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[ DESCRI PTI ON] [ | NVENTI ON Tl TLE] MANUFACTURI NG
APPARATUS AND METHOD OF SPI RAL DUCT | NCLUDI NG ELBOW

w¢ Tmehssdaenl Fiel d] The present invention rel at BGT/KR2@8/002852

manuf act uri ng apparatus and nmethod of a spiral duct

i ncluding an el bow, and nore specifically, to a

manuf act uri ng appar at us ang nmet hod of a spiral duct

i ncludi ng an el bow, which cuts a netal plate nenber

into a wave shape and winds the cut netal plate nenber

into a cylindrical shape to forma spiral duct

i ncl udi ng an el bow. [PBSSIRYPILAN]Art] I n general,

spiral ducts are widely used in air handling units,
[INVEIWNPEDNA&SLEDPr transferring particles and so on. An

apparatus for manufacturing a spiral duct has a

P IANITFAZ TORINGEABPABATANIS AND METRHQBOF APRAL WECTt y

of lines. While a thin netal plate nenber wound around

a reel stand passeENChUDING EINROW essing rol l ers, both

ends of the netal plate nmenber are bent away from each

[TechﬁchFFieldThem as the netal plate nenber is pressed by
the pressing rollers while the bent portions of both

endsge YredehCintBhd@in RIALLIIE HSFRHLING ¢ gndeaethod of a

other, the nmetal plate nenber is forned into a
i | AOfG; %, dnl &Gl mRhdfaEuB ht8s and
Splral%udlggﬁ\?\mg% 1@?‘?}’9&2 %%S?‘?eeé by@‘fahr ee to fi vegﬁﬁsar S an

methdd 9F & Shir%a gy iit?c@ua{iﬁ Sn vl WBiEh @LRNY ndcBf plate member into a
circ ir

unterentti a ction of the
wave shape and winds the cut metal plate member into a cylindrical shape to form a

spiral duct including an elbow.
[Background Art]

In general, spiral ducts are widely used in air handling units, pipelines for
transferring particles and so on.

An apparatus for manufacturing a spiral duct has a plurality of pressing rollers
arranged in a plurality of lines. While a thin metal plate member wound around a reel
stand passes through the pressing rollers, both ends of the metal plate member are bent
away from each‘ other. Then, as the metal plate member is pressed by the pressing
rollers while the bent portions of both ends of the metal plate member are coupled to
each other, the metal plate member is formed into a cylinder.

At this time, as the metal plate member is guided while being supported by
three to five projecting guide rods installed along the circumferential direction of the
cylinder, a cylindrical spiral duct is formed. When the spiral duct is formed to have a

proper length, it is cut by a circular cutter.
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cylinder, a cylindrical spiral duct is fornmed. Wen
the spiral duct is fornmed to have a proper length, it

WO 800004233 a circular cutter.In the process of PCT/KR2008/002852

manuf acturing the spiral duct, the pressing rollers
for bending both ends of the netal plate nenber, and
the pressing rollers for pressing both ends of the
netal plate nmenber, are driven by a plurality of gears
or chains. Such a representative spiral duct
manuf acturing apparatus is disclosed in Korean )
UnBxdpeatekst of inayufasaring the spirdglict dpopresinggiogrstias bending
referred to as "related art 1"). Referring to FIGS. | A
both dnds bEthet hetak platstmerabéroandothetpiessingi roHers dercpressing both ends of
manuf acturing apparatus will be described. As shown in
the m&thiGBate Infertleer) 4 dtiven bypa phirality of geasnorf dheinsr i ng
apparatus according to the related art carries a netal
pl 8tieh nerdpessedidtives spiphli ductf memufactneeg appanaths1i, disclosed in
through a plurality of bending rollers 2 1 arranged in
Koresd WhaxagdihddyUafityl Model No. B899t 5320ehereafttr, eefdsredfo ahérelated
netal plate nenber 18. Then, both ends of the netal
art 179! AR SARIIETFIEE. BA € PFHS eohdoyicRoesthe gpitallduer madifictatng
as to forma cylindrical duct, and the duct is cut by