow cylindrical filter in the side plate 14 of each box.
The upper and lower ends of each hollow cylindrical filter 3 are inserted on each of the
holes 15 of the air intake members 11 and tightly fixed with sealing material (not

shown) so as to let the openings 3a at both the upper and lower ends of the hollow



air-purifying device of the present invention. Wile the air-purifying
device A5 of the fifth enbodinent is nmade with a pair of the air intake

" nmenbers 11, where each menber has an air supply hole 17 on one |ateral

plate 16, the air-purifying device A6 of the sixth enbodinent is made with

a pair of the air intake nenbers 11, wherein each nenber 11 has air supply

hol es 17 on both of two |ateral plates 16. Since there are four air-supply

holes 17, the air-purifying device A6 of the sixth enbodi nent has a
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air-purifying device that is nade I Xi ng_a pair of L-shaped "air-1 ntake

nmenber s 1th efpbesdiepniotharspinnatigns fotzmlam oistedol | ow cylindrical filters 3.
Fig. 17 shows tfhg ®8is a longitudinal sectional view of the seventh embodiment of the

air-purifying device of the present invention. While the air-purifying device Ay of the
fifth embodiment is made by tightly fixing a pair of the air intake members 11 with
sealing material (not shown) on the upper and lower ends of multiple hollow cylindrical
filters 3 that are arranged in parallel, the air-purifying device Aq of the seventh
embodiment is made by tightly fixing with sealing material (not shown)} an air intake
member 11 that has an air supply hole 17 on one lateral plate 16 on the upper end of
multiple hollow cylindrical filters 3 and tightly fixing a concave cap 18 with sealing
material (not shown) on the lower end of them. Since the other functions of it are the
same as those of the air-purifying device Ag of the fifth embodiment, except that the
former can supply less air than the latter, the explanations of them are omitted.

Fig. 15 is a longitudinal sectional view of the eighth embodiment of the

air-purifying device of the present invention. While the air-purifying device Ay of the

seventh emhodiment is made with an air intake member 11 having an air supply hole
‘17 on one lateral plate 16 of it, the air-purifying device Ag of the eighth embodiment is



air-purifying device that is made by fixing a pair of S-shaped air-intake

. nmenbers 11 on each of both ends of nmultiple hollow cylindrical filters 3.
Since the other functions of these air-purifying devices are the sane as
those of the air-purifying device A5 of the fifth enbodinent, the

expl anations of themare omtted. Although they are not shown in the

drawi ngs, the air-purifying device of the present invention may be
constructed by fixing a pair of L-shaped or S—shaped ai r-intake nmenbers 11
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air-supply holes 17, such as 1, 2, or 4, each device can be specified as required.

Fig. 18 is a perspective view of the ninth embodiment of the air-purifying
device of the present invention and Fig. 19 is a longitudinal sectional view of it. The
air-purifying device Ag of the ninth embodiment is an air-purifying device that is made
with one hollow cylindrical filter 3. It is used to make an air curtain.

The air-purifying device Ag of the ninth embodiment, as shown in Figs. 18 and
19, is constructed by installing a hollow cylindrical filter. A pair of air infake members
21 is tightly fixed with sealing material (not shown) on its upper and lower ends. The
filter is installed inside a hollow square pole-shaped casing 23, which is larger than the
hollow cylindrical filter, and has a space for air to exit it. The casing 23 has a slit 24 for
air to exit the central longitudinal line of its front plate 23a, and guide plates 25 are
furnished on both sides of the slit 24,

