1 DUST SEPARATOR This invention relates to a dust separator,
nore particularly to a dust separator including a plurality of cones
sidewi sely interconnected to one another and 5 forned with
tangenti al | y- ext endi ng tangent channel -form ng not ches.

Referring to Fig. 1, U S Patent No. 6,840,972 discloses a
~conventional dust separator including primary and secondary cycl one
dust collectors 1, 2, a suction 10 conduit 4 connected to the
secondarycycl one dust collector 2, and a fan 3 connected to the
suction conduit 4. Since the secgg@airysﬁ%?gﬂufog\ust coll ector 2 works
in single cyclone, the dust separating efticiency thereof is

relatively |ow 15Akthaughdtusin sepasator sowd hynat t spheareyek-ones re
have been devel oped for increasing dust separating efficiency,

addi tional pipangicsleefyi tedat dusonaeptrihercyelcanes ngvai ehurality
i ncreases the manufacturing costs. Therefore, an object of
the present iafeapnen issdewiz@ lpr ovitder erdustt s@papabor ehat-hean and
overcone _the aforesaid drawbacks associated with the prior art.
According to thF&efnvent VRl t her BANgSpEodilded <& taustingepar attem aaidt
conprises: a shell ha in%.a c Iin%rical tank body and an air inlet
channel, the aif' 'R e¥05 éﬁﬁe%oﬁg €Sxtending in a tangenti al
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chamber discloses a conventional dust separator including primary
and secondary cyclone dust collectors 1, 2, a suction

10 conduit 4 connectedtothe secondarycyclone dust collector
2, and a fan 3 connected to the suction conduilt 4. Since
the secondary cyclone dust collector 2 works in single
cyclone, the dust separating efficiency thereof 1is
relatively low.

15 Although dust separators with multiple cyclones have
been developed for increasing dust separatingefficiency,
additional piping is required to connect the cyclonés,
which increases the manufacturing costs.

Therefore, an object of the present invention is to

20 provide a dust separator that can overcome the aforesaid
drawbacks associated with the prior art.

According to this invention, there is provided a dust
separator that comprises: a shell having a cylindrical
tank body and an air inlet channel, the air inlet channel

25 extending in a tangential direction relative to the tank
body; a partitioner mounted in the shell and cooperating

with the shell to define a first cyclone chamber



2 therebetween, the first cyclone chanber being in fluid

comuni cation with the air ‘inlet channel, the partitioner having an
upper cup part and a lower part that is disposed bel ow the upper cup
part, the upper cup part defining a 5 top opening and a cup inner
space and being fornmed with at | east oneécup-mall t hr ough- hol e t hat
is in fluid communication with the first“cyclone chanber and the cup
i nner space, the lower part defining a dust collecting space that is
isolated fromthe first cyclone chanber and 10 the cup inner space;
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space. Each o e cones has an upper end portion tha orme

15wi th a tangeaticfanebpkor shpgp 1ot Ghdhavi fige £ W APPASEL LS g3 sposed
si des. Theupper endporti onhasa circunferential | y-éxtendi ngsegnmentanda
tangenti al | y-lext ending segoEntuexient) nthd angent iald yodromdhigring a
circunferentially-extending segnent. The 20

ci rcunf efent i abbyerpxt endi agd segrmentitesr arpar settieadmd Hatrndef ivies
an end face. The end face of the end section is disposed at one of
the sides of ®helfasfermneharRelafldr Migew@icholqhghat is in fluid

i - i egnent. has i nner face that confines the
L?Eg?ng}a{Lg gé&%ﬂgiggtfo% wfth é%ei¥1rst cyclone chamber and the cup

inner space, the lower part defining a dust collecting
space that is isolated from the first cyclone chamber and
10 the cup inner space; and a multi-cone unit supported on
the upper cup part to cover the top opening of the upper
cup part and including a plurality of cones that extend
through the cup inner space into the dust collecting space.

Each of the cones has an upper end portion that is formed

15 with a-tangent channel-forming notch having two opposite
sides. The upper end portion has a
circumferentially-extending - segment and a

tangentially-extending segment extending tangentially
from the circumferentially-extending segment. The
20 circumferentially-extending segment has an end section
that defines an end face. The end face of the end section
is disposed at one of the sides of the tangent
channel-forming notch. The tangentially-extending
segment has an inner face that confines the other of the
25 sides of the tangent channel-forming notch. The
tangentially-extending segment of each of the cones

sidewisely joins the end section of the



25 sides of the tangent channel -form ng notch. The
tangenti al | y- extendi ng segnent of each of the cones sidew sely joins
the end section of the 3 circunferentially-extending segnent of an
adj acent one of the cones. Each of the cones defines a | ower opening
in fluid communi cation with the dust collecting space, and a second
cycl one chamber in fluid communication wwth 5 the | ower opening and

t he tangent channel-form ng notch. An air flow introduced into the
first cyclone chanber via the air inlet channel is caused to flow in
a helical pattern to thereby result in a first separation of air from
dust carried B&rFH@fﬁF?DFFéﬁﬁYTﬁ§t§P@HQQMEQQﬂQQH6€é&qWﬁﬂﬁQQﬁ¥?uPﬂe
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15 wi || becomenappa/iind Bythenfokhawbeg detailed desard ptdon,of, the
preferred enbodi nents with reference to the acconpanyi ng draw ngs, of
whi ch: 5 th&i Ppwdr icpemn fiagment ae yr sedeimatd e irad 14 §o Secid enalch .
view of a conventional dust separator illustrated in U S. 20 Patent
No. 6, 840, 972An air fRjog. i2trsdanedxphodetheérspectiiveoncemafbeheria
first preferred enbodi ment of a dust separator according to the
present inventidmmir inlet channglyiszguseghtadderied fp%f%ﬁ@étﬁaﬁé@m%w

f the first 25 preferred enbodi nent;
of the go @here y resu t%11a %1rst separation of air from dust

carried by the air flow. The air flow introduced from the

10 first cyclone chamber into the second cyclone chamber via
the tangent channel-forming notches of the cones is caused
toflowinahelical patterntoresult ina secondseparation
of air from dust carried by the air flow.

