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. FLUX CI RCULATOR BACKGROUND OF THE I NVENTION 1. Field of the
"I nvention The present invention relates to a flux circulator that
coll ects and reuses fl ux.

FLUX CIRCULATOR

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a flux cireulator that

collects and reuses flux,
2. Description of the Related Art

In submerged arc welding, a flux c¢irculator is
generally used. The flux circulator supplies flux in a
powdery or granular form to a welding position so as to
remove oxides and the like from base metal and filler metal
and protect an arc-weld portion from the external
environment. The flux circulator collects the used flux
that remains after welding for reuse.

For example, Fig. 6 illustrates a flux circulator 100
described in Japanese Patent No. 3260259, In the flux
circulator 100, first, flux F that has been used in
submerged arc welding is sucked in by a suction force
applied by a blower 200 through a suction pipe 111 from a
joint portion that has been welded. The flow velocity of
the flux F that has been sucked in is reduced when the flux
F hits an impact plgte 120 disposed in a first hopper 101,
and then the flux F falls by gravity and is stored in the
first hopper 101. The flux F ig supplied to a joint portion

that has not yet been.welded through a supply pipe 140 and




o T1-09-21501: 48PN, KPS EED DREWSNAPIER ¥uifi-h; 0789929757
‘2. Description of the Related Art In subnerged arc wel ding, a
“flux circulator is generally used. The flux circul ator supplies flux
in a powdery or granular formto a welding position so as to renove
oxides and the like frombase netal and filler netal and protect an
arc-weld portion fromthe external environment. The flux circul ator
collects the used flux that remains after welding for reuse. For
exanple, Fig. 6 illustrates a flux circulator 100 described in
Japanese Patents%%% 3260259. In the flux circulator 100, first, flux
F that has-hdam *d in submerged arc welding is sucked in by a

2'Toi 0t por o PRAE habBeah hal ted TG Fronyetact By ot Ford ¥
that has hgan sucked EBIPéwEﬁQQﬁbeﬂQ@P the flux F hits an inpact

plate 120 disposed in a first hopper 101, and then the flux F falls
by gravity andrhe ghlokeeha® R ddebtudeePper sibherdd® dddydidihg is

supplied to a joint portion that has not yet been wel ded through a

supply pi peftlstD mepgkd- Withi solgdskesdies called slag. The slag is
generated when the flux is melted and solidified. When the
used flux is sucked in through the suction pipe, the slag is
sucked in together with the flux. Since the slag appears in
various shapes, when the slag is sucked in, there is a risk
that the supply pipe will be clogged if the supply pipe is
used for a long time. Ewven when the slag generated after

welding is supplied to a weld portion in a subsequent

welding process, the slag cannot play a role as the flux.

SUMMARY OF THE LINVENTION
The present invention has been made in view of the
above-described problem, and an object of the present
invention is to provide a flux circulator capable of
removing slag mixed with flux when the used flux is recycled.
To achieve the above-described object, accoxrding to the
present invention, a flux circulator for use in submerged
arc one-side automatic welding equipment includes a first
hopper that contains flux; a second hopper that contains
dust, the second hopper being connected in parallel with the

first hopper such that the first hopper and the second
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. However, the flux circulator according to the related art has the

“follow ng problem The flux that has been used in subnerged arc
welding is often mxed with solid bodies called slag. The slag is
generated when the flux is nelted and solidified. Wien the used fl ux
is sucked in through the suction pipe, the slag is sucked in together
with the flux. Since the slag appears in various shapes, when the
slag is sucked in, there is a risk that the supply pipe will be

cl ogged if_the suppl i pe is,used for |l ong tine. Even when the

Sl a9 genel SRR T FERPUREFEF g SR AR (96T CHREFR BoFOMERR [GPeping;
subsequen Is S e nQt, ay a role as. the f.lu
Sy o TR ROCREPERR ordoipl b, BB rBEMoBrER g e it
view of the aheverdeseLi Reg: s obl KB+ 3pd obj f £S€
invention is to p?bg?ge éggPﬁi circﬁ?étopgggpgg?gﬁgg ?%%%%ﬁ%g spgénc
m xed W t o Isbexefeint hg sgeshd lpppd TonRereb@dto a bodComGit@ued ke
above-descri bed object, according to the present invention, a flux
circul at otHeofinse hoppebpetigednne @itadndd axHt enat f oryeldigier

equi pnment includes a first hopper that contains flux; a second hopper
t hat cont diedsgdevppliad seconuehbpeertioa throoghethedsuppansidee! an
with the first hopper such that the first hopper and the second -2-
hopper coPRRFUSst EVRFEER B drdan ttheogghondcbapder odredi ingluding

suction systen18rovided on the first hgﬁper and including a suction
pi pe havi i £EGUEFoRIBSrd HF RIfYEthi SHeuSERRRFExSYSEycReking ip

I ' ted bot t ti f._the first h , th
lux cont &ified P RUERCTRF (RN AT &G SUppei BB 855 TRITPbor ti on
th h t . L pe,. : j;d t
nopper and FRARa) Aot Bhe SNt R REB Bop e S Mo o1

sucki ng i B13ink1ihBr h 1 NGl t h biFond
outside; a f:ol f-L Iéer gliigp%%ﬁgtc?ﬁghé;%secoﬁaﬁ%ﬁggge{rﬁg%%eé?ﬁ‘%%%aﬁ}%m ng

the air ta@upassahhenpidr opE .Ml asRpt Uhi BHet BErdtShopFey idHact

pl ate disposed in the first hopper at a position where the inpact

pl ate facessaniont wetreftid gt grlamepEactheannpacleplaf ecHzei ng
connected to and hanging froma section around the ceiling of the
first hoppeetiandpipei evike dingrsedlader baingweonpectédrtofande i npact
plate. The air sucked in through the suction port is caused to pass

t hrough t R8NSiBgeTEAA 2 nEedtiqre angnd §h6xﬁéag%@9 % the Sharrtust

syste sp that the_used, flux_js col]Jected in the first hopper for
rguseh] %opper; and a gsieve disposed near a lower portion é¥)the

impact plate. The air sucked in through the suction port is
caused to pass through the sieve and the filter and is
exhausted by the exhaust system, so that the used flux is
collected in the first hopper for reuse.

With this structure, the air in the second hopper and

the first hopper is sucked by the blower, so that the air

passes through the filter and is exhausted to the outside
through the exhaust pipe. As the air is exhausted, the

outside air and the used flux flow into the first hopper
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 Wth this structure, the air in the second hopper and the first

“ hopper is sucked by the blower, so that the air passes through the
filter and is exhausted to the outside through the exhaust pipe. As
the air is exhausted, the outside air and the used flux flowinto the
first hopper -3- 11-01-21;01: 48PVAFEJA MagDREVGNAPI ER M - b;
0789929757# 6/ 38 through the suction pipe. Then, the air that has
flowed into the first hopper fromthe outside flows into the second

per | outsi de £ secor
he air i <CHRM GO PR PREe " TRCR: (AL RS ReRcr iprate |
educed, SoaTnan (REh deeesh SRl shalrry e FIRR LrbOSERR; atong

I's sieved ﬁabﬁégagﬂfaqgh_§getgg&m%?§%§%féhs'éﬁ?ﬁ1 | t hghenk! By spemains

in the sieve and the fTux fromw _ S been renoved falls
by gravitycemthirfed dld etecdirnikheapthisdd hoprate fhneRy .t henkl Bxukhat
has been collected is re-supplied to the welding position through the
supply pi peits the wpaditnglate disposed in the first hopper so that

the flow velocity thereof is reduced, and then the flux

falls by gravity into the sieve. The flux is sieved by the
sieve, so that the slag mixed with the flux remains in the
sieve and the flux from which the slag has been removed

falls by gravity and is collected in the first hopper. Then,
the flux that has been collected is re-supplied to the

. welding position_through the supply pipe in the welding

operation.