Each said air intake member 21 is made of a hollow cylindrical body that has a

closed bottom and an air-supply tube 27 that communicates with the air passage 2 of



of ‘the casing 23. Each said air supply tube 27 passes through each

. through-hole 28 and is fixed tightly with sealing material (not shown). As
in Figs. 18 and 19, the through-holes 28 are nade in the back plate 23b of
the casing 23, but they can be made in any plate, except the front plate
23a having the slit 24. The air-purifying device Ag of the ninth enbodi ment
of the present invention, which is conposed of the above elements, is
operated by blowing air into the air passage 2 through each air supply
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than the latter, the explanations of these functions a
pair of air intake members 21 having an air supply tube 27 with sealing material (not

shown) on the upper and lower ends of the hollow cylindrical filter 3, the air-purifying
device Ajq of the tenth embodiment is constructed by tightly fixing a pair of air intake
members 21 having an air supply tube 27 with sealing material (not shown) on its upper
end and tightly fixing a concave cap 80 with sealing material (not shown) on its lower
end. Further, the casing 23 has the same slit 24 for air to exit and the same guide
plates 25 on its front plate 23a as in the construction of the purifier Ag of the ninth
embodiment. A through-hole 28 for the air-supply tube 27 is made at the upper portion
of the back plate 23b of the casing. The air-supply tube 27 exits the through-hole 28
and is tightly fixed with sealing material (not shown). Accordingly, the casing 23 has
no through-hole at its lower portion, since one is unnecessary. Further, as shown in
Figs. 20 and 21, the through-hole 28 is made in the back plate 23b of the casing, Butit
can be made in any plate, except the front plate 23a having the slit 24. Since the
functions of the air-purifying device Ajg are the same as those of the air-purifying
device Ag, except that the former can supply less air than the latter, the explanations of

these functions are omitted.

-10-



Fig. 22 is a perspective view of the el eventh embodi ment of the
_air-purifying device of the present invention. Wiile the air-purifying
device Ag of the ninth enbodinment is constructed so that only the front
plate 23a of the casing 23 is furnished wth the slit 24 and the guide
plate 25, the air-purifying device All of the el eventh enbodinent is
constructed so that not only the front plate 23a, but also the back plate
23b of the casing 23, is furnished with the slit 24 and the guide plate 25.
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sealing material (not shown) on its lower end. Further, the casing 23 has a
through-hole 28 for the air-supply tube 27. The through-hole 28 is made at the upper
portion of one lateral plate 23c of the casing. The air-supply tube 27 passes through
the through-hole 28 and is tightly fixed with sealing material (not shown). Accordingly,
the casing 23 has no through-hole at its lower portion, since one is unnecessary.
Further, as shown in Fig. 23, the through'hc;le 28 is made in the one lateral plate 23c,
but it can be made in the other lateral plate 23d. Since the functions of the
air-purifying device A9 are the same as those of the air-purifying device All, except
that the former can supply less air than the latter, the explanations of these functions
are omitted.

Fig. 24 is a perspective view of the thirteenth embodiment of the air-purifying
device of the present invention. While the air-purifying device Ay of the eleventh
embodiment is constructed so that the front plate 23a and the back plate 23b of the
casing 23 are each furnished with the slit 24 and the guide plate 25, the air-purifying
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device of the present invention. Wiile the air-purifying device Al of the
el eventh embodinent is constructed so that the front plate 23a and the

" back plate 23b of the casing 23 are each furnished with the slit 24 and

the guide plate 25, the air-purifying -11 device Al3 of the thirteenth

enbodi ment is constructed so that the front plate 23a and the other

lateral plate 23d of the casing 23 are each furnished with the slit 24 and
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needed. Foritmwpplydsbe A7 Fitl). sedlng ﬂhlae:nal b{oeulgihb@hehe?ﬁpﬂe‘% e%@?tﬁe%oﬁb@ one
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fixed with sealing material (not shown). Accordingly, the casing 23 has no
through-hole at its lower portion, since one is not needed. Further, as in Fig. 25, the
through-hole 28 is made in the one lateral plate 23¢, but it can also be made in the back
plate 23b. Since the functions of the air-purifying device Ay4 are the same as those of

the air-purifying device A 3, except that the former can supply less air than the latter,
the explanations of them are omitted.
Fig. 26 is a perspective view of the fifteenth embodiment of the air-purifying