Other features and advantages of the present invention

15 will become apparent in the followingdetaileddescription
of the preferred embodiments with reference to the
accompanying drawings, of which:

Fig. 1 is a fragmentary schematic partly sectional
view of a conventional dust separator illustrated in U.S.

20 Patent No. 6,840,972;

Fig. 2 is an exploded perspective view of the first
preferred embodiment of a dust separator according to the
present invention;

Fig. 3 is an assembled perspective view of the first

25 preferred embodiment;
Fig. 4 is a sectional view of the first preferred

embodiment;



Fig. 4 is a sectional view of the first preferred enbodi nent; 4
Fig. 5is atop viewof a nulti-cone unit of the first preferred
enbodi nent ; Fig. 6 is a perspective view of the nulti-cone unit
of the first preferred enbodinent; 5Fig. 7 is a sectional view
illustrating an operating state of the f#rst preferred embodi ment, in
whi ch vortexes of an air flow are created in a first cycl one chanber
and second cycl one chanbers of the first preferred enbodi nent ; Fig.
8 is atop viewillustrating a flow pattern of 10 the air flow
passi ng through afééntt &lS 3patie Vamy Panyeht! thagmiet -HrorhitAgt hetShest
of cones of the nulti-cone unit of the first preferred enbodi nent;
Fig. 9is a sgﬁgggffédv?@%oﬁﬂmﬁﬂ ‘second preferred enbodi nent of the
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of the first preferred embodiment;

5 Fig. 7 is a sectional view illustrating an operating
state of the first preferred embodiment, in which vortexes
of an air flow are created in a first cyclone chamber and
second cyclone chambers of the first preferred embodiment;

Fig. 8 is a top view illustrating a flow pattern of

10 the air flow passing through a central space and tanéent
channel-forming notches of cones of the multi-cone unit
of the first preferred embodiment;

Fig. 9 is a schematic view of the second preferred
embodiment of the dust separator according to the present

15 invention, in which the second preferred embodiment 1is
operated in a suctioning mode; J

Fig. 10 is a schematic view of the second preferred
embodiment operated in a blowing Aode;

Fig. 11 is a schematic view of the first preferred

20 embodiment of a dust separating system according to the
present invention;

Fig. 12 is{é schematic view of the second preferred
embodiment of the dust separating system according to the
present invention;

25 FiAg. 13 is a schematic diagram of the third preferred

embodiment of the dust separating system according to the

present invention;



operated in a suctioning node; Fig. 10 is a schematic view of
the second preferred enbodi ment operated in a bl ow ng node;

Fig. 11 is a schematic view of the first preferred 20enbodi nent of a
dust separating systemaccording to the present invention; Fi g.
12 is a schematic view of the second preferred enbodi ment of the dust
separating system according to the present invention; 25Fig. 13 is a
schematic diagramof the third preferred enbodi nent of the dust
separating system according to the present invention; 5 Fig. 14

is a schematic di aggamof ot hesdidge e efiefd-e8, erpodinent - 9f, the dust
separating system di sposed at an operating condition;
embodiment of the dust separating system disposed at an
operating condition;

Fig. 15 is a schematic diagram of the third preferred

5 empbodiment of the dust separating system disposed at
another operating condition;

Fig. 16 is a schematic view of the fourth preferred
embodiment of the dust separating system according to the
present invention; and

10 Fig. 17 is a schematic view of the fifth preferred
embodiment of the dust separating system according to the
present invention.

Before the present invention is described in greater
detail with reference to the accompanying preferred

15 embodiments, it should be noted herein that like elements
are denoted by the same reference numerals throughout the
disclosure.

Figs.21x>8illustratethefirstpreferrédembodiment
of adust separator 100 according to the present invention.

20 The dust separator 100 includes a shell 2, a partitioner
3, and a multi-cone unit 4.

The shell 2 has a cylindrical tank body 21 and a tgp
cover 22 disposed on a top open end of the tank body 21.
A sealing ring 23 is disposed between and is in sealing

25 contact with the top cover 22 and the top open end of the
tank body 21. The tank body 21 has a surroundiﬁg wall 212

and a Dbottom dust-discharging tube 213 extending



Fig. 15 is a schematic diagramof the third preferred 5 enbodi nent
of the dust separating system di sposed at anot her operating

condi ti on; Fig. 16 is a schematic view of the fourth preferred
enbodi ment of the dust separating systemaccording to the present
invention; and 10Fig. 17 is a schematic ¢iew of the fifth preferred
enbodi mrent of the dust separating systemaccording to the present

i nventi on. Before the present invention is described in greater
detail with reference to the acconpanying preferred 15 enbodi nents,

it should be aetedahanei aréhat tuirke 1elLmds 1ane denat gdrbyohher same
reference nuneral s throughout the disclosure. Figs. 2 to 8
illustrate theufirpshdpngfealé&d BEhbddtiarentr refural idustvaddparat nas 190 op
according to the present invention. 20The dust separator 100 incl udes
a shell 2, a paftpeiher BFratand &omrad vésheauhbpr ghoTheeshell3 2 THes

a cylindrical tank body 21 and a top - ‘
y shellZfug%herhasaninf%ttube205extendingtangentially

5 from the top end portion of the surrounding wall 212 and
defining an air inlet channel 2051 that extends in a
tangential direction relative to the tank body 21, and
a source-connecting tube 204 extending upwardly from the
top cover 22.

10 The partitioner 3 is mounted in the shell 2, and
cooperateswiththeshell2todefineafirstcyclone chamber
61 therebetween. The first cyclone chamber 61 is in fluid
communicationwiththeairinlet channel 2051 andthebottom
dust-discharging tube 213 so that when an air flow is

15 introduced through the air inlet channel 2051 into the
first cyclone chamber 61, the air flow is caused to flow
in a helical or vortex pattern within the first cyclone
chamber 61, thereby resulting in separation of air from
dust carried by the air flow. The partitioner 3 has an

20 upper cup part 30, a cylindrical lower part 32 disposed
below and extending downwardly from the uppef cup part
30, a connector 35, and a dust-discharging check valve
36. The upper cup part 30 defines a top opening 305 and
a cup inner space 514, and is formed with a plurality of

25 cup-wall through-holes 315 in fluid communication with

the first cyclone chamber 61 and the cup inner space 314.

