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(54) Title: SELF-CLEANING FILTER FOR PNEUMATIC CIRCUITS

(57) Abstract
A self-cleaning filter for

¢ circuits includes a filtering baffle (1)

mounted on a drum (2) rotated steadily, the flow (A) of the air to be filtered

being from ocutside to inside the baffle (1), as well as a suction mouth (5)
longitudinally positioned in the vertical mid-plane at the Jowest point
baffle (1) and externally adjacent thereto, and a blowing nozzle (6) intemally
adjacent to the baffle (1) at a position exactly opposite the mouth (5), both the
mouth (5) and the nozzle (6) extending along the whole length of the filtering
baffic (1). The nozzle (6) has a plurality of aligned bores suitable t0 emit a
narrow jet of counter-current air, with adjustable incidence, and the mouth (5)
is shaped as a trapezoidal hopper with a small adjustable blowing nozzle (C) at
one end.

of the

2~

'_-—_ —J- ---—-J-

—(1IXRNAZIWEN]
i lé”' BTETY e i

.......b.._ —
F\JO\

-
|
|
I
[
.._'._
I
|
O |
|
:
!




varizous origin. Reference will be made hereafter to filters enployed in

10 particular in the textile industries plants, being clear that the
follkowng is valid also for other simlar applications.

‘I't is known that conventional self-cleaning filters essentially consist of
-a drum housed iy ognsdse and covered with a continuous filteri ngcabédoass
This drumis provided with a relative notion with respect to a suction 15
nouth | ocated on the air inlet side and/or with respect to a bl owi ng nozzl e
| ocated on the opposite side. The relative notibn is usually achieved by
rotating the drum around nmouths which are fixed or longitudinally shifting
at nost. Cbviously, it is EANING E - SHUMARIC BIRCUTS”
rotatel /shift t he MOU ; 0 ' [Te_ sucti on
nmouth on the air inlet side is to suck up dust, wastes, etc. which
deposit on said side of The greserdrinventionf félates to filters bised:ire pnetunatic circuits,

Bt fre 1S oo, e o SeKRsGiy e hbRhad Spainy, put, ot
the contrary, in%& heexalasivelynfopfiltedngats pl eated baffle (which increases
25 the filtering surfacg ig kiowhahataribus kindastrial iphentd olided Eitte dfrall awWed
pleats are not adequalgloysiphe@atls bRt/ fof UGBt nds VG traBfndifiE) BRd they
include devices for filtering the air poiluted by particies or substances of -
various origin. Reference will be made hereafter to filters employed in
10 particular in the textile industries plants, being clear that the following is
valid also for other similar applications.
It is known that conventional self-cleaning filters essentially consist of
a drum housed in a case and covered with a continuous filtering baffle.
This drum is provided with a relative motion with respect to a suction
15  mouth located on the air inlet side and/or with respect to a blowing nozzle
located on the opposite side. The relative motion is usually achieved by
rotating the drum around mouths which are fixed or longitudinally shifting
at most. Obviously, it is also possible to keep the drum still and rotate/shift
the mouths.
20 The function of the suction mouth on the air inlet side is to suck up
dust, wastes, etc. which deposit on said side of the filtering baffie.
However, the effectiveness of said mouth is good only in case the fiitering
baffle is flat, so that the mouth can be positioned close to the baffle. On
the contrary, in the most common case of pleated baffle (which increases
25 the filtering surface with the same bulkiness) the bottom areas of the
pleats are not adequately cleaned, thus reducing the advantage coming
from the pleating.
in this case, in order to improve the baffie cleaning there is adopted a
blowing nozzle, possibly rotating, which is usually located inside the drum.
30 This nozzle intermittently emits a strong jet of compressed air which
causes the dust to fall on the bottom of the filter case thanks to the
counter-pressure. Such a cleaning system is based on the instantaneous
shaking and on the temporary inversion of direction of the air flow through
the baffle, however it has a jimited effectiveness too.
35 In fact, first of all it can not be applied in a continuous way since it
momentarily blocks the incoming air flow. Moreover, its action is not