Thus, the slag mixed in the flux can be removed when
the used flux is recycled. Therefore, the supply pipe
through which the flux is supplied can be prevented from
being clogged with the slag. In addition, in the welding
opexration, the slag generated in the previous welding
operation can be prevented from being supplied to the weld
portion. Therefore, effects of the flux can be easily
exerted.

In the flux circulator of the present invention, an
adjustable air damper may be provided on an outer surface of
the first hopper or an ocuter surface of the second hopper.

With this structure, since the adjustable air damper is
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 operation. Thus, the slag m xed in the flux can be renoved when
the used flux is recycled. Therefore, the supply pipe through which

the flux is supplied can be prevented from being cl ogged with the
slag. In addition, in the welding operation, the slag generated in

t he previous wel di ng operati on can be prevented from being supplied
to the weld portion. Therefore, effects of the flux can be easily
exerted. In the flux circulator of the present invention, an
adj ust abl e_ai r, may be provided on ,an outer syrface of the
firot nopmientde P EhecRlotipR Eonee P lBloRg BospEL R IPEh M <
structure,,_ & he adjustable air danper is -4- provided, the
suction force applied to the flux can be adjusted. In the flux
circul ator of e e | t LES p | ocki.,ng

val ve capabl e %P Egléngf%% réﬁﬁﬂﬁéy}:clogsfégéng)r/é gﬂgr%ﬁ%@%% tahe
suction Wﬂ%&sﬁ“HUWQQPhéﬂetBE@éHﬁﬁgCWhPM§Q§@km@Edo§ §8§9%daﬁ%ﬂ@ﬁﬂﬂ95@
bl ocki ng val ve capable of being air-tightly closed may be provided’in
t he exhaustl cEiede mapchbadpdovbdédeie ittt Huddyshefipe incVWddd tid She
structure, since the suction pipe and the exhaust pipe are provided
with the rasydon sysaempsphdra Sdomki rEmesphese hhenkihe eperation is
st opped, the atnosphere bl ocking val ves can be closed so as to
prevent tfarablec ot BRANG g2 DT BIThELY radmsedt erynhet heotided iropper

and the second hopper through the suction system and t he exhaust
system exhaust pipe included in the exhaust system.

With this structure, since the suction pipe and the
exhaust pipe are provided with the respective atmosphere
blocking wvalves, when the operation is stopped, the
atmosphere blocking vdlves can be closed so as to prevent
the alr containing moisture from entering the first hopper
and the second hopper through the suction system and the
exhaust system.

In the flux cireculator of the present invention, a
third atmosphere blocking valve capable of being air-tightly
closed may be provided between the adjustable air damper and
the first hopper or between the adjustable air damper and
the second hopper.

With this structure, since the third atmosphere
blocking valve is provided, when the operation is stopped,
the third atmosphere blocking valve can be closed so as to
prevent the air containing moisture from entexring the first

hopper or the second hopper through the adjustable air

i

1/ 38




o T1=01-21501: 48PN WPSER HEE] DREWSNAPITER »ufin-); 0789929757
I'nthe flux circulator of the present invention, a third atnosphere
' bl ocki ng val ve capable of being air-tightly closed may be provided
bet ween the adjustable air danper and the first hopper or between the
adj ust abl e air danper and the second hopper. Wth this
structure, since the third atnosphere bl ocking valve is provided,
whehn the operation is stopped, the third atnosphere bl ocking val ve
can be closed so as to prevent the air containing noisture from
entering the first hopper or the second hopper through the adjustable
air -5- QWB%F Accordlng to the flux circulator of the present

I nvention, Jmay be_proyided on outer ace of the first

opper. Wi h CRHERRL I SReCEALE THECTIRTEr A% T pea88°6n
invention, a heater may be provided on an ocuter surface of
the £irst hopper.

With this structure, since the heater is provided on
the outer surface of the first hoppex, the first hopper can
be heated by the heater when the temperature of the ocutside
air is low. As a result, condensation on the inner wall
surface of the first hopper can be prevented. Thug, the
flux can be prevented from absorbing moisture, and welding
failures due to moisture absorbed in the f£lux can be

prevented,

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic diagram illustrating the
structure of a flux circulator according to the present
invention;

Fig. 2 is a schematic diagram illustrating the mannex
in which flux i§ sieved by a sieve included in the f£lux
circulator according to the present invention;

Fig. 3 is a schematic diagram illustrating the
structure of a flux circulator according to¢ another
embodiment of the present invention;

Fig. 4 is a table showing the relationship between the

state of an adjustable air damper and a suction force;
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.the outer surface of the first hopper, the first hopper can be heated
by the heater when the tenperature of the outside air is low As a
result, condensation on the inner wall surface of the first hopper
can be prevented. Thus, the flux can be prevented from absorbi ng
noi sture, and welding failures due to noisture absorbed in the flux
can be prevented. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. J. is a
schematic diagramillustrating the structure of a flux circulator
according to the present inventiaon; _. Fig..2 is a schematic
di agram il | ust é?rng 1H RMERGSE ﬂﬁ?@ﬁaFlg%l?%tERE%ﬁﬁiqﬂﬁ a sieve
I ncl uded | flux.cirgulator_a rding to the present, invention;
Flo 31 b P a SRS REen s ording, PRcRRPtast a f1un
circul at or L,g kO ggﬁg of e present invention;
Fig. 4 is%g%gggﬁ%hghg$ﬁﬁggt %?%%_atlons |%mbe %gen the state of an
adj ustabl e ai rpdgnperiangd ShruMeEiion &h9ECem iPlustrating the

structure of a flux circulator according to the related art.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Flux circulators according to embhodiments of the
present invention will now be described with reference to
the accompanying drawings. The sizes and positiomal
relationships between the components illustrated in the
drawings may be exaggerated to clarify the explanation. In
the following description, the same or similar components
are referred to by the same names and denoted by the same
reference numerals, and explanations thereof are thus

omitted.

Flux Circulator

A flux circulator according to the present invention is
ineluded in submerged arc one-side automatic welding
equipment that performs one-side automatic welding along a
welding line on a temporarily secured steel membexy that is
to be welded.

Referring to Fig. 1, a flux circulator 1 includes a

first hopper 10, a second hopper 20, and filters 30. The

#

8/ 38




C11=01-21501 0 48PM; BPRER AIEED DREWRNAPIER ¥ufifi-Ib; 0789929757
Fig. $is a schematic diagramillustrating the structure of a fl ux
circulator according to another enbodi nent of the present invention;

and Fig. 6 is a schematic diagramillustrating the structure of a
flux circulator according to the related art. DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS Flux circulators according to enbodi nents

of the present invention will now be described wth reference to the
acconpanyi ng drawi ngs. The sizes and positional rel ationships between

th ts [ |]ust din th i ngs nay be exaggerated to
e Ty R honber ohb T TR ianY SRy g BOLELeR, SRETh EhAE or

i m | f dt t.h d t b
the sane ROPAPAASonEHEFATE PRt th RIS BnSoPREPBRoRT o (s Tre "
omtted. Eaund fxB#éé{coﬁ? is prodddla Gikaubat 8&119‘8&9?%&1@& ® it
present invention I ncl uded Th SUBNEr ged ar ¢ one- si de aut onat 1 ¢

wel di ng equicpBBRL LHAbxRELSOITHOMA- Snde a2Uh BFBLT $2 Vel fidg ! P 2
welding line on a tenporarily sSecured steel nenber that 1s to be

wel ded.  exhaBetedr £Agmt €hdifilters 30l whreLEBULAE OéxHaudiE IdidSem E,
first hopper 10, a second hopper 20, and filters 30. The
50 that the used flux F can be collected in the first hopper
10 for reuse. An impact plate 12 and a sieve 13 are
disposed in the first hopper 10, and a supply pipe 14 is
connected to the bottom portion of the first hopper 10, A
dust discharge pipe 23 is connected to the bottom portion of

the second hopper 20.