The cylindrical lower part 32 defines a dust collecting



cover 22 disposed on a top open end of the tank body 21. A sealing
ring 23 is disposed between and is in sealing 25 contact with the
top cover 22 and the top open end of the tank body 21. The tank body
21 has a surrounding wall 212 and a bottom dust-di scharging tube 213
extending 6 downwardly froma funnel -shaped | ower end portion of the
surroundi ng wall 212. The surrounding wall 212 has a top end portion
that is fornmed with a top shoul der 2123. The shell 2 further has an
inlet tube 205 extending tangentially 5 fromthe top end portion of

the surroundigng:yeldi 212 and defdingnans kL @%@hﬁ@%&h &05h thy

extends in a tangential direction relative to the tank body 21, and a

sour ce- connecthagotipiben204 axd ending, wwantly 4 Bddie 4 eQven222.
10The partitioner 3 is nounted in the shell 2, and

cooper at esw t hithdshelHd2 sich adefiimecize ¢k vaf veydd dDaeotlpdrtiero 6he bottom
t her ebet ween. The first cyclone chanber 61 is in fluid communication
with the air ?p¢eteehahtrelcR08E drath@asot Bemtdustuadi $lsarcginmg e
213 so that mgﬁn an air flowis 15 introduced through the air inlet
channel 2051 7nt o?fHe 1fi rEtSRYGOn@PeRanBEF GE IR i FOf FbR Pettom

caused to flow in a.helical _or,_vort tern within the first

cygl one,chanb%\{%é%_lsl%%é}?% A e%&lj??izﬁé 'Pﬁ%s?eggﬁg?%%f%?ph?? R dut
ied by th b o i:td qner, : rt
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downwardly from¢hecyppeheCupapiclr 30, EhEOMectRE 38st@Rds@harging
dust -di schargi ng check valve 36. The upper cup part 30 defines a top

openi ng 305 arideak cup livened 6 space 3dst-amdsdisafot med arddx avpl ueallidy
of 10 prevents fluid flow from passing therethrough in a
direction from the first cyclone chamber 61 toward the
dust collecting space 316. The upper cup part 30 has a
bottomwall 301 andaperipheralwall 302 extendingupwardly
from the bottom wall 301 and formed with a top flange 303
15 that is supported on the top shoulder 2123. The bottom
wall 301 has an outer portion 3011 that is connected
btransversely to the peripheral wall 302, and an inner
portion 3012 that extends from the outer portion 3011 into
the cup inner space 314, that tapers upwardly,qand that
20 is formed with a plurality of holes 3013. The peripheral
wall 302 of the upper cup part 30 has a cylindrical portion
3021 extending upwardly from the bottom wall 301, and a
frustoconical portion 3022 extending upwardly and
enlarging in diameter from the cylindrical portion 3021.
25 The multi-cone unit 4 is supported on the upper cup

part 30 to cover the top opening 305 of the upper cup part

30, and includes a plurality of cones 40, a connecting



25 -cup-wall through-holes 315 in fluid conmunication with the first
cycl one chanber 61 and the cup inner space 314. The cylindrical |ower
part 32 defines a dust collecting 7 space 316 isolated fromthe
first cyclone chanber 61 and the cup inner space 314, and has a
bottom open end 322. The dust-di schargi n§ check valve 36 is coupled
to the bottom open end 322 of the lower part 32 through the connector
5 35, and is disposed above and adj acent to the bottom

dust - di schargi ng tube 213. The dust collecting space 316 in the | ower
part 32 is infikopd ddnmuandatinompwéh ttheef ré2. cfakonsochaniber Hk

t hrough the dust-di schargi ng check val ve 36. The dust-di schargi ng
check val ve 38auipnpgpégsatsifispeeed lcow fFomm pesi 3l ¥ herettucougittian a
direction fromthe first cyclone chanber 61 toward t he dust

col | ecting spE@@Q?ﬁ?oﬁﬁﬁgﬁﬁﬁﬁ%t%@ﬁﬁﬁﬂﬁa§8nﬁ§§l§Hﬁﬁ?6ﬁwaqr3§¥PQ%Ma
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connected transversel erip era 2, "and an inner
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i nner space 314, that tapers upwar dl y, and that 20 is formed with a

plurality of hbkesolB3@langkhelpest pher abriahkrd02vellt3t2 yppetie aitfper
part 30 has a cylindrical portion 3021 extending upwardly fromthe

bottom wal | 30%p mpadta3fruSheconnealctponct ifdm3B22 lextrendiheg ampwer dl oy
and enlarging in dianeter fromthe cylindrical portion 3021. 25 The
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flange 41 through the cup inner space 314 and a respective
one of the holes 3013 in the inner portion 3012 of the
bottom wall 301 of the upper cup part 30 and into the dust
collecting space 316. The central space 43 confined by

15 the cones 40 is in fluid communication with the cup inner
space 314.

The upper end portion 45 of each of the cones 40 is

formed with a tangent channel-forming notch 46 having two

opposite sides 461, 462, and has a
20 circumferentially-extending segment 45a and a
tangentially-extending segment 45b extending

tangentially from the circumferentially-extending
segment 45a. The circumferentially-extending segment 45a
has an end section 451 that defines an end face 4511. The
25 end face 4511 of the end section 451 of each
circumferentially-extending segment 45a is disposed at

one of the sides 461 of a corresponding tangent



fl ange 41, and an upper cover 42. The cones 40 are equi angul arly

di sposed and are sidewi sely interconnected to one another so as to
define a central space 43 thereanong. The connecting flange 41
extends radially and outwardly 5 froman upper end portion 45 of the
cones 40, is fornmed with a plurality of gngaging holes 414, and is
seated on the top flange 303 of the peripheral wall 302 of the upper
cup part 30. The connecting flange 41 and the cones 40 are forned
into a single piece using nol dable plastic. 10 Each of the cones 40