device of the present invention. Fig. 27 is a longitudinal sectional view of it. While
the air-purifying device A11 of the eleventh embodiment, shown in Fig. 22, is made of

one hollow cylindrical filter 3, the air-purifying device A1 of the eleventh embodiment
is made of multiple (two in each of Figs. 26 and 27) hollow cylindrical filters in parallel.
As shown Figs. 26 and 27, a pair of air-intake members 31 are tightly fixed with sealing
material (not shown) on the upper and lower ends of the two hollow cylindrical filters 3
to bind them together. The two hollow cylindrical filters 3 are installed in a hollow

square, and in a pole-shaped casing 33, whose width is greater than its depth. The
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the air-purifying device Al of the el eventh enbodi nent, shown in Fig. 22,
_is made of one hollow cylindrical filter 3, the air-purifying device Al5
of the eleventh enbodinment is made of nmultiple (two in each of Figs. 26
and 27) hollow cylindrical filters in parallel. As shown Figs. 26 and 27,
a pair of air-intake nenbers 31 are tightly fixed with sealing materi al
(not shown) on the upper and | ower ends of the two hollow cylindrical
filters 3 to bind then1together The two hollom/cylindrical filters 3 are
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Fig. 28 ige %19‘31?51%9%?{:}{ %IY!L E(Rf?dl %égﬁ&nt hn§ qg‘ Etﬂgrgé%c%f% Ns the
e pr &

air-purif ng devi ce ent vention an
| ongi t ud,sﬁlﬁ PL.oadipanean air enytayn 39t Fl,qg;her as in Figs, 26 and 27 the through hole 38

is made in the one lateral plate 33¢, but it can also be made in the other lateral plate
33d.

Fig. 28 is a perspective view of the sixteenth embodiment of the air-purifying
device of the present invention and Fig. 29 is a longitudinal sectional view of it. As
with the air-purifying device Ay of the fifteenth embodiment, the air-purifying device
Ajg of the sixteenth embodiment is made of multiple (two in each of Figs. 28 and 29)
hollow cylindrical filters in parallel, and slits 34 and guide plates 35 are furnished on
both the front plate 33a and on the back plate 33b of a casing 33. The air intake
member 31, which has the air supply tube 37 that is composed of the same elements as
those of the fifteenth embodiment, is tightly fixed with sealing material (not shown) on
the upper ends of the hollow cylindrical filters 8, and an elliptic cylinder-shaped cap
that has a closed bottom to combine the hollow cylindrical filters 3 is tightly fixed with
sealing material (not shown) on the lower end of the hollow cylindrica) filters. Further,
a through-hole 38 is made at the upper portion of the one lateral plate of the casing 33,
and an air-supply tube 37 passes through the through-hole 88 and is tightly fixed with
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sai d ai rsﬁiﬂ?’ﬁkﬁtaﬁfél’?‘tf’é‘i‘be?:?,ls Whick Breaple malhtedouthebollow dyhiedtiedllfmwrey) ik ndri cal
filters @Bade & an elliptic and cylinder-shaped hollow body that has a closed bottom and an air
supply tubes 37 that communicates with the air passage 2 of the hollow cylindrical
filters and extends from the middle of its lateral wall.
The air-intake members 31, which are composed of the above elements, are
tightly fixed with sealing material (not shown) on the upper and lower ends of the
hollow cylindrical filters 3, and two through-holes 88 are made at each upper and lower
portion of the one lateral plate 33c of the casing. Each air-supply tube 37 passes
through each through-hole 38 and is tightly fixed with sealing material (not shown).
The air-purifying device Aj7 of the seventeenth embodiment of the present
invention, which is composed of the above elements, is operated by blowing air into the
air passage 2 through each air-supply tube 37 from an air-providing device (not shown)
such as an air fan connected with each air-supply tube 37 of each air-intake member 31.
Thé air supplied into the air passage 2 exits the annular portion of the hollow
cylindrical filter 3 into a space 32 in the casing 33 in a uniform distribution of the

velocity circumferentially as well as longitudinally because of the pressure caused by
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made of an elliptic and cylinder-shaped hol |l ow body that has a cl osed