The structure of each component will now be described.

First Hopper

The first hopper 10 contains the flux F. The flux F is
in a powdery or granular form, and is supplied to a welding
position so as to rsmove oxides and the like from base metal
and filler metal and protect an arc-weld portion from the
external environment in submerged arc welding. The flux F
contained in the first hopper 10 includes not only the used
flux F but also newly supplied flux F that has not yet been
used. The first hopper 10 is connected in parallel with the
second hopper 20 such that the first hopper 10 and the
second hopper 20 communicate with each other through a

common opening, which is a communication opening 15 formed
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-7- first hopper 10 is provided with a suction system A that
I ncl udes a suction pipe 11 having a suction port 1lla. The second
hopper 20 is provided with an exhaust system 2 that includes an
exhaust pipe 21 and a blower 22. The air is exhausted fromthe
filters 30 through the exhaust systemE, so that the used flux F can
be collected in the first hopper 10 for reuse. An inpact plate 12 and
a sieve 13 are disposed in the first hopper 10, and a supply pipe 14

is connected to the bottom tiopn of the first hopper 10. A dust
di scharge 7% p? QQPW?P(ﬁi%ﬁe@ggé't gFﬁes¥ﬁﬁ%QﬂnﬁiHQi%%1 fRe second

Fror Hoppiit Sodldni %%sfgi)&ﬁ%‘igh%%%‘%“ﬂ[m ' 'ﬁb[‘ﬁ“fe.br%fﬂﬁéﬁﬁ‘ﬁﬁeﬁo ks
. of oo ! . Fl
so as'to ralodpd Midedon BETE Bl GafLRE L @ ReNRHbRY, BOSLET
and prot eca@ds At ‘Q@nﬁuﬂ@&%}:ﬁ?n‘; bpBhiAe £ el SRy QRMBAL First

subnerged arc wel ding. The
hopper 10 is not particularly limited, and may be any shape
as long as the flux F contained therein can be supplied to
the supply pipe 14.
The suction system A including the suction pipe 11 is

connected to the first hopper 10.

Suction System

The suction system A includes the suction pipe 11
having the suction port 1lla through which the used flux F is
sucked in. The suction pipe 1l introduces the air and the
flux F that have been sucked in to the first hopper 10. The
suction port lla is provided at an end of the suction pipe
11l and is positioned behind the welding point =o that the
flux F can be sucked in and collected together with the air.

The impact plate 12 is disposed in the first hopper 10
S0 as to face the outlet of the suction pipe 11 in the

suction system A.

Impact Plate
The impact plate 12 is disposed at a position where the

impact plate 12 faces the introduction peort 1llb, which is
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_contained in the first hopper 10 includes not only the used flux F
but also newy supplied flux F that has not yet been used. The first
hopper 10 is connected in parallel with the second hopper 20 such

that the first hopper 10 and the second hopper 20 conmunicate with
each ot her through a conmon opening, which is a comrunication openi ng
15 forned a in a comon side wall. The suction pipe 11 has an

i ntroduction port |lb that opens into the first hopper 10 at an upper

f N h ho hat f
Communi cat Vo S%%?m“t’ﬁgf&‘xe%ﬁc&%é%@pﬁ (F mnd i, gppresed et ope
ticul | | the f
Cont ai ned The B8, <04, FBFEEn R B Ge lngs #@agfﬁﬁe e¥e
suction SyseimA igngdudisng ot Ji}érE}_'Eéii)fl'_ AR drlon] $ECLREES 8| nc %\1?&'

first hopper "10. Suction System he suction system

the sucti oflefliiify. 1]l ThaVientxt RerBaEt FDSWwPOrdrd Ithd HiOWENHUWBLHER {he
used flux F is sucked in. The suction pipe 11 introduces e air and

the flux Ritmighate heerocduekeonipoi® 11 HivsttheoppeactOpldbe 12,
suction port ha is provided at an end of the suction pipe 11 and is
posi ti onedsdetliatd thee flekdivagopbint oS cchdailuzhe filsuxeBuced.be sucked
I n and col l ected together with the air. The i npact plate 12 is
di sposed iAFqarsimigiat, ﬁbspéiuonsﬁab&ﬁtthgnﬁynﬁWelomplgheoSlehe 13,

suction pupe 11 in the suction s StEﬁ]A | npact Pl ate
hich is disposed near fhe lower portion of the impact plate

12,

The structure in which the impact plate 12 is connected .
to the section around the ceiling includes the astructure in
which the impact plate 12 is connected tb the ceiling and
the structure in which the impact plate'lz is connected to,
for example, an additional member that is attached to the
ceiling when such a member is provided. The impact plate 12
may be provided at a position where the flux F that has
flowed into the first hopper 10 through the intrxecduction
port. 11b can hit the impact plate 12 and the flow velocity

of the flux F can be reduced.

Sieve

Referring to Figs. 1 and 2, the sieve 13 removes slag S
from the flux F collected through the suction system A, and
is disposed near the lowexr portion of the impact plate 12.

The position near the lower portion of the impact plate

-~ 10 -~
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The inmpact plate 12 is disposed at a position where the inpact plate
"12 faces the introduction port 11b, which is -9- the outlet of the
suction pipe 11, and is connected at one end thereof to a section
around the ceiling of the first hopper 10 so as to vertically hang
fromthe section around ceiling. The flux F that flows into the first
hopper 10 through the introduction port 11b hits the inpact plate 12,
so that the flow velocity of the flux F is reduced. Accordingly, the

flux F falls .by gravit nto t he sieve 13 ich,is disposed near the
| oner por tor S ERELFLpRCY R sT e 21 F haE B ER (The CEReRG Ry tehe

| d h , d |
o en i ok ST ThEA (i %ﬁﬁ%@%@&%é@:ﬂxz%ﬁé et (o
h |
the cei 'r&@u%ngors%laﬁr gt %&'%ﬁq@ & %omﬂgg ﬁﬂ{:@%g %ﬁeé 12 at

connected to or exanple, an a menber ache

the ceiliRrGaMieRngUChaa TREDEREI §n9£9aw@pbn - ek iRkgt e ixawawr
be provided at a position where the flux F that has flowed into the

first hoppdre Posthtiotighsttiee i sidwduct iigN np@r baktbegaary tl i damact
plate 12 and the flow velocity of the flux F can be reduced. Sieve

Ref erri ng licagFiags thé aneve, 13 hmarsimeeitd thsofdaxsFaghs: fiiiom e f | ux
F coll ected thro;&h the suction system A and is di sposed near the
| over por HMBPARCS PiLRe] Aparnd pfakies Iy JHeyigysi ahdnmagabet he | ower

portion of the inpact plate - 10 -
approprlately adjusted in accordance with the shape, size,

ete., of the sieve 13. The shape and size of the sieve 13
are also not particularly limited, and may be appropriately
adjusted in accordance with the size and shape of the first
hopper 10. With regard to the size of the sieve 13, the
width thereof may be 150 to 300 mm, the length thereof may

be 300 to 700 mm, and the height thereof may be 50 to 200 mm.
There is preferably no gap between the wall surface of the
first hopper 10 and the sieve 13. Thus, the slag £ is
prevented from passing through the gap and mixing with the
flux F in the first hopper 10.

With regard to the material of the sieve 13, the main
body may be made of a steel plate and a sieving portion may
be made of stainless steel.