ext ends do““m@ﬁgkﬂeii?H}ﬁﬁﬁgC9ﬂﬂﬁﬁgi@% f“ﬂggﬁgéégEQE?gQHXLgiféﬂﬁing

i nner space 314 and a respective one of t in the 1nner

portion 3012 9fghbe:botboprwakkn30dnaf sbhe upper iGUR Pall30 8N4 Hnt o
t he dust collecting space 316. The central space 43 confined by 15

the cones 40 fscés fdwhdd comnerd aticen 46iltihotthehe upn d et spaces B4k
The upper end portion 45 of each of the cones 40 is fornmed with a

t angent channehef oriiognhereht46lhavergenwongppesigtnensi déSa461,0462
and has a 20circunferential | y-ext endi ngsegnent 45aanda

tangenti al | y-eX¥epgPagdsegnente 45h s enditngonangent tael gtieomf Hde
circunferentiall -ex% nding segment 45a.  The ,
circunferenti%}?%§e§ nﬁ%nghge WERESHSRIRRS AATERE tsEERTGR AFP FHAY

defines an eng E@ﬁggﬁ5%%e Igﬁg%§t§QQl S%%ﬁ?é%éé&{gggge%@dééggﬁ.%%gﬁg%

of each circunferen 1al'ly-ex ing-s i sSpos

the sides 461;0f g coskespond Nt ANgent - &, channel ;1§ g, notch 46.

The tangential |l y-extendi ng segment 45b° of each cone 40 has an inner
face 452 thattfaeesctowane idie 1end&acendhidsefmthe ond seatidgn 45k

of the circunferentially-extendi ng segnent 45a of a

10 one of the cones 40. Each of the cones 40 defines an upper
opening 401, a lower opening 402 in fluid communication

with the dust collecting space 316, and a second cyclone
chamber 403 in fluid communication with the upper and lower
openings 401, 402 and the tangent channel-forming notch

15 46. The tangent channel-forming notch 46 in each of the
cones 40 extends in a tangential direction relative to

the corresponding cone 40 so that when an air flow is
introduced through each tangent channel—fofming notch 46

into the corresponding second cyclone chamber 403, the

20 alr flow is caused to flow in a helical or vortex pattern
within each second cyclone chamber 403, thereby resulting

in separation of air from dust carried by the air flow.
Inthisembodiment,thetangentchannel—formingnotch
46ineachof thecones 40 joinsthecentral space 43 confined

25 by the cones 40. The tangentially-extending segment 45b

of the upper end portion 45 of each of the cones 40 further

has an end face 453 that sidewisely joins and cooperates



5 correspondi ng cone 40 and that confines the other of the sides 462
of the correspondi ng tangent channel-form ng notch 46. The ,
tangenti al | y- extendi ng segnent 45b of each of the cones 40 sidew seiy
joins the end section 451 of the circunferentially-extendi ng segnent
45a of an adjacent 10 one of the cones . Each of the cones 40
defines an upper opening 401, a |ower opening 402 in fluid

communi cation with the dust collecting space 316, and a second

cycl one chamber 403 in fluid comunication with the upper and | ower

openi ngs 401, ,402 and the t%@ﬁ”&5?"1‘3896'&“@0%{}1&‘9388{?86 13,46, The

t angent channel -form ng not 6 In each of the cones 40 extends 1n a

tangential di reetipRcrehatizye e xithe Goly esRending woner 40, sQithatnt
when an air flowis introduced through each tangent channel -form ng

not ch 46 i nt oohheoothesponds ngo stes ansh £1¢d ofiee chagrhef 403,s 1dwes 201
air flowis caused to flowin a helical or vortex pattern within each
second cycl onefchasbernak0s, dhserrebly- regulntd mptiah dépanathemmbeniand
fromdust carried by the air flow, In this enbodi nent, the
tangent ehannBPTEéPRi Ag RSt ERE46GIRCEAth BTe the dohezcuds| &P ns t he

tral 43 fi . 25 by th es 40.. The
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each of the cones, 40, Tut ber. has.ap. enh face. Ap3. that gldewisely: o

j oi ns and cooperat e W he end face 0

451 of the cizgyunderent i-ahly- ext endidg SeOMRRE 14585 of ;i g, adj acanfc ane
of the cones 40 to confine the one of the Sides 461 of the tangent
channel - f or m agdnog cih 4&41n dhecupper: endnSpaet ippe45e08 dde ash acent
one of the cones 40. The nmulti-cone unit 4 further includes an
upper cdVer 42fdikposedesns f hendones Wp¢ o cover 4he Tpperompe i augs:
401 of the cones 40. A sealing pad 49 is disposed between and is in
seal i ng cont aét W fRTRE Uppere BAY TPAitiYoRs &4maging studs 422 fitted

respectively into the engaging holes 414 of the connecting
flange 41, and a plurality of air holes 421 in fluid
communication with the source-connecting tube 204 and in

15 fluid communication with the second cyclone chambers 403
in the cones 40, respectively.

The inlet tube 205 is adapted to be connected to a
pipeline (not shown). The source-connecting tube 204 is
adapted to be connected to an air pressure source (not

20 shown), such as a fan blower, which can be operated in
a suctioning mode or a blowing mode. In operation, when
the fan blower is operated in the suctioning mode, an air
flow carrying dust is drawn into the first cyclone chamber
61 through the pipeline to undergo a first separation of

25 dust from air, then flows through the central space 43
and the tangent channel-forming notches 46 into the second

cyclone chambers 403 of the cones 40 to undergo a second



10 of the cones 40 and the upper cover 42. The upper cover 42 is
formed wwth a plurality of engaging studs 422 fitted respectively
into the engagi ng holes 414 of the connecting flange 41, and a
plurality of air holes 421 in fluid conmunication with the

sour ce-connecting tube 204 and in 15 flyid communication with the
second cycl one chanbers 403 in the cones 40, respectively. The
inlet tube 205 is adapted to be connected to a pipeline (not shown).
The source-connecting tube 204 is adapted to be connected to an air

pressure SOUV§§%£PQ£189 8P0§2ggr§ggﬂl asra tan Qli%}éﬁrlgp%io% Cc%r}ﬁ%g%h

operated in a suctioning no owi hg node: eration,

the fan bl owernis operatadd nsbhe sectipni nggmdecanaiioflow the
carrying dust is drawn into the first cyclone chanber 61 through the

pi peline to usderge-aohhestisgpandkl Qmofindy dusd ftnoa@idxe! hen
flows through the central space 43 and the tangent channel -form ng
not ches 46 into t hegsecondacycl bhe idHardierast408hef tdeomdnes of@® tred.
undergo a second 1 1 separation of dust fromair, and finally fl ows
t hrough Phe afPPRdiBENA2PTofthiehdlusipererdverod2lafdachRerding to the

source-connecting tube 204 into the atnosphere. Figs. 9. and 10
TPl ustrate tHBTSREBha WRatdPedt 5 SREBAMMET St T hemAnSi MEBh AT diiGH S