fronithe pleating. | in this case, in order to inprove the

baffle cleaning there is adopted a —blowi ng nozzle,. pqsH|QISHEET HAS BEEN

rotating, which is usually located inside the drum 30 THi s noRE IACED

intermttently emts a strong jet of conpressed air which causes
the dust to fa'\bogﬁzsﬁﬁk? bottomof the filter case thanks to thﬁcrmsmooqs
counter-pressure. Such a cleaning systemis based on the instantaneous
shaking and on the tenporary inversion of direction of the air flow through
the baffle, however it has a limted effectiveness too. 35 In fact,
first of all it can not be applied in a continuous way since it

moment ari | blocksthel air fl . Moreover, its action i s not
-9. y P nLutggenera{, v\%ereby {t?s not partlculariy effective at the bottom

cf the baffle pleats where the suction mouth does not arrive.

Therefore the object of the present invention is to provide a self-
cleaning filter suitable to overcome the drawbacks of prior art filters.

5 This object is achieved by means of a filter having the characteristics
cited in claim 1.

The main advantage of the filter according to the present invention is
its capacity of complete self-regeneration even in the remotest areas at
the bottom of the filtering baffle pleats.

10 This and other advantages and characteristics of the seif-cleaning
filter according to the present invention will be clear to those skilled in the
art from the following detailed description of an embodiment thereof, with
reference to the annexed drawings wherein:

Eig.1 is a schematic front view of a filter according to the invention;

15 Eig.2 is a schematic partially sectional side view of the fiiter of fig.1;
and

Fig.3 is an enlargement of portion R of fig.2.

Referring to figs.1 and 2, there is seen that a self-cleaning filter
according to the present invention includes a filtering baffie 1 mounted on

20 adrum 2 which is rotated steadily by a motor-reducer 3 through a friction
pulley which acts on the inner surface of drum 2. The outer surface of
friction 2 also has a rib which engages with corresponding guide rollers 4.

A suction mouth 5 is longitudinally positioned in the vertical mid-
plane outside the filtering baffle 1, at the lowest point of the baffle and

25 adjacent thereto. A blowing nozzle 6 is located at an exactly opposite
position inside the filtering baffle 1. As better seen in the enlarged view of
fig.3, both the suction mouth § and the blowing nozzle 6 extend along the
whaie length of the filtering baffle 1. In particular, nozzle 6 has a “flute”
structure, i.e. a plurality of bores aligned along the whole length of baffle

30 1, suitabie to emit a narrow jet of air. On the other hand, mouth 5 is
shaped as a trapezoidal hopper with the suction duct at its lowest end. A
small adjustable biowing nozzle C is located at the opposite end of mouth
5.

The air flow to be filtered passes through baffle 1 from outside to

35 inside, as indicated by arrow A in fig.2. The mouth 5 isolates a small
portion of the filtering baffle 1 and sucks up therefrom the material
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| ocal i zed but general, whereby it is not particularly effective at the

bott om of the baffle pleats where the suction nmouth d W%—EEN
A nore effective type of filter is disclosed in US-A-4.253. B55,

i ncluding a suction nouth and a bl owi ng nozzl e | ocated adj a"ent._tﬁfpt'-ﬁEEDS

baffle at nmut ughlby4pPosi te positions and extending al ong the poirGedodaaot h
thereof. This arrangenent allows a better cleaning of the baffle but still

S : not conpletely satisfactory for particularly difficult types of
filtration, e.g. : the filtration of cotte84ibers by neans of a
pl eat ed baffle. Therefore the object of the present invention is

o8 B or o )L or dbaposisd®Bh o' i tlch” ity BHEISRE oL, Popedr sha
filter having the chemavedrby the suction flowi Beln iorder! tai improve the effectivereiss of
L S5 ot conpia o Spesaly i Gadd o sinp s iR, o sl
the bottom of the f|e&He ﬁdn{ﬂﬁe‘&é&‘aﬂ’é’iﬁ $lin B Sriented J6 ek befpe Jhp gpmotl of
advant ages and cBar atheanateriabs of t he sel f-cl eaning filter according
to the present inventionmdldonfiflefe 8geridtalibl? S He 'fikfink"bbf@ 1 is achieved
through the timed action of the inner blowing nozzie & with a flow D of
counter-current compressed air. The air blade which comes from nozzie 6
removes the dust from the bottom of the pleats and conveys it to mouth 5.
10  Furthermore, nozzle 6 preferably has an adjustable incidence in order to
generate vibrations on baffie 1 which facilitate the dust removal.