. bottomand an air supply tubes 37 that communi cates with the air passage 2
of the hollow cylindrical filters and extends fromthe mddle of its

| ateral wall. The air-intake nenbers 31, which are conposed of the above

el enments, are tightly fixed with sealing material (not shown) on the upper
and | ower ends of the hollow cylindrical filters 3, and two through-hol es

38 are nmade at each upper and lower portion of the one |ateral plate 33c
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Although the supporting rod 10 that is shown in the explanations of the third
and fourth embodiments is not shown in each of the hollow cylindrical filters of the fifth

and eighteenth embodiments, obviously it may be used. By adding the supporting rod
10, the functions of the third and fourth embodiment are added to those from the fifth to

eighteenth embodiments.

Industrial Applicability

As mentioned above, the air-purifying device of the present invention is used
when the place to install it is an elongated space, the air intake points are limited to
both ends of the elongated space, and the filtered air has to exit the elongated spaceina
uniform distribution of the velocity circumferentially as well as longitudinally. Further,
since the air-purifying device can be formed in any shape that has the same diameter as
that of the filters by arranging multiple hollow cylindrical filters in a certain position,

and the air can be blown out from both sides of the purifier, it is used when it is
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made in the lateral plate 33c of the casing, but it can also be nade in the
. back plate 33d of it. Since the functions of the air-purifying device Al8
are the sane as those of the air-purifying device Al7, except that the
former can supply less air than the latter, the explanations of themare
omtted. Although the supporting rod 10 that is shown in the explanations
of the third and fourth enbodinments is not shown in each of the holl ow
cylindrical filters of the flfth and elghteenth enbodi ments, obviously it
may be u n h the functions of the third
and four fnﬁe@es d{%grgdrll goaIE"’eei’%t %" ]E)%tg SF‘%"tﬁm Fyrgher it i wepd toi fgtre eént h
enmbodi nerfvstainsohoth thd frmtpsllda:ami ihie thaclsd et if 4s0REItlaSbRM @he HBRL Alid aRHr i fyi ng
devi ce ofthtMRefdl S9€0Eit] Nnvention is used when the place to install it is an
el ongated space, the air intake points are limted to both ends of the

el ongated space, and the filtered air has to exit the elongated space in a
uni formdistribution of the velocity circunferentially as well as