100 di ' i h f d
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enbodi ment ditfers e previous e

separator 10010 &he second, o ef eraed emogifente furdhen d ngludes;an

inlet check valve 110 and an outl et check val ve 120. 10 The inl et
check val ve 148 islepuphedktwathe 1ind eind ube 205 &0 drhatk fauiwk filzaw

i's prevented from passing therethrough in a direction fromthe first

cycl onel8hanb8he6int emardetheveltsi déOofist keushield t2. tTke ioutdtettube
check valve 120 is coupled to the bottom dust-di schargi ng tube

2 so that fluid flow 1is prevented from passing

therethrough in a\direction fromthe first cyclone chamber

61 toward the outside of the shell 2. The outlet check

valve 120 is coupled to the bottom dust-discharging tube

15 213 so that fluid flow 1is prevented from passing

therethrough in a direction from the outside of the shell

2 toward the first cyclone chamber 61. As such, when the

fan blower (not shown_) connected to the source-connecting

tube 204 isoperatedinasuctioningmode, adust~containing

20 air flow can only be introduced from the oﬁtside of the

dust separator 100 through the inlet check valve 110 into

the dust separator 100 and then flows through the

source-connecting tube 204 into the atmosphere (see Fig.

9), thereby separating dust from air in the air flow, and

25 when the fanblower is operatedinablowingmode, a cleaning

air flow can only be introduced from the outside of the

dust separator 100 through the source-connecting tube 204



15 213 so that fluid flowis prevented from passing therethrough in a
direction fromthe outside of the shell 2 toward the first cycl one
chanber 61. As such, when the fan bl ower (not shown) connected to the
sour ce-connecting tube 204 is operated in a suctioning node , a
dust-containing 20 air flow can only beliontroduced fromthe outside
of the dust separator 100 through the inlet check valve 110 into the
dust separator 100 and then flows through the source-connecting tube
204 into the atnosphere (see Fig. 9), thereby separating dust from
air in the aiinfbovheattds25subenatbe flan bBheweheins ropersatted duya the
bl owi ng node , a cleaning air flow can only be introduced fromthe
out si de of theéudustiisebpargton 100sthrdughl the souiee-cloankctd Inge tiiie
204 12 into the dust separator 100 and then flows through the

dust - di schar gi ROt ube T e he( DR | BT chidbk Vil o el richaé he

at nosphere (see Fig. . 10), there [ enpvi t he dust collected in the
dust col | ecti ﬁ@sgﬁ%ijel%gl%e‘% §é’etgf¥3g?u%ﬁ)qor1%eCtllf?%.Spffq PLGst7%% é5%-he
first pr ferrgg enbodi ment of a dust separating systemaccording to
the preséent invéention. The dust separating systemincludes a pair of

the abovementioneg;dust jseparators 100, api-Rel Lne £209 10 cennacted |

to the dust separators 100, and an air pressure source 230 connecte
to the pipelipe 20Qufsar SaisdiHninNg @:yrsttafnoracczfoﬂzlim@ Ngo akhel M@ dhe
dust separators 100 through the pipeline 200. In this enbodi nent, the
pi peline 200 incéodésna The stustlsepanecinng yearduihc24@es a pair of
i nterconnecting the source-connecting tube 204 of the shell 2 of one
‘of the dust sEparabevemepdianadt Hesicnseratalber205 06 theisedline? 2650

t he oth? one of the dust separators 100, and a second connecting
condui t 920 i NPRREORRECT Ag'St ABSAI FeprEdstFe 100, and an air pressure

source 230 connected to the pipeline 200 for suctioning
air fromor blowingair into the dust separators 100 through
the pipeline 200.
In this embodiment, the pipeline 200 includes a first,
15 connecting conduit 240 interconnecting the
source-connecting tube 204 of the shell 2 of one of the
dust separators 100 and the inlet tube 205 of the shell
2 of the other one of the dust separators 100, and a second
connecting conduit 220 interconnecting the air pressure
20 sourceZBOenmithesource—connectingtube204(jftheshell
2 of the other one of the dust separators 100.

Fig. 12 illustrates the second preferred embodiment
of the dust separating system according to the present
invention. The dust separating system includes a péir of

25 the abovementioned dust separators 100, a pipeline 200
connected to the dust separators 100, a flow control unit

250 connected to the pipeline 200, and an air pressure



20source 230 and the source-connecting tube 204 of the shell 2 of the
ot her one of the dust separators 100. Fig. 12 illustrates the
second preferred enbodi nent of the dust separating system accordi ng
to the present invention. The dust separating systemincludes a pair
of 25 the abovenentioned dust separators 3100, a pipeline 200
connected to the dust separators 100, a flow control unit 250
connected to the pipeline 200, and an air pressure 13 source 230
connected to the pipeline 200 for suctioning air fromor blowing air

into the dustssepata 96 ScJD0LhsQuah Hihe gﬂpfé:vlll'r{@ ﬁgp-fo-gh%élf%th‘gfvz\}ing

control unit 250 may include control valves (not shown) an

sensors (not shewrbrbor bhatiages conAested d0st ke ipaldmne1 20 Hrib i h
conventional manner for controlling and directing fluid flowin the

pi pel i ne 200.the pipaliheés2@irbdtherentqw tdven i elumiec 200D infzct udes wale
first connecting conduit 221 interconnecting the 10
sour ce- connectPRPrebbea pogs ofnehesksbier ] NdfLlore seimadies dustt shown)

separators 100 and the flow control unit 250, a second connecting
condui t 222 i hE&F O & @RS 19 TSoiPEePeBRnédri Aglttibe 208 ven timgal
shell 2 of the_other_one of the.dust _separators 10Q.and the fl.ow
control uni t 18702807 S AnGoRt LM oATBLEr AG oL Bop T lou 1R ene

i nt erconnecti I control unit 250 and the air pressure source
230. The flomﬁgoﬁggg% 8?@f 250 is operative to control and direct

fluid flow bet weennte: aidnYLSEUE $OUIEE-280nant eashiobebhe Austc
separators 100.
connecting chduit 221 interconnecting the