Thanks to the localized nature of the jet, and since also nozzle 6 is
placed adjacent to the filtering baffle 1 and at the suction mouth 5, said
counter-current jet does not interfere with the normal flow A of the

16 incoming air. Therefore, it is possible to regenerate deeply the filtering
baffle 1 even when it is of the pleated type, without disturbing the normal
operation of the filter.

It is clear that the above-described and illustrated embodiment of the
self-cleaning filter according to the invention is just an example

20 susceptible of various modifications. In particular, the exact shape of
mouth 5 and nozzle 6 can be freely adapted according to specific needs,
as long as their mutual position and with respect to the filtering baffle 1, as
well as their length equal to the baffle iength, are maintained.
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art fromthe follow ng detail ed description of an enbodi nent thereof. w.ih

reference to the annexed_draw ngs. wherein:._20 . Fig. 1{8418 SHERERAS BEEN
front view of a filter according to the |nvent|on; Fig. ?{EP[?AGED
schematic partially sectional side view of the filter of fig.l atreh
Fig.3 is an enhayspgpet of portion R of fig. 2. Refels@mg‘,&ﬁ‘s
figs.1l and 2, there Is seen that a self-cleaning filter 25 according to

the present invention includes a filtering baffle 1 nounted_on a drum

2 which is rotated steadily by a notor-reducer.$-through a friction

pul I ey which acts on the inner surface of drum 2. The outer ﬂmm:"ﬂf
friction 2 also has a rib which engages with w gspondl ng Jm””"’
A suction nouth 5 is longitudinally p05|t|on9 MSt he vertical ©

pl ane outside the filtering baffle 1, at the | owest point of the baffle and

' n her . A blowyn I

-SSJS?S ?o; |t pgi Sfaot he E?%t e@id@;ﬁ%ﬁ’?%’hg fihéﬁ%%e%ﬁnsagie&n&f?ﬁ& Mcﬂlﬁ?g?@e\??gw

of fig.3, bothPgRe AN R grugh )c Woﬁ&?ﬁﬁ'%cﬁsﬂ”@ RS2t suction

al ong the \ghol mouthn (B)hiocatetirautsidetthe ibaffid ¢f)f ard &.blowingamdzzia.(6)rlocated

gf)éﬁlget ﬁehi‘ﬁof‘e" f Lﬁ;?ﬁ"’}? the ﬁ{aﬁgﬁs 'S fhe hir fo b8 filerddibbinYg ffim Bifside @ hSidEthe
baffle (1), characterized in that said suction mouth (5) is longitudinally
positioned in the vertical mid-plane at the lowest point of the baffle (1) and
adjacent thereto and also the blowing nozzle (6) is adjacent to the baffle

10 (1) at a position exactly opposite the mouth (5), both the mouth (5) and the
nozzle (6) extending along the whole length of the filtering baffle (1).

2. A self-cleaning filter according to claim 1, characterized in that
the nozzie (6) has a plurality of aligned bores aiong the whole length of
the baffle (1), the incidence of the nozzle (€) being adjustable.

15 3. A self-cleaning filter according to claim 1 or 2, characterized in
that the mouth (5) is shaped as a trapezoidal hopper, with a suction duct
at the lowest end and a small adjustable blowing nozzle (C) located at the
opposite end.