| ongitudinally. Further, since the air-purifying device can be fornmed in
any shape that has the sane dianeter as that of the filters by arranging
multiple hollow cylindrical filters in a certain position, and the air can
be bl own out fromboth sides of the purifier, it is used when it is _15
necessary for air to be blown out fromboth sides. Further, it is used to
formair curtains on both the front side and the backside of it as well as
both the front side and the lateral side of it. CLAIMS What is clained
is: 1. An air-purifying device conprising a hollow cylindrical filter nade
by forming a filter nmedia in a cylindrical shape having an air passage in
the central hollow portion, and a pair of air intake nenbers each having
an air intake hole fixed on each end of the hollow cylindrical filter so
that the hole communicates with the air passage. 2. An air-purifying device
conprising a hollow cylindrical filter made by formng a filter nedia in a
cylindrical shape having an air passage in the central hollow portion, an
air intake nmenber having an air intake hole fixed on one end of the holl ow
cylindrical filter so that the hole communicates with the air passage, and
a cap fixed on the other end of the hollow cylindrical filter. 3. An
air-purifying device conprising a hollow cylindrical filter made by
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formng a filter nedia in a cylindrical shape having an air passage in the
. central hollow portion, a pair of air intake nenbers each having an air
i ntake hole fixed on each end of the hollow cylindrical filters so that
t he hol es comunicate with the air passage, and a supporting rod with
which the air intake nmenbers are coupled at both ends of the supporting
rod in the air passage. 4. An air-purifying device conprising a hollow
cylindrical filter made by formng a filter nedia in a cylindrical shape
havi ng anceAypvygassage in the central hollow portion, an air intake nenber
having an air intake hole fixed on one end of the hollow cylindrical
filter so that Wk iaplaimedigke hol e communicates with the air passage, a cap
fixed on the other end of the hollow cylindrical filter, and a supporting
rod wi th whi ch1 the intake rregber and the cap are coupled at both ends of
the supporting *t § B FRHEYREdevisssompaising 2 fpollgwy cylindriesli Aljexiavide eby
comﬁr ibsi rfgromk wifjilee nledial iaw @y?dr:iksiﬂ islﬁ‘@leclllﬁaivﬂnkﬁhsair ﬁfﬁﬁégiif‘?@ﬁ?cein&ﬁpﬁélﬁw el and
eac ei ilter media in a cylindri shape havi ng an
v passanciit Spd ol Bahn e hRerl Brothaiheel i intake g o ot v
nmember s fef@fthsrhollow sylerdticabfiltertro that the oleybinndmicads wikh tlerdy padsggeei n each
of the air intakeyg Sl t X LN assage for air
i nsi de itf and h%xi n Hgg{g’é ?Q&g{e&éi%g%?%glgfi?nﬁlﬁg (ﬁglg‘\glﬁlc%nglt?lg\f\nﬁﬁee ds of
each hol "BWMEER] f&?’%@ le ipjeycyBpdrical shape bpyiaes pnairrassagetie throsentrathéllowi ng an
gi r - supplpprtitol, en ahﬁnlﬁﬂk;e rfhfmlidi‘ellaﬁin%&ﬁnl &t g@alﬂz' li&’dlfﬁzlzéaf od dne dird, d%!ﬂh@h%ﬂo@u” fying
evice ¢ | mul t oJlow cylindrical filters positioned in
par al | el %gﬁ‘éd”g"ggﬁk reﬁ"r%gtntg‘aém{?f"%ﬂr REsith Phecir Masgres prd & ce/firddn cal
shape havheethanerd of thebsloyecylindtibe fdtent ral hol | ow portion, and a pair of
air intake -17 T % e]o) | f. the hol l.aw.cyl i ndri.cal
filters, wher eisﬂ%g;gﬁﬁ?gﬁf?ﬁg %Plr ngr?tnl gglggl%e%bhé)trugwi ?’%élgﬂgﬁlrﬁfé?realag‘éqﬁ' box
havi ng a o75H8&a filter medigjip ajcplindrical shapa bariag angittoissagetio thrceatmbldilodr at t he
upper angoltaes pRiAA5aiintaRAGBmBOsleQVh EMhEH hi¢ dltakd h&l@ﬁxécﬂ:}dlo&%vﬁh&igf plate
ep

of the b hav. n it supp oles in twp opposite Si ates of it.
7. An ai %‘%ﬁ‘aﬁ%‘iyﬁa‘i’g@iﬁiﬁsr %’rﬁlhg‘i QHBHP@?WPWWEJIF?OWM}%W PASHEES andfaj | ¢ er s
posi t i onedpnontipared ith whithahe hibpitalge meddelyafodiihRE A Hoh a8l BBEHea i N a

cylindrig Shaps nayl I r passage in the central hollow portion, an
air int akgﬁpr%nbgr flggg%&ggggﬁa%% ends of one side of the hollow cylindrical

filters, and atc&p tirpugifisne tdesicotcampriemgsa hollow cylindrical filter made by
forming a filter media in a cylindrical shape having an air passage in the central hollow
portion, an air intake member having an air intake hole fixed on one end of the hollow
cylindrical filter so that the air intake hole communicates with the air passage, a cap
fixed on the other end of the hollow cylindrical filter, and a supporting rod with which
the intake member and the cap are coupled at both ends of the supporting rod in the air
passage.