10 source-connecting tube 204 of the shell 2 of one of the
dust separators 100 and the flow control unit 250, a second
connecting conduit 222 interconnecting the
source-connecting tube 204 of the shell 2 of the other
one of the dust separators 100 and the flow control unit

15 250, and a third connecting conduit 220 interconnecting
the flow control unit 250 and the air pressure source 230.
Theflowcontrolunit250isoperativetocontrolanddirect
fluid flow between the air pressure source 230 and each
of the dust separators 100.

20 Fig. 13 illustrates the third preferred embodiment
of the dust separating system according to the present
invention. The dust separating system includes dust
separators 100, a pipeline 200 connected to the dust
separators 100, a flow control unit 250 connected to the

25 pipeline 200, acleaning liquiddeliveryunit 280 connected
tothepipeline 200 and adaptedtodeliver acleaning liquid

into a selected one of the dust separators 100 for cleaning



20Fig. 13 illustrates the third preferred enbodi ment of the dust
separating system according to the present invention. The dust
separating systemincludes dust separators 100, a pipeline 200
~connected to the dust separators 100, a flow control unit 250
connected to the 25 pipeline 200, a clé&dning liquid delivery unit
280 connected to the pipeline 200 and adapted to deliver a cleaning
liquid into a sel ected one of the dust separators 100 for cleaning
14 the sel ected one of the dust separators 100, a waste-collecting
unit 270 conn%%?edS?%eFﬁédplﬁéﬁln@ 206 ﬁordééﬁleéﬁﬁﬁgaWé§Fb ¥ t e

| ected of he d arators 0 dur n t.he cl eani
ggesgt?on?n:nﬁ 3 aFP EFBQSHP%£S%% %p%%%c ﬂn%%t%ﬁ?tl 3@&9“8 200

pi pel ine 200 tor suetioning Lt Lromar lowng Aldy (o the dust, .o

separators 10 roug e plpe I'ne Fnthis & nent earr
pressure sourgep239thssal f@nilanernThe elheany gelrbqg'o@l dehhver s
unit 280 may |nclude a water storage tank (not shown) for storing
the cl eadi ng prgukdreanduacwabsn pid:l”fﬁle(c[tﬂéd shewnhecphpected oot e r
wat er storage tank and the pipeline 200 in a conventional manner so
as to deliverstheicheagiaig Frquicd b bovhegselreched tOredoft tskepadustor s
separators 100 for cleaning purposes. 15Fig. 14 illustrates an
operating stat@0othitieddise separarng’dysireiiers eheodhinpdtpreteraiad
~enbodi nent, in which one of the dust separators 100 is under a

wor ki ng condi PFBRSFHF TRdFCRoti s fgr® gﬂ‘iﬂr%w?ﬁe Prasrl e diid

separators 10 |ntam n_an idl ondltlon As 20 |II strated
in Fig. 15, eijs‘V o%%lof9§% dﬁ§?l§§ﬁgré%ors 900 i % A ho V1 of

o S99 Wil Lo iplnis At con te cescpbe g cnane

separators 100nbtosmihie) i dbencondittoOnci® wdree woskd Rgy € ondist i-om and
pipeline 200 in a conventional manner so as to deliver
the cleaning liquid to the selected one of the dust
separators 100 for cleaning purposes.

15 Fig. 14 illustrates an operating state of the dust
separating system of the third preferred embodiment, in
which one of the dust separators 100 is under a working
condition for dust collecting, while the other of the dust
separators 100 ‘is maintained in an idle condition. As

20 illustratedjleig.15,whenthecnmsofthedustseparatbrs
100 is almost full of collected dust, the flow control
unit 250 can be operated to change the current operating
state by switching the other one of the dust separators
100 from the idle condition to the working condition and

25 switchingtheoneof thedust separators100 fromtheworking

condition to a cleaning condition, where the cleaning

liquiddeliveryunit 280 delivers the cleaning liquid into



25 switching the one of the dust separators 1 00 fromthe working
condition to a cleaning condition, where the cleaning liquid delivery
unit 280 delivers the cleaning liquid into '-5 the one of the dust
separators 100 for cleaning the one of the dust separators 100. The
cl eani ng operation generates a liquid waste that is directed to the
waste-col l ecting unit 270. 5Fig. 16 illustrates the fourth preferred
enbodi nent of the dust separating system according to the present

i nvention. The dust separating systemincludes a pipeline 200, an air

pressure sourgge23fe @ndid wauHf e dusdr sepad ator £:1100, thataren o
connected in series with one another 10t hrough the pipeline 200. In

this enbodi neat, tthe pupel i o200 nel udes, aThier sé1 €omMegt ioRe rCANAH t
240 i nterconnecting the source-connecting tube 204 of one of the dust
separators 100e(exgept for tiheiiehdwestteconéheft t he ddstesepar ator she
100) and the inlet tube 205 of a 15 downstream one of the dust
separators 1002ShAdcalseebnddconfécti/fg conduit 220 interconnecting
the air pressure 0urc$8230 and the source-connecting tube 20 4 of

the endnBst one of ‘PhelBust!Separ&Eor's*L00 IR g PLEF G711 S sy Tae-
Tl T8 Smbodloe 2pil (e dut, sebmating sysiem o