The sieve 13 preferably includes a mesh M having mesh
openings with a2 size of 2.8 to 9.0 mm {(in other words, the
dimension of each side of each square opening formed in the

mesh is 2.8 to 9.0 mm). When the mesh M has the above-

- 11 -
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12 is a position where the flux F that hits the inpact plate 12 and
"falls by gravity can be received by the sieve 13. This position is,
for exanple, below the inpact plate 12 at the front side (at the
i ntroduction-port-11b side). However, the position of the sieve 13 is
not particularly limted as long as the sieve 13 can receive the flux
F that hits the inpact plate 12 and falls by gravity, and may be
appropriately adjusted in accordance with the shape, size, etc., of

t he,sieve 13 are_al so not,

th i 13, .Th h d si f
part i cul aPEREEPRELoH 2omd- My 188 &0 5PBpPEaPERYEREEGoTRRD M7 S8008r dance

with the gi d ape ,of the first.hopper_10._Wih regard to the
ol 76 of o BA SNt RS ESE 1 al, e rOr Reb2BecaB0 Y PS50 THRC e
| engt h thepgof.gRYMbe, 308 {0 700 nm and the height thereof may be 50
to 200 mm There is preferably no gap between the wall surface of the

first hopper IthanddhhFpRwRidd ofhtfie d10vs! PO my HPRRVEREEE Hyom
passi ng through the gap and mxing with the flux F7in the first

hopper 10air or ¥lédcrigiuy t @r BRchmhethsk, ofhé helshavieonl hayt e main
body nmay be made of a steel plate and a sieving portion may be nade
of stai nl essheteeptntinuous e isitereitBeptef eThbdl giterdimessfa nesh M
havi ng mesh openings with a size of 2.8 to 9.0 mm (in other words,

t he di men¥ibrabiorath piafensblandiorégoatelopeni nepivinssddm athe nesh
is 2.8 to, 9.0 rm%a.L When the mesh M has the above- nentioned size,
the sl ag BOEAROPeRhravce St G dmFZesragrenr ot Raioh o vikratina

tlux F Cagsegéékgfégfﬁ éﬁ§é¥“¥£§ﬂ3% ggsglghgnghgaéiég S to move aleng
the mesh. The amplitude of vibration is preferably as large
as possible within a limit based on the dimensions of the
apparatus.

The sieve 13 is detachable from the first hoppexr 10, so
that the slag S that has accumulated in the sieve 13 can be
removed by detaching the sieve 13 from the first hoppex 10.
An opening (not shown) that can be opened or closed is
formed in a side surface of the first hopper 10, and an
operator can grab a handle on the sieve 13 and pull ocut the
sieve 13 while the opening is opened. The pressure in the
first hopper 10 is set to a negative pressure while the flux
circulator 1 is in operation. Therefore, a gasket is
provided along the periphery of a lid that covers the
opening, so that the fixst hopper 10 can be sealed when the
opening is closed. The sieve 13 may include two parts that

can be separated from each other so that the sieve 13 can be

- 12 -
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_The sieving portion of the sieve 13 may be vibrated by air or
electricity. In such a case, the vibration may be either continuous
or intermttent. The direction of vibration is preferably horizontal
or a conbi nation of horizontal and vertical directions. The period of
vibration is preferably short enough to allow the slag S to nove

al ong the nesh. The anplitude of vibration is preferably as |arge as
possible within a limt based on the dinensions of the apparatus.

The sieve 13 is detachable fromthe first hopper 10, so that the slag
S that hasatddmdAeieE3ePn the sieve 13 can be rempved by detaching

the sieve 13 fromthe first_ hopper 1%§ An _qpeni ng_(not_shown) that
can be opened ggecﬁbggﬁ ii ot 93 9&?&8 gﬂr%&% fEhE, LRIZASET

h , | h i d |1
out "the o iR 13 SRELAL beCER: 0550 % MG A0k BB L EYS Aa e W

first hop%ed;b@e!ﬁiiga gﬂoﬁnaegaﬁé Ve ﬂm%r\,\'ﬁbkgckbﬁgi#lg%% %l're

circulator 1 is in operation. Therefore, a gasket 1s pr ong
the peri ph@giour®f of khd hBatmeDyess 418y @PeRisNGeatBelinghet he first
hopper 10 can be seal ed when the opening is closed. The sieve 13 may
i ncl ude twregetermihatl saoube, separsdEbuWimgmmesthbdst iey B bwéed. t he
sieve 13 can be - 12 - easily detached. The sieve 13 may be
confi gur eFhed ilsf, ofort Awavpke at re wisighthefarhensiefret b2 sdpcs
accunul ated therein reaches a predeterm ned amount. As a nethod for
det ect i ng MER&XERe P MBURPABf Cehb, derqimftatdgnailagtathasfraached t he

predeterm ned anmount, the follow n t hods may be used. That is, for
exampl e, Ak SFRERE E?%Y/’\égﬁ‘g ﬁ%”%é’fhﬁeééﬁf"@dl%y‘“@’l%d cell,

th tati I t f tat I ided_ab the si

13y be FUCSEESd (EPBRETD b h e YA LA P SaRE 0P SPD PR ho
[ 13 i | hedw I Lded ab

The. oi ove 15 “Sny b USSH-Te THER % SacE 7o BFc WA L R ve 13

is filledpMokiableashbdd She feve dBMaAY vEELERE far 1005LTHANY dde

operator that the amount of slag S has reached the predeterm ned
amount, t baokikkowhag théhelsvaay: bits USAdedThathi shef g1agxepl &as &

di splay may be presented on a touch panel screen of the wel ding

equi pnent digplagpmashofiefonrimtbominortie wperangrsohad thy dmower tdfed
froma speaker. Supply Pipe The supply pipe 14 supplies the flux
F cont ai néd28n St hasf resehedpprs mEdareymisked poeunon, thadféklowing
connected to,the bottom portion of the first ho 10. More

. pper :
speci f i cafefhogfemayphe ustte Thats isnfext éﬁaﬂﬁgﬁheab@%%ﬂﬁlpdﬁwm

f th
of the presented on a touch panel screen of the welding equipment,

a lamp may be turned on, or a warning sound may be emitted

from a speaker.

Supply Pipe

The supply pipe 14 supplies the flux F contained in the
first hopper 10 to a weld portion, and is comnected to the
bottom portion of the first hopper 10. More specifically,

the supply pipe 14 is connected to the bottom portion of the

_13_
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- 13 - first hopper 10 such that a supply opening of the supply
"pipe 14 is set at the welding position. The supply pipe 14 guides the
flux F contained in the first hopper 10 to the wel ding position by
allowing the flux Fto fall by gravity. The supply pipe 14 is
provided with a supply-pipe valve 16 that can be air-tightly cl osed.
The suppl y-pi pe valve 16 sets itself to a closed state while the
operation is stopped, thereby preventing the flux F fromfalling.

Second Hopper The seco 20 contains dust, D that has been
captured HAESH & 35 BRaEpEh s Rt B R 8 ERSORUPELY The

Such ¢ hat ThRe o 0% SRORE: EB5 SRBEIA el huppdrel GRRRRR R 1
W th each Qiffls e 'f@'i]xt? cgﬂgHPﬁ]ec?pﬁP'ﬁ% f\Mys&hho%gFPelq_he Lhe

comuni catTon opening 15 forne he comron si de

pi pe 21 | Sy&LinReRdik9cANbYPREIowssd Ik Gi1d ¥ ¢ wahh 8 Lheysgeond
hopper 20, and cofmmuni cates  wi t h an 'exhaust - pi pe connection” nenber 32

through wiiieh up@1gi bibe suckedpiseidaddariin taeistippdy-phpe Stapes ofs t he
second hopper 20 is not particularly limted, and may be any shape as

| ong as t ahustarDbeontiai-otght hpreloseadn hmesmpplydpﬁpethelwsis
di scharge pi pe 23. The exhaust system E including the exhaust
pi pe 21 arfftithdusledfet22 icdosednetatd vhildethe coprrdtumperis2@ropped,

thereby preventing the flux F from falling.

Second Hopper

The second hopper 20 contains dust D that has been
captured by the filters 30 and removed from the filters 30.

The second hopper 20 13 connected in parallel with the
first hopper 10 such that the second hopper 20 and the first
hopper 10 communicate with each other through the common
opening, which is the communication opening 15 formed in the
common side wall. The exhaust pipe 21 is connected to an
upper section of a side wall of the second hopper 20, and
communicates with an exhaust-pipe connection member 32
through which the air is sucked fxom the filters 30. The
shape of the second hopper 20 is not particularly limited,
and may be any shape as long as the dust D contained therein
can be supplied to the dust discharge pipe 23.