5. An airpurifying device comprising multiple hollow cylindrical filters
positioned in parallel and each being made by forming a filter media in a cylindrical
shape having an air passage in the central hollow portion, and a pair of air intake
members fixed on both ends of the hollow cylindrical filters,

wherein each of the air intake members is constructed as a box having a
passage for air inside it and having holes to be inserted in the upper and lower ends of
each hollow cylindrical filter in one side plate of the box and having an air-supply hole
in one of the other side plates of it.

6. An air-purifying device comprising multiple hollow cylindrical filters
positioned in parallel and each being made by forming a filter media in a cylindrical

shape having an air passage in the central hollow portion, and a pair of air intake
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of ‘them wherein each of the air intake nenbers is constructed as a box

. having a passage for air inside it and having holes to be attached at
either the upper or lower end of each hollow cylindrical filter in one
side plate of the box and having an air supply hole in one of the other
side plates of it. 8. An air-purifying device conprising nultiple hollow
cylindrical filters positioned in parallel and each being made by form ng
a filter media in a cylindrical shape having an air passage in the central
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wherein each of the air intake members is constructed as a box baving a
passage for air inside it and having holes to be attached at either the upper or lower end
of each hollow cylindrical filter in one side plate of the box and having an air supply hole
in each of the two opposite side plates of it.

9. An airpurifying device comprising a hollow cylindrical filter made by
forming a filter media in a cylindrical shape having an air passage in the central hollow
portion, a pair of air intake members fixed on both ends of the hollow cylindrical filter,
and a box-shaped hollow casing having a space for air to exit the air passage that houses
said hollow cylindrical filter and said air intake members,

wherein each of the air intake members has an air supply tube that extends
from it, that communicates with the air passage of the hollow cylindrical filter, and that
is inserted into and fixed in a through-hole made in any plate of the casing except the
front plate of it, and wherein the casing has a slit in its front plate for air to exit along
the central longitudinal line of the plate, and wherein guide plates are furnished on
both sides of the slit.

10. An air-purifying device comprising a hollow cylindrical filter made by

forming a filter media in a eylindrical shape having an air passage in the central hollow
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that comunicates with the air passage of the hollow cylindrical filter,
.and that is inserted and fixed into the through-hole made in any plate of
the casing, except the front plate of it, the casing has a slit inits
front plate for air to exit along the central [longitudinal line of the
plate, and wherein guide plates are furnished on both sides of the slit.
11. An air-purifying device conprising a hollow cylindrical filter made by
formng a filter nmedia in a cylindrical shape having an air passage in the
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12. An airpurifying device comprising a hollow cylindrical filter made by
forming a filter media in a cylindrical shape having an air passage in the central hollow
portion, an air-intake member fixed on one end of the hollow cylindrical filter, a cap
fixed on the other end of the hollow cylindrical filters, and a box-shaped hollow casing
having a space for air to exit from the air passage that houses said hollow cylindrical
filter, said air intake member, and said cap,
wherein each of the air intake members has an air supply tube that extends
from it, that communicates with the air passage of the hollow cylindrical filter, and that
is inserted and fixed in the through-hole made in any lateral plate of the casing,
wherein the casing has two slits, one in its front plate and another in its back plate, for
air to exit along the central longitudinal line of each plate and its back plate, and
wherein guide plates are furnished on both sides of each of the slits.
13. An air-purifying device comprising a hollow cylindrical filter made by
forming a filter media in a cylindrical shape that has an air passage in the central

hollow portion, a pair of air intake members fixed on both ends of the hollow cylindrical
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houses said hollow cylindrical filter and said air intake nenbers, wherein
.each of the air intake nenbers has an air supply tube that extends from
it, that conmunicates with the air passage of the hollow cylindrical