according to the prese nvention preferr

gief fers from theefouphh z@{@&%&%@@@i@@ﬁ&ﬁ tﬂﬂElh'&%sdﬁ?igeline
parating systemincludes ten of the dust separators 100 ich are
equal |y dividedojnta &iikshrardsecHuhHOUPSo, TAeddEste of the dust
separators 100 that areconnectedinserieswithone another
10 throughthepipeline200.Inthisembodiment,thepipeline
200 includes a first connecting conduit 240
interconnecting the source-connecting tube 204 of one of
the dust separators 100 (except for the endmost one of
the dust separators 100) and the inlet tube 205 of a
15 downstream one of the dust separators 100, and a second
connecting conduit 220 interconnecting the air pressure
source 230 and the source-connecting tube 204 of the endmost
one of the dust separators 100.
Fig. 17 illustrates the fifth preferred embodiment
20 of the dust separating system according to the present
invention. The fifth preferred embodiment differs from
the fourthpreferredembodiment in that the dust separating
system includes ten of the dust separators 100 which are
equally divided into first and second groups. The dust
25 separators 100 of the first group are connected in series
with one another through the pipeline 200, while the dust

separators 100 of the second group are also connected in



25 separators 100 of the first group are connected in series with one
anot her through the pipeline 200, while the dust separators 100 of
the second group are also connected in 16 series with one anot her

t hrough the pipeline 200. The first and second groups of the dust
separators 100 maybe connected to each ?%her in a parallel nmanner.
Wth the inclusion of the nmulti-cone unit 4 in the 5dust separator
100 of this invention, the aforesaid drawbacks associated with the
prior art can be alleviated. 17 Clains: 1. A dust separator

conpri st ng. serié‘am‘%‘h‘ ?ag‘é'p%%ﬁ%r%’ ' 'ré‘grh%gq'en%%‘?él?%% ANOTRD Al

inlet channel; "sard air annel ~ extendi n-a
and secondgroups of thedust separators 100maybe connected
to each other in a parallel manner.
With the inclusion of the multi-cone unit 4 in the

5 dust separator 100 of this invention, the aforesaid

drawbacks associated with the prior art canbe alleviated.



S5tangential direction relative to said tank body; a partitioner
mounted in said shell and cooperating with said shell to define a
first cyclone chanber therebetween, said first cycl one chanber being
in fluid communication with said air inlet channel, said 10
partitioner having an upper cup part ang7a | ower part that is

di sposed bel ow said upper cup part, said upper cup part defining a
top opening and a cup i nner space and being forned with at | east one
cup-wal | through-hole that is in fluid comunication with said first
cycl one 15 ch€f2g£sand said cup inner space, said | ower part defining
a dust collectfing Space that is isolated fromsaid first cyclone

chamber and sai dacypsinaep-$Race. -ARgh.a JMld.i-cone unit supported on
sai d upper cup part 20 to cover said top opening of said upper cup

part and including aapbueal ityy Oigcores itrhati exit end it Bbagggnéaar@l LU
i nner space into said dust collecting space, each of said cones
havi ng an upper endepochaonel hatais dor nedl st tdhanit@hgeniending in a
channel -form ng notch having two 25opposite sides, said upper end
portion Ravi ng atengenhtetedtirakltycaxtredditigsedgrentaimia-ai8 body;
~tangentially fromsaid circunferentially-extendi ng segnent, said

ci rcunferential | y- exeéifdi g STt UR&F NG anlerd sldcdneraparating

; . . ; . . d
g?fgggso?n end f%f@h %%E %Hﬂﬂﬁ?cgooEe%§h% %Pdff§§%'89c9%hggc9k§ %g?

therebetween, said first cyclone chamber being in fluid
communication with said air inlet channel, said
10 partitioner having an upper cup part and a lower part
that is disposed below said upper cup part, said upper
cup part defining a top opening and a cup inner space
andbeing formedwithat least one cup-wall through-hole
that is in fluid communication with said first cyclone
15 chamber and said cup inner space, said lower part
defining a dust collecting space that is isolated from
said first cyclone chamber and said cup inner space;

and |
amulti-cone unit supported on said upper cup part
20 to cover said top opening of said upper cup part and
includinga;ﬂx&alityofcénesthatextendthroughsaid
cup inner space into said dust collecting space, each
of said cones having an upper end portion that is formed
with a tangent channel-forming notch having two
25 opposite sides, said upper end portion having a
circumferentially-extending segment and a

tangentially-extending segment extending



5 said sides of said tangent channel -form ng notch, said
tangenti al | y- ext endi ng segnent having an inner face that confines the
ot her of said sides of said tangent channel-form ng notch, said
tangenti al | y- ext endi ng segnent of each of said cones sidew sely
joining said 10 end section of said cié%ynferentialIy-extending
segnent of an adjacent one of said cones,” each of said cones defining
a lower opening in fluid comrunication with said dust collecting
space, and a second cycl one chamber in

fluid i ti it hsai i ng,15and idtan t ,
Chamer T orm oy RoLER T dL e L e e e e e i S

first | h i a j [ ; 1 to flow.n
aI LZI i ggf 821? t gr% @é?%ér e%%i('?e?lhrt&{&{n@ar%\?lsr%]ﬂs}ép%ﬁg(fgﬁ?%ﬁg%f Sa@igrm?mrtom

dust carried by hheiahraR0fheweandon thawheLeinethenaldqfdow saig
introduced fromsaid first cyclone chanber into said second cycl one

chanber via sai dehangené shannel <hor geng inet bhes qofiisgbde@0AESORS of

caused to flowin a helical pattern to result in a second

25separ abi on of abtdfyiohs dostszad rtieedidnt thenakel —ffloowinZ. nFhehdustid

separator of claim1, wherein said upper end portions of said cones

are sidew sely i hEBPEBhndét&dexIgncsd neheé st e ast rgs aro idefd el are

central space the&g? n sai d tangent c annel-ggrnin not ches in
0

sai d upper end pb qﬁgg%?n§§i T €5 Gins8afySeerfral spcdangent

channel-forming notch, said tangentially-extending
segment of each of said cones sidewisely joining said
10 end section of said circumferentially-extending
segment of an adjacent one of said cones, each of said
cones defining a lower opening in fluid communication
with said dust collecting space, and a second cyclone
chamber in fluid communication with said lower opening