The exhaust gystem E including the exhaust pipe 21 and

the blower 22 is connected to the second hopper 20.

- 14 -
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- 14 - Exhaust System The exhaust system E includes the
“exhaust pipe 21 and the blower 22. The exhaust pipe 21 is provided to
suck in air through the above-nentioned openi ng and exhaust the air
to the outside. The exhaust pipe 21 is connected to the blower 22, so
that the air flows in the second hopper 20 and the first hopper 10.
The bl ower 22 sucks in the air fromthe second hopper 20 and the
first hopper 10 through the exhaust pipe 21 and the filters 30, and
exhausts the air to the outside. Mire specifically, owing to the
suction force applied by the blower 22, the air flows into the second

hopper 20 h LLst hopper 10, passes through the filters 30 and
filter sug%%%%hgig %£§§’ whi ch are connected to the respective

filters 30 andTﬁgchﬁ&g‘@esﬁgeﬁ @%Eﬁﬁ%%%' %géz%%%%g@g)xj{%u%h%at ed

t hrough t he exhaust-pi pe connection ne st pipe
21. Filterne plowdbezbi| tehs Sthalf HipR03adikNplhe; &80 Lenpen 20,
and allow the air to pass therethrough while capturing the dust D in
the air. Ede ghioLbht thasabeesn-mattddethdd dahonghahd coghihs© iy Hiem A
and that has passed through the conmunicati on opening 15 passes

t hrough t e thkt enss3Qe. soThdatxtehestdgsitpeD2ils iseconeectadnd heheai r .

As a plurality of filter cartridges, four filters (only two filters
are illuskiawed Ra.tAe thatrd)e Figr fdawsplia theesacend Heebper £ and
31 which accommodates and protects the filters 30 and which is

di vi ded | THESEcRPPBRAE 1On! yERhPIOMEY 87 PYCkF| 1Rt Fhe R1F 4%

fi . The .dust D that to the filt 30 falls b

or ovi £y i FOEnEeFRRMh BPPRCT A St S Si0REBPREERe T cBTRPHb I 20
wh h : | he { .

o oart o n e Obiglots BAd And CIRLR 30 P et l S S dGRERCS

filters 3@nRYoapRkykLNg ﬂi@%@riﬂ(ééﬂltcail%r),pkbhiﬁ& tbhete i léucé%rb'ﬁ@aég

air contained in an air tank (not shown) toward the filters 30.

However, wpphiklebii therslaibara Utk 0k #1baBJihtSerhd Neadddd ers 30

beconmes clogged with the dust D and the suction force wll be

reduced. FhppeedgGt foomithe helsmicthoppeirolte pansbe checkgd thd h a

differential pressure gage (not shown) installed in the flux

circul at ofilterar 3exang| il e sudtd o Pipesntlal whidssare qugected

i ndi cates a val ue above, 150 nmAg, the filters 30 may be renoved for

cl eani ng &P Fgﬁléﬁﬁﬂﬁgtlve filters 30 and suck in thé air from the
filters 30, and is exhausted through the exhaust-pipe

connection member 32 and the exhaust pipe 21.

Filterxrs

The filters 30 are disposed in the second hopper 20,
and allow the air to pass therethrough while capturing the
dust D in the air. The air that has been sucked in through
the suction system A and that has passed through the
communication opening 15 passes through the filters 30, so

that the dust D is removed from the air.

- 18 =
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The filters 30 are disposed in the second hopper 20 provided next to
"the first hopper 10. Therefore, even when the dust D captured by the
filters 30 is renoved fromthe filters 30, the dust D falls and is
stored in the second hopper 20. Thus, the dust Dis prevented from
mxing with the flux F contained in the first hopper 10. - 16 -
The dust D contained in the second hopper 20 is discharged to the
out si de through the dust discharge pipe 23 provided at the bottom

portion of the_second hOﬁger 20 when it is determ ned that the anpunt
of dust D cont APnBdPiRrEhet¥ Rbfd H6Fpsrrsvifgesy efewedniters (only

o et G TR S E B RIS AL TLELVELLRR: e
G schar ooyl Dol 8 P e mgani AoPReh B0l b

20. More spegidrgcal ﬁndtaﬁiQHS£sda§&i1fé¢gqx,§ioo%_ BSEéﬁg&gﬁgg&%ﬂt&é he

bottom portion of the second hopper 20, and guides t

cont ai ned dgrtika i@cgmgugegaeédZthghéfﬁiggggnge by all owi ng the dust
Dto fall by gravity. The dust discharge pipe 23 is provided with a

dust - di schar geThepéustal betlk tdiierean thethbr £L1gbts yaclfgad bihe

dust di schar ge-pi pe valve 24 is used to discharge or stop discharging
the dust ottty dAodthe fhemsefondlymppad 48 storedAiththghserond
enbodi ment of the present invention has been descri bed above, the
present | MAARSTORO ¥hABL the npheant of Hailsh & shads acrpedl ahdo ditheie

O her enbodi.nents _of the gresent i nvention will _now be descrihed with

ref er ence ' 4FE 30cBRPERTT Y CRLEHAHY L MEH Hon At TRRFIYSLY ¢ FR%hose

described fhovey Lg ASNLRIVEY £NG SAIP 19780898 BB ing 17 -
intermittent jet pulses, that is, by blowing air contained
in an air tank (not shown) toward the filters 30. However,
when the filters 30 are used for a long time, the filters 320
becomes clogged with the dust D and the suction force will
be reduced. The reduction in the suction force can be
checked with a differential pressure gage (not shown)
installed in the flux circulator 1. For example, when the
differential pressure gage indicates a value above 150 mmAg,
the filtexrs 30 may be removed for cleaning or replacing.

The filters 30 are disposed in the second hopper 20
provided next to the first hopper 10. Therefore, even when
the dust D captured by the filters 30 is removed from the
filters 30, the dust D falls and is stored in the second
hopper 20. Thus, the dust D is prevented from mixing with

the flux F contained in the first hopper 10.

- 16 -
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and expl anations thereof are thus omtted. Adjustable Air Danper
"Referring to Fig. 3, an adjustable air danper 40 is preferably
provi ded on the outer surface of the first hopper 10 or the outer
surface of the second hopper 20. Fig. 3 illustrates the case in which
the adjustable air danper 40 is provided on the outer surface of the
first hopper 10. When the adjustable air danper 40 is provided,
the suction force of the flux F can be adjusted. Referring to

Fig. 4, four ggualcatlon hol es 40a are formed in the adjustable air
danper 40, and*ffie EﬂEtPoﬁmF‘b?’c"éeq s‘-nadiht?stséﬂ’opﬁ B@%?Ha%‘?:e’-%th t he

docr cases GRS THE 5Ny BoBlEa o PR i Eherof ABPREIAORe 23
commun calen e 6% Gher ot SRR TLET G o ?S%%Pﬁy‘)ﬁgé%{f??%%é*e

Pilg. 4 the ad uRicablndl cfameko Ahdinl Wiesnd panebadd oo Nase

first holes 41a, and a panel has secon ol es 42a an

is st aCkedsderId"@m?@@Q' 261ha¥%§@aéltl&1fa ftedi¥eomitidba anduhheos agmd
hol es 42a conpl etely overlap so that the four comunication hol es 40a
are fully aoga:red(etfetrkdmedpem ei intdwevdl qide)glags@dsuction force is at
a mninmum Wen the second holes 42a are rotated by rotating the
panel 42 such that the four comrunication holes 40a are - 18 - fully

closed ("fully closed” in the figure), the suction
Dust Discharge Pipe

The dust discharge pipe 23 discharges the dust D
contained in the second hopper 20 to the outside, and is
connected to the bottom portion of ﬁhe second hopper 20.
More specifically, the dust discharge pipe 23 is connected
to the bhottom portion of the second hopper 20, and guides
the dust D contained in the second hopper 20 to the outside
by allowing the dust D to fall by gravity. The dust
discharge pipe 23 is provided with a dust-discharge-pipe
valve 24 that can be air-tightly closed. The dust-
discharge-pipe valve 24 is used to discharge or stop
discharging the dust D contained in the second hopper 20.