Sheet Has Been Re laced
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1, suitable to emt a narrow jet of air. On the other hand, mouth 5 is

-3 - shaped as a trapezoidal hopper wi.th the suction duet—at—t+ts-

| owest—end. A smal | adj ustable bl owi ng nozzle Cis |located at the
opposite end of nouth 5. The air flowto be filtered passes
t hr ough baffl‘ﬁ %sé‘hg;n outside to 5 I nsi de, as indicated bycanreswoesi n
fig.2. The no 9 I'sol ates a snal | portion of the filtering baffle 1
and sucks up therefromthe nateri al deposited on the outer surface,
which is gathered in the hopper and rdfdved by the suction flow B. In

order to inprove the effectiveness of
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sai d- cl eani ng, especially in case of danp'énd/or adhesi ve dusts, the small
10 nozzle Cintermttently acts with an oriented jet which helps t he STy

renoval of . the material. The conpl ete regeneration af + t’hgz
filtering baffle 1 is achieved _ through 4 he tined action of the inmer *
bl ow ng nozzle 6 with a flow D of count%®r -current conpressed air. The

air blade which comes fromnozzle 6 15 renoves the dust fromthe bottom of
the pleats and cqw@nzed butt gemeral, hwisereby it is hot padiwlérly gffectivel &t theliatidnons

on baffle 1 which l.d 8 N0z has an

adj ust abl e inci deq{é@& ﬁL bﬁa&%ﬁqhggésyﬁ gyctbqr{ &%&Y@pbes no%aﬁfv% erent angl es
with respect to the SArmace eﬂfecth&g Hppé | of filter is discloSedinins US-A-4253.855,
adi acent o the AAPLENG, e hucEnpl i Gril SRR Hogaleictiied BURESH: to the
count er - cur r et Jt&aﬁle@ému’m"y ApPpesits positionstand exdendingr aleng Ahewhale length
inconming air. TthéFéerThistaﬁrén@@r%éhpéﬁo\l'vgdBQﬁ&eélébﬁl 6PIng barfle Mt istn!igg

oper ation of 't he 1t cunplefaly ‘satiskagtany for gagiouidi iieult, Hips- oetlraliva e ha
i |lustrated enbochediltratidn bheotton fibersay méamrnfra;plbatécebamecor ding to the
'nvention is just an ﬂ&@ér@ the object of the present invention is to provide a self-
10  cleaning filter suitable to overcome the drawbacks of prior art filters.
This object is achieved by means of a filter having the characteristics
cited in claim 1. :
The main advantage of the filter according to the present invention is
_ its capacity of completé self-regeneration even in the remotest areas at
15  the bottom of the filtering baffle pleats.
| This and other advantages and characteristics of the self-cleaning
filter according to the present invention will be clear to those skilled in the
art from the following detailed description of an embodiment thereof, with
reference to the annexed drawings wherein:
20 Eig.1 is a schematic front view of a filter according to the invention;
Fig.2 is a schematic partially sectional side view of the filter of fig.1;

-

and

Fig.3 is an enlargement of portion R of fig.2.
_ Referring to figs.1 and 2, there is seen that a self-cleaning f lter
25  according to the present invention includes a filtering baffle 1 mounted on
a drum 2 which is rotated steadily by a motor-reducer 3 through a friction
pulley which acts on the inner surface of drum 2. The outer surface of

- friction 2 also has a rib which engages with corresponding guide rollers 4.

. A suction mouth 5 is longitudinally. positioned in the vertical mid-
30 plbane'outside the filtering baffle 1, at the lowest point of the baffle and
adjacent thereto. A blowing nozzle 6 is located at an exactly opposite
position inside the filtering baffle 1. As better seen in the enlarged view of
fig.3, both the suction mouth 5 and the blowing nozzle 6 extend along the
whole length of the filtering baffle 1. In particular, nozzle 6 has a “flute”
'35  structure, i.e. a plurality of bores aligned along the whole length of baffle
1, suitable to emit a narrow jet of air. On the other hand, mouth 5 is
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suscepti bl e of various nodifications. In particular, the exact shape of
mouth 5 and nozzle 6 can be freely adapted according to specific needs,.' . -
as l.-ong as:their nmutual position and with respect to the filtering baffLe >