15 and said tangent channel-forming notch;
wherein an air flow introduced into said first
cyClone chamber via said air inlet channel is caused
to flow in a helical pattern to thereby result in a
first separation of air from dust carried by the air

20 flow; and

wherein the air flow introduced from said first
cyclone chamber into said second cyclone chamber via
said tangent channel-forming notches of said cones is
causedﬁxDflowjj1ahelicalpattern1u>resultjjlasecond
25 separation of air from dust carried by the air flow.
2. The dust separator of claim 1, wherein said upper end

portions of said cones are sidewisely interconnected



3. The dust separator of claim1, wherein said 5
tangenti al | y- extendi ng segnent of each of said cones further has an
end face that sidew sely joins and that cooperates wth said end face
of said end section of said circunferentially-extending segnent of an
adj acent one of said cones to confine saigd one of said 10 sides of
sai d tangent channel-form ng notch in said upper end portion of said
adj acent one of said cones. 4. The dust separator of claiml, wherein
said nulti-cone unit further includes a connecting flange extending
radi al ly and outwapdkyrfo0mmsab 8 suRPes £ 8nd aRetd NSs 3 56¢ t5aird 26RRRS,
sai d connecting flange and said cones being fornmed into a single

pi ece. 5. The dusdidgepargtor cbfnokai-ffoiminkenet aheach et igaithcores
further defines an upper opening, said nulti-cone unit further

i ncl udi ng an uppe?ricoves thasaid dpspesédi20 sen dsaichtconesna-cover
sai d upper openings of said cones, said upper cover being formed with
a plurality of-ai Fihol @4SthatCBREAFATT | Gd EéAWINI dat | HRSKELR sa&iadd
second cgclone chanberé%iﬁ sai d, cones, resgec iv I¥. 6. The dust
separatof of clarmdS wher ey ncs5FaupPerelp” SOga FChRE £ St ComeS
wal | and a peri t [ r.d ' t I

, said bottgn1mgfffﬁ%%¥ﬁghaﬁ%b§$gfﬂgﬁgﬁﬁgﬁ:%%g%&?ggéitﬂ%ggédgg§W%at
transversely to s&bflerates with said end face of said end section of

H

said circumferentially-extending segment of an
adjacent one of said cones to confine said one of said
10 sides of said tangent channel-forming notch in said
upper end portion of said adjacent one of said cones.

4. The dust separator of claim 1, wherein said multi-cone
unit further includes a connecting flange extending
radially and outwardly from said upper end portions

15 of said cones, said connecting flange énd sald cones
. being formed into a single piece.

5. The dust separator of claim 1, wherein each of said
conesfurtherdefinesanupperopening,saidnmlti»cone
unit further including an upper cover that is disposed

20 on said cones to cover saidupper openings of said cones,
said upper cover being formed with a plurality of air
holes that are in fluid communication with said second
cyclone chambers in said cones, respectively.

6. The dust separator of claim 1, wherein said upper cup

25 part has a bottom wall and a peripheral wall extending
upwardlyfromsaidbottmnWall,saidbottomwallhaving

an outer portion that is connected transversely to said



20 peripheral wall, and an inner portion that extends from said outer
portion into said cup inner space and that tapers upwardly, said
cones extending through said inner portion of said bottomwail. 57.
The dust separator of claim®6, wherein said peripheral wall of said
upper cup part has a cylindrical portioz(ﬁxtending upwardly fromsaid
bottomwal |, and a frustoconical portion extendi ng upwardly and
enlarged in dianmeter fromsaid cylindrical portion. 108. The dust
separator of claim6, wherein said tank body has a surroundi ng wal |

and a_ bot tom dust di Scharging, L ubg exi edioa, frem sald suLrounding

wal | and in flui nrcation with sai cyclone chanper, said

| ower part of saigd;pastidioner: having 2 hatd 2uL0PA rl?egeg’aﬁﬁit%at

partitioner further having a dust-di scharging chec eva e that is

coupl ed to said beptem apearend,ofs=siai dedoverepaehdand thabud said
di sposed above and adj acent to said bottom dust-di scharging tube,

sai d dust col |l ecinngrspaceibn sdi daliowdotpamt weeiing in fluid 20
comuni cation with said first cyclone chanber through said
dust - di s€har gi ng- lehégie tvakperagorThe dusim Separareinofatf giemigheral
further conprisigglﬂq%inlei check val ve and an outl et check val ve,

a

said shell furth § g lh UPRISEt CUB0BAEXt BATI hg taigEntGal 18P T tipn

from said surroundi ng . wall and defini said.air,_inlet channel aid
inl et check vaIv%XE%g%éngodl‘%%F %yséﬂgm}anfgt - sF ¢ ’Iu?aafﬁbw

is prevented froﬁkﬁ@%ékggicalportionextendingupwardbyandenlarged
in diameter from said cylindrical porfion.

10 8. The dust separator of claim 6, wherein said tank body
has a surrounding wall and a bottom dust-discharging
tube extending from said surrounding wall and in fluid
communication with said first cyclone chamber, said
lower part of said partitioner having a bottom open

15 end, saidpartitioner furtherhavingadust-discharging
check valve that is coupled to said bottom open end
of saidlowerpartandthatisdisposedaboveandadjacent
to said bottom dust-discharging tube, said dust
collecting space in said lower part being in fluid

20 communication with said first cyclone chamber through
said dust-discharging check valve.

9. The dust separator of claim 8, further comprising an
inlet check valve and an outlet check valve, said shell
further having an inlet tube extending tangentially

25 from said surrounding wall and defining said air inlet
channel, said inlet check valve being coupled to said

inlet tube so that fluid flow is prevented from passing



21 therethrough in a direction fromsaid first cyclone chanber to the
out side of said shell, said outlet check val ve being coupled to said
bott om dust-di scharging tube so that fluid flowis prevented from
passing therethrough in a direction fromthe outside of said shell to
said first cycl one chanber. 21

therethrough in a direction from said first cyclone
chamber to the outside of said shell, said outlet check
valve being coupled to said bottom dust-discharging
tube so that fluid flow 1is prevented from passing
5 therethrough in a direction from the outside of said

shell to said first cyclone chamber.