Although an embodiment of the present invention has
been described above, the present invention is not limited
to the above-described embodiment. Other embodiments of the
present invention will now be described with reference to
the accompanying drawings. Components similar to those

described above are denoted by the same reference numerals,

- 17 =
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force is at a maximum so that the flux F is collected by a maxi num
"force. Wien the second holes 42a are rotated by rotating the panel
42 such that the four comrunication holes 40a are half cl osed
("internediate" in the figure), the suction force is at an
internmedi ate | evel between that in the fully open state and that in
the fully closed state. The operation of opening or closing the
comuni cation holes 40a by rotating the panel 42 may be perforned
either autonptically or manually. The adjustabl e air danper 40 may be
di sposed AMDAFRIGIPELORS aEhPERRE AF] eI OMAEESA - of the {1 ux
circulator lais not interfered by the adjustable air danper 40.

At nosphere Bl ocki ng Val ve As illustrated in Fig. 3, the suction

pi pe 11 i nef | v+ prQvi with a first atnosphere bl ocking val ve
51 t hat caﬁﬁbetg%?gt¥égtﬁ%ﬁg osed. In the case where the first

at nospher e bl ofkEggywad & Fid S 30T @yl qggusmﬂetéfr%é%f Q3 qfs the

wel di ng equi pnment is stopped,” the first atnosphere blo ng val ve 51
can be cl gaRtesanady bOoPi&¥ENdn tHle: aAteFORLRIFALBJoRDLES Uf Brdt ABpper

entering the first hopper 10 through the suction system A The

exhaust piyte o2l the pueterabtfaqe ovi ddtk "ecbnd hopper 20, Fig. 3
illustrates the case in which the adjustable aixr damper 40
is provided on the outer surface of the first hopper 10.

When the adjustable air damper 40 is provided, the
suction forece of the flux F can be adjusted.

Referring to Fig. 4, four communication holes 40a are
formed in the adjustable air damper 40, and the suction
force is adjusted in accordance with the opening degree of
the communication holes 40a. The suction force decreases as
the opening degree of the communication holes 40a increases,
and the suction force increases as the closed area of the
communication holes 40a increages. More specifically,
referring to Fig. 4, the adjustable air damper 40 includes a
panel 41 which has first holes 4la, and a panel 42 which has
secend holes 42a and which is stacked on the panel 41. When
the first holes 41a and the second holes 42a completely
overlap so that the four communication holes 40a are fully
open ("fully open" in the figure), the suction foxce is at a
minimum. When the second holes 42a are rotated by rotating

the panel 42 such that the four communlcation holes 40a are

« 18 =
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19 -

fully closed ("fully closed" in the figure), the suction

foxrce 1s at a maximum, so that the flux F is collected by a

maximum force. When the second holes 42a are rotated by

rotating the panel 42 such that the four communication holes

40a are half closed ("intermediate" in the figure), the

suction force is at an intermediate level between that in

the fully open state and that in the fully closed state.

The operation of opening or closing the communication

holes 40a by rotating the panel 42 may be performed either

automatically or manually. The adjustable air damper 40 may

be dispeosed at any position as long as the operation of the

flux circulator la is not interfered by the adjustable air

dampexr 40.

Atmosphere Blocking Valwve

As illustrated in Fig. 3, the suction pipe 11 is

preferably provided with a first atmosphere blocking valve

51 that can be air-tightly closed.

In the case where the first atmosphere blocking valve

51 is provided, when the operation of the welding equipment

is stopped, the first atmosphere blocking valve 51 can be

closed so a8 teo prevent the air containing moisture from

entering the first hopper 10 through the suction system A.

The exhaust pipe 21 is preferably provided with a

second atmosphere blocking valve 52 that can be alr-tightly

-~ 18 -
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closed.

In the case where the second atmosphere blocking valve
52 is provided, when the operation of the welding egquipment
is stopped, the second atmosphere blocking valve 52 can be
closed so as to prevent the alrxr containing moisture from
entering the second hopper 20 through the exhaust system E.

In addition, a third atwmosphere blocking valve 53 that
can be air-tightly closed is pieferably provided between the
adjustable air damper 40 and the fixst hopper 10 or between
the adjustable air damper 40 and the second hopper 20. More
specifically, the third atmosphere blocking valve 53 is
provided on the outer surface of the first hopper 10 or the
outer surface of the se;ond hopper 20, and the adjustable
air damper 40 is provided on the third atmosphere blocking
valve 53,

In the case where the third atmosphere blocking valve
53 is provided, when the operation of the welding equipment
is stopped, the third atmosphere blocking valve 53 can be
closed so as to prevent the air containing moisture from
entering the first hopper 10 or the second hopper 20 through
the adjustable air damper 40.

Owing to the operation of the atmosphere blocking
valves, it is not necessary to collect the flux F in the
first hopper 10 after the operation has been stopped to

prevent moisture absorption.

—2.0-
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In the case where the second atnosphere bl ocking valve 52 is

" provided, when the operation of the welding equi pment is stopped, the
second at nosphere bl ocking val ve 52 can be closed so as to prevent
the air containing noisture fromentering the second hopper 20

t hrough the exhaust system E In addition, a third atnosphere
bl ocki ng valve 53 that can be air-tightly closed is preferably

provi ded between the adjustable air danper 40 and the first hopper 10
or between the adjustable air danper 40 and the second hopper 20.
More specifically, the third atnosphere bl ocking valve 53 is provided
on the outgg sk face of the first hopper 10 or the outer surface of

t he secon opper 20, and the adjustable air danper 40 is provided on

the third at nogeifereifboeki Rgval vay Thaddy Whe 19298 ¥E8ER1Y NordWliddl
at nosphere bl ocking valve 53 I's provided, when the operation of the

wel di ng eogpn ptesntoutersisapfade bijethbi £ikrad msgyar aohl ocki ng val ve 53
can be closed so as to prevent the air containing noisture from
entering the fWhen hbppbeat€rofl tir meoddddomher h2adtehr ®Uglan Hee
adj ust abl e air danper 40. Owni ng to the operation of the

at nospher eCRgRNGh GV @SV ES, heat| 8 paYtiven stall of ¢bel fdrsthhoppex F

in the first hopper 10 after the operation has been stopped to
prevent nn%%tLﬁQBF§E§oF6FiBﬁ?tltEPB vallnf grhe first hopper 10 can be

prevented from being suddenly cooled by the outside air even
in cold seascons. As a result, condensation on the innexr
wall surface can be prevented. Therefore, it is not
necessary to collect the flux F in the first hopper 10 after
the operation has been stopped.

As illustrated in Fig. 3, the heater 60 is sheet-shaped
and is bonded to an inclined wall at the periphery of the
bottom portion of the first hopper 10. The heater 60 heats
the partition wall of the first hoppex 10. Preferably, the
heater 60 is capable of being set to a desired heating
temperature by a temperature-setting controller (not shown),
so that the first hopper 10 can be heated in accordance with

the temperature of the outside air.

Others
A lower limit detector and an upper limit detector (not
shown) are preferably provided in the first hopper 10.