1, as 30 well as their length equal to the baffle l-ength, are nai nt ai ned.»
- 4 - -3.CLAI M5 1. A
self-cleaning filter for pneumatic circuits including a filtering

P gf fle (1) mount eﬁaggdaasdautrap Zz)oda?th%tp%%rsv\tnﬁ'naﬂ'\e guctttohned{.tclztoa ? }ow(/)efstter}w% 6}3{ '

small adjustable blowing nozzle C is located at the opposite end of mouth

5. | '

The air flow to be filtered passes through baffle 1 from outside to

5 inside, as indicated by arrow A in fig.2. The mouth 5 isolates a small
portion of the filtering baffle 1 and sucks up therefrom the material
deposited on the outer surface, which is gathered in the hopper and
removed by the suction flow B. In order to improve the effectiveness of
said cleaning, especially in case of damp and/or adhesive dusts, the small

10  nozzle C intermittently acts with an oriented jet which helps the removal of
the material.

The complete regeneration of the filtering baffle 1. is achieved
through the timed action of the inner blowing nozzle 6 with a flow D of
counter-current compressed air. The air blade which comes from nozzle 6

15  removes the dust from the bottom of the pleats and conveys it to mouth 5.
In order to generate vibrations on baffle 1 which facilitate the dust
removal, nozzle 6 has an adjustable incidence, i.e. it emits a jet of air at
different angles with respect to the surface of the baffle.

Thanks to the localized nature of the jet, and since also nozzle 6 is

20 placed adjacent to the filtering baffle 1 and at the suction mouth §, said
counter-current jet does not interfere with the normal flow A of the
incoming air. Therefore, it is possible to regenerate deeply the filtering
baffle 1 even when it is of the pleated type, without dlsturbmg the normal
operation of the filter.

25 It is clear that the above-described and illustrated embodiment of the
self-cleaning filter according to the invention is just an example
susceptible of various modifications. In particular, the exact shape of

- mouth § and nozzle 6 can be freely adapted according to specific needs,
as long as their mutual position and with respect to the filtering baffle 1, as '

30  well as their length equal to the baffle length, are maintained.
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5 be filtered being fromoutside to inside said baffle (1), as well as a
suction mouth (5) and a bl owi ng nozzle (6) respectively |ocat ed
outsi de and i nside the baffle (1) at mutual |y opposite positions——

adj acent thereto and extending al ong the whol e Ien

(1), characterized in that said nozzle -45) emts a MM' Eﬁ IWHﬁ

angl e of incidence with respect to the surface 10 of t

adj ust abl e. : : 2. A self-cleaning filter according to claim1,
characterized in that the nouth (5) CbAME8ped as a trapezoi dal
hopper, with a suction duct at the | owest end and a smal | adJ ustabl e

bl owi ng nozzle (C). | ocated posite end.

self-cleaning filter bccoﬁcﬁeﬁfgd?ﬁn'@lgaﬁ'lfﬁrlf%&rp@um SEF‘é'ﬁﬁ ﬂlﬁ!luqhﬁg a ﬂte”ﬂﬂat
the bl owi ng nozzlwaffle)(1) Adumies o @HPLErﬁ'(Q? Yotated bicamg, tmrm (A) of the air to4.

A el e 0. e i dh 6 s BAEEH o sng et
mouth (5) and a blow:ng nozzle (6) respectively located outside and inside
the baffle (1) at mutually opposite positions adjacent thereto and extending
along the whole length of the baffle (1), characterized in that said nozzle

. (6) emits a jet of air whose angle of incidence with respect to the surface
10  of the baffle (1) is adjustable.

2. A self-cleaning filter according to claim 1, characterized in that
the mouth (5) is shaped as a trapezoidal hopper, with a suction duct at the
lowest end and a small adjustable blowing nozzie (C) located at the
opposite end.

15 3. A self-c!eanlng filter according to claim 1 or 2, characterized in
that the blowing nozzle (6) includes a plurality of aligned bores.
4. A self-cleaning filter according to any of the preceding claims,
characterized in that the filtering baffle (1) has a pleated surface.
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