filter, and that 1is inserted and fixed in the through-hole nmade in either
back plate or in one lateral plate of the casing, wherein the casing has
two slits, one inits front plate and the other in the other |ateral plate
of it, for air to exit along the central Iongitudinal line of each plate,

and wher de tes ane furni shed on each of the slits.
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positioned in parallel and each being made by forming a filter media in a cylindrical
shape having an air passage in the central hollow portion, a pair of air-intake members
fixed on both ends of the hollow cylindrical filters, and a box-shaped hollow casing
having a space for air to exit the air passage that houses said hollow cylindrical filters
and said air intake members,

wherein each of the air intake members is big enough to bind the multiple
hollow cylindrical filters and has an air-supply tube that extends from it, that
communicates with the air passages of the hollow cylindrical filters, and that is inserted
and fixed in the through-hole made in any lateral plate of the casing, and wherein the
casing has two slits, one in its front plate and the other in its back plate, for air to exit
along the central longitudinal line of each plate, and wherein guide plates are furnished
on both sides of each of the slits.

16. An air-purifying device comprising multiple hollow cylindrical filters
positioned in parallel, each being made by forming a filter media in a cylindrical shape

having an air passage in the central hollow portion, an air intake member fixed on ends
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positioned in parallel, each being made by formng a filter media in a
.cylindrical shape having an air passage in the central hollow portion, an
air intake menber fixed on ends -20 of one side of the hollow cylindrical
filters, a cap fixed on the other ends of them and a box-shaped hol|ow
casing having a space for air to exit fromthe air passage that houses
said hollow cylindrical filters, said air intake menber, and said cap,
wherein each of the air-intake nenbers is big enough to bind the multiple
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protrudmg portion, for air to exit along the central longitudinal line of each plate, and
wherein guide plates are furnished on both sides of each of the slits.

18. An air-purifying device comprising multiple hollow cylindrical filters
positioned in parallel, each being made by forming a filter media in a cylindrical shape
having an air passage in the central holow portion, an air intake member fixed on ends
of one side of the hollow cylindrical filters, a cap fixed on the other ends of them, and a
box with a protruding portion shaped as a hollow casing having a space for air to exit
the air passage that houses said hollow cylindrical filters, said air intake member, and
said cap,

wherein each of the air intake members is big enough to bind the multiple
hollow cylindrical filters and has an air supply tube that extends from it, that
communicates with the air passages of the hollow cylindrical filters, and that is inserted
and fixed in the through-hole made in either back plate or one lateral plate of the casing,
the casing has two slits, one in its front plate and another in its lateral plate of the

protruding portion, for air to exit along the central longitudinal line of each plate, and
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wherein each of the air intake nenbers is big enough to bind the multiple
~hollow cylindrical filters and has an air supply tube that extends fromit,
that conmunicates with the air passages of the hollow cylindrical filters,
and that is inserted and fixed in the through-hole made in either back
plate or one lateral plate of the casing, the casing has two slits, one in
its front plate and another in its lateral plate of the protruding
portion, for air to exit along the central |ongitudinal |ine of each plate,
and -21 WogLHEin I [ ed on. b |de of each of the
slits. 19. An %“?%Ep%%egﬁ?éngﬁ g%i;dcgenubaccor OfeacPSPQ’r‘?f he of claims 5, 6, 9,
13, 15, and 17,19 {mefawifying device 4coardios toremberesofaléme BUADELE, ab, daatly, ends of
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C to any one o ah
16, and pfgsygv\ﬁ IPT’féa%’i‘fﬁ' L‘E ber and the cap are coupled at both ends
of a supporti 2§. Anc&m purifpingaievicpasmafitg € adyene@lclws Gy kI Nnbcal 16l I ter.

and 18, wherein the intake member and the cap are coupled at both ends of a
supporting rod in the air passage of the hollow cylindrical filter.
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