If the amount of flux F in the first hoppex 10 is too

- 21 -
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~Referring to Fig. 3, a heater 60 is preferably provided on the outer
surface of the first hopper 10. When the heater 60 is provided,
the heater 60 can be operated so as to heat a partition wall of the
first hopper 10, so that the partition wall of the first hopper 10
can be prevented from bei ng suddenly cool ed by the outside air even
in cold seasons. As a result, condensation on the inner wall surface
can be prevented. Therefore, it is not necessary to collect the flux

|
hs' 111 st IR R Gobg "t hEL ST er e el SBRopRRT NG ¥ e
ust ra | | P ST .
{iret hoppts: T o, S¥he0e, SEGNBLEY letfuiill A PRRBTHECER v elatal .,
hopper 10.ofefraicablsarile Beatrs Sfbis: GG o 1hebnd $eisi 0 a

desired heating tenperature by a tenperature-setting controller (not
shown), sddpir tite ibi Eob hapger ditk aafpdie MMeakedetB66 01 AEGERs Witld
the tenperature of the outside air. OQhers Alower |imt

det ect or amkratcrppdr thensicdet bot dsy ( nfdr Exawmlear ehpweher abkarning
provided in the first hopper 10. If the ampunt of flux F in the first
hopper 10 drs theowelging opemitionhecdxsver |inmit detector informs the
operator of the situation by, for exagpLe, showi ng a warning on a
wel di ng oper at FBARbBRE BMPYnE 1 fisunF 0 £haxfirsh Borpey (Lt dfoseer

Si'tuati on TP Lot B SHreE ShEhinh Sk, PRoPAE TBFaFHEP U HES on
boar d. 14 by the negative pressure in the flux circulator 1., If
the amount of flux F is tcoo large, there is a risk that the
flux F contained in the first hopper 10 will enter the
second hopper 20 through the communication opening 15.
Therefore, to appropriately adjust the amount of flux F in
the first hopper 10, the lower limit detector and the upper
limit detector are preferably provided.

Referring to Fig. 5, the flux circulator may be a two-
port flux circulator 1b in which an end portion of a first
hopper 1l0a is divided into two ports and two supply pipes 14
are provided. Further, although not shown in the figure,

the flux circulator may be a three-port or four-port flux

circulator.
Method for Operating Flux Circulator
An example of the operation of the flux circulator will

now be described using the structure illustrated in Fig. 3

- 22 -
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~When the anmount of flux Fin the first hopper 10 is too small, the
flux F wll be sucked in through the supply pipe 14 by the negative
pressure in the flux circulator 1. If the anobunt of flux F is too

| arge, there is a risk that the flux F contained in the first hopper
10 will enter the second hopper .2.0 through the comrunication
opening 15. Therefore, to appropriately adjust the amount of flux P
in the first hopper 10, the lower limt detector and the upper limt
detector ae 4 eharpaky provided. Referring to Pig. 5, the flux
circulator may be a“two-port flux circulator Ib in which an end

portion of a firhsthBoppes WiRard Syl Wedﬁﬂni[;rnh&uiﬂﬁeﬂ@rié and two
supply pipes 14 are provided. Further, although™not shown in the

figure, tlentfdmatickally aperatey, behen tdHL rel@ingOeqhi@phiener is fddved

circulator. Method for Operating Flux Crcul ator An exanpl e of
t he oper atdmwh tife shetfiboxportcllatef thd lsunmione pdesclibeshaclsésngat he
structure illustrated in Fig, 3 - 22 - as an exanple. In the case

wher e t he Weeldingg ségykpreatltion aafemitihenMelddper apedativrnis he
wel di ng equi pnent i s npved and the suction_port ha of the suction
pi pe 11 r SHAEEe%a FBPdEAGSEt AFTOTRIGES dH osiiay vReveePdi avd opg ati on

Is started, the first atnosphere, bl ocking valve S1 andg th econd
at nospher €351° Pﬁ&'%ﬁﬁ@ﬁeéﬁﬁ‘f’]&l‘?}%e Qand #FE SPSRE& ??g iéh%perat ed

Dy 0P & i LEVEE! s POl Sy MM LRO eI R goLgr, (o

Accor di nglaGtphfte £2bf a control device (not shown) or by a manual
operation performed by the operator. Accordingly, the air
in the second hopper 20 and the first hopper 10 is exhausted
and the cutside air is sucked in through the suction port
1la of the suction pipe 11. When the blower 22 is operated,
the third atmosphere blocking valve 53 is opened and the
suction force is adjusted by adjusting the opened/closed
state of the communication holes 40a (see Fig. 4) in the
adjustable air damper 40.

Next, the supply-pipe valve 16 is opened by an

operation instruction signal outputlfrom the control device
(not shown) or by a manual cperation performed by the
operator. Accordingly, the flux F contained in the first
hopper 10 is supplied to the welding peosition through the
supply pipe 1l4. The flux F sexves to remove oxides and the

like from base metal and filler metal and protect the

surface of the base metal in the welding operation. The
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. in the second hopper 20 and the first hopper 10 is exhausted and the
outside air is sucked in through the suction port ha of the suction
pi pe 11. When the blower 22 is operated, the third atnosphere

bl ocki ng valve 53 is opened and the suction force is adjusted by

adj usting the opened/cl osed state of the commrunication holes 40a (see
Fig. 4) in the adjustable air danmper 40. Next, the supply-pipe valve
16 i s opened by an operation instruction signal output fromthe
control demi S . r ragi f t.he
por at or . TASE Fotasr, 2AfRIn] afie? RN ARG 8L DAL 23 TREe G
suppl i ed tt%g‘e'%ﬁe‘kekﬂtﬁgtﬂgshikoﬁtt#FEHQ?I:{&}? SR P Sedfin hgoihwf
F serves to renove oxides and the like from base netal an I 'l er
metal and Tpieotfealk Fhensurha€ eoddn thias anmelaksi BhibegNetl Nfiction
operation. The - 23 - flux F that remains after the wel ding

oper ati onpipesatkeddi antegettier HMirddr Happatr lat £acposhée i Dt hehidwm drhe
wel ding point. The flux F that has been sucked in flows through the
suction poertillidnd Eheer sthdefTux # Hidspshel dmpaom phate nt2 dthadt i on
port 11b. Then, the flux F hits the inpact plate 12 that faces the

[ ntroductﬁéﬁeﬁoneliﬁFrgéu?¢kﬂntRﬂ?qI wvEPoERAY ther &bev e ladiived.
C‘onsequentE%ir tge,flux F falls by gravity, Easses t hrough the sieve
13, and i $PSEEPEALPNTEARCHDL t TR HFLon the FrgF V)

As illustr ta‘?r_st%'g Eiggger%é‘%%%%}%% L{%}hel: sgsea%i g\ﬁ?daﬂﬁeﬂstggoéé&lxin': Jasses

t hrough the sie e
bottom portion of the first hopper 10.

As illustrated in Fig. 2, the flux F is sieved when the
flux F passes through the sieve 13. Therefore, the slag §
mixed with the flux F remain in the sieve 13, and the flux F
from which the slag S has been removed falls by gravity and
is collected in the first hopper 10. Then, the flux F that
has been collected is re-supplied to the welding position
through the supply pipe 14.

Dust D flows into the first hopper 10 together with the
flux F. Since the relative density of the dust D is
extremely small, the dust D floats in the first hopper 10
and moves intc the second hopper 20 through the
communication opening 15 together with the air flow. The
dust D is captured by the filters 30. When the amount of
the accumulated dust D reaches a certain amount, the dust D
falls by gravity in the form of a lump or is removed from

the filters 30 by applying intermittent jet pulses. Thus,

- 24 -
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.mxed with the flux F remain in the sieve 13, and the flux F from

which the slag S has been renoved falls by gravity and is coll ected

in the first hopper 10. Then, the flux F that has been collected is

re-supplied to the wel ding position through the supply pipe 14.

Dust Dflows into the first hopper 10 together with the flux F. Since

the relative density of the dust Dis extrenely small, the dust D

floats in the first hopper 10 and noves into the second hopper 20

t hrough t i i ni g i he air_fl T,
"ol GBI Al QRORANLRTTE LOLGISlopd D Jhe ahbnl | Gifen I

dust D is captured by the anoun

accumul at e duste RAiRACRES tarhe! habin@ Pt Huatd B st-cRchakl § by

gravity in the formof a lunp or is renoved fromthe filters 30 by

appl yi ng ipteddtidringtied amopukses. wiBhSa prefferermin?@ ddmk Batsredpred
in the second hopper 20. Then, when it is determ ned that the anount
of dust D lms elegrdesl] ahpr ddstedizokrar@erplie aralwzez4aipr egehed nssed
time interval has el apsed, the dust-discharge-pi pe valve 24 is opened
so that tHehaludtheDdustdDsdbadgedhevgedictmtls daitside. Wien the
operation is to be stopped, the fjirst atnosphere bl ocking valve 51
and t he second"&eRoEPAePREFRGERR nkf &R &S S52PRed., cFBseBi%sE t he

bl ower 22 is stgﬁggg by ogeration instruction signals output fromthe

control deRfRER HEHHTEr VBYVE rarRRf esacod gERPSPReRR by t he
tor. JRriont ' _pi | 6 is closed, |
oRGi 11 on At Jelide EACRUPRIXaEn Pod Tne® sy, Re°58) hebiRed
ddit it d atn ! , : ]
Firse hoprcd opsatieh In8eetor SOLaRgS odcis HiCh BRRCERnEILMD
the outsi dayvid (e @ub®hileqs Bji:CQ%ﬁﬂln%ﬁ&iaﬁi%epﬁéﬂogﬂe@rﬁy%ﬁéd

fromentering the inner spaces. Therefore, noisture absorption of the
flux F doespawdtdmncr gaderover thige. tA8 supeSylpipevedlwhers tie closed.
operation is stopped for a long tine, welding failures due to
noi st ur e alys adaiitdencanhbethiedcatedspitexe tHileoadkimatvadeei S3rest i ed.
adjustable air damper 40 is also closed. Accordingly, the
inner spaces of the first hopper 10 and the second hopper 20
are alr-tightly blocked from the outside, and the outside
alr containing moisture can be prevented from entering the
inner spaces. Therefore, moisture absorption of the flux F
does not increase over time. As a result, even when the
operation is stopped for a long time, welding failures due
to moisture aksorption can be prevented when the operation
is restarted.
The control device operates the heater 60 so as to heat
the partition wall of the first hopper 10 when the welding

operation is not being performed. Therefore, the partition

wall of the first hopper-10 can be prevented from being

- 25 -
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.Thé control device operates the heater 60 so as to heat the partition
wal | of the first hopper 10 when the wel ding operation is not being
performed. Therefore, the partition wall of the first hopper 10 can

be prevented frombeing - 25 - suddenly cooled by the outside air
even in cold seasons. As a result, condensation on the inner wall
surface can be prevented. I n addi tion, as explained above in the

description of the operation, the dust D captured by the filters 30
falls by gnaienty2Beeh8astor et i fuddities RGN AAPRAT cdPacyelyhen the

operation is stopped. Therefore, the dust D iIs prevented fromm xi ng
with the fd weshlegntantedsatishend itied hoRpewall. sibesgsossn poisture

absorption of the flux F is prevented from being accel erated by the
dust D, whpretvelmasdhi gh noi sture absorbency. - 26 -

In addition, as explained above in the description of
the operation, the dust D captured by the filters 30 falls
by gravity and is stored in the second hopper 20 even when
the operation is stopped. Therefore, the dust D is
prevented from mixing with the flux F contained in the firse
hopper 10. Therefore, moisture absorptiocn of the flux F is

prevented from being accelerated by the dust D, which has

high moisture absorbency.

- 26 -
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.WHAT IS CLAIMED | S: 1. Aflux circulator for use in subnerged arc
one-side automatic wel di ng equi pnent, the flux circul ator conpri sing:
a first hopper that contains flux; a second hopper that

cont ai ns dust, the second hopper being connected in parallel with the
first hopper such that the first hopper and the second hopper

comuni cate with each other through a common openi ng; a suction
system provided on the first hopper and including a suction pipe
havi ng a swAT org EeairMsiy gggh which used flux is sucked in; a

supply pipe connected to a bottom portion of the first hopper, the
flux contained in the first hopper being supplied to a weld portion

t hrough the supply pipe; an exhaust system provided on the
second hopper &and Anéluzi cipanlatdmusir pisge iandubméloeérard hmediaiest
system sucking in air through the opening and exhausting the air to

t he out si ggitomatic yeldingr egnipuget. | e Hflwecdaduhapper compeiging er
allowing the air to pass therethrough while capturing the dust;

an inpact platé& §F§§ESEEPP?Ft?R§?iQQHtQ%ﬁﬁpéﬂuﬁﬁ a position where the

i npact plate faces an.outl et of, the suct,ion _pipe, fhe inpact plate
bang cgnnecte& Fchﬂa hopper that contains d&sg, the second hopper

being connected in parallel with the first hopper such that
the first hopper and the second hopper communicate with each
other through a common opening;

a suction system provided on the first hopper and
including a suction pipe having a suction port through which
used flux is sucked in;

a supply pipe connected to a bottom portion of the
first hoppex, the flux contained in the first hopper being
supplied to a weld portion through the supply pipe;

an exhaust system provided on the second hoppexr and
inciuding an exhaust pipe and a blower, the exhaust system
sucking in aixr through the opening and exhausting the alxr to
the outside;

a filter disposed in the second hopper, the filter
allowing the air to pass therethrough while capturing the
dust;

an impact plate disposed in the fixrst hopper at a
position where the impact plate faces an outlet of the

suction pipe, the impact plate being connected to and
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_hanging froma section around the ceiling of the first hopper; and

a sieve disposed near a |lower portion of the inpact plate, wherein
the air sucked in through the suction port is caused to pass through
the sieve and the filter and is exhausted by the exhaust system so
that the used flux is collected in the first hopper for reuse.
2. The flux circulator according to claim1, wherein an adjustable
air danper is provided on an outer surface of the first hopper or an

outer surfpge oy tﬂ%ﬁ%ﬁ%@@tgeﬂpgfound the ‘?b%l-ﬁrl%gfo loX e Gl ﬂﬂ:?{:/ gr

according to claim1, erein a tirst atnosphere bl ocking va

capabl e ofndyendds aidgxtightly closed is provided in the suction pipe
I ncl uded in the suction system and a second atnosphere bl ocking

val ve capabl e of shewagdasposé@hidar ol azamdy popt6vhded the thfpheathaust
pi pe included in the exhaust system 4. The flux circul ator
accordi ng plawdai m 2, wherein a third atnosphere bl ocki ng val ve
capabl e of being air-tightly closed is provided between the

adj ust abl e ai r WigFpén thd @L)};fé suckad neppéronghbshaesnctien phxstihl e

ai r danper and the second hopper. - 28 -
caused teo pass through the sieve and the filter and is

exhausted by the exhaust system, so that the used flux is

collected in the first hopper for reuse.

2. The flux circulator according to claim 1, wherein
an adjustable air damper is provided on an outer surface of

the first hopper or an outer surface of the second hopper.

3. The flux circulator according to claim 1, wherein a
first atmosphere blocking valve capable of being air-tightly
closed is provided in the suction pipe included in the
suction system, and a second atmosphere blocking valve
capable of being air-tightly closed is provided in the

exhaust pipe included in the exhaust system.

4. The flux circulator according to ciaim 2, wherein a
third atmosphere blocking valve capable of being air-tightly
closed is prévided between the adjustable ailr damper and the
first hopper or between the adjustable air damper and the

second hopper.

- 28 -

# 30/ 38



14-01-21;01: 48PM; BPESH TUHES DREWANAPIER ¥ufif-; 0789928757

. S." The flux circulator according to claimi, wherein a heater is
provi ded on an outer surface of the first hopper. - 29 -

5. The flux circulator according to claim 1, wherein a

heater is provided on an outer surface of the first hopper.

- 29 -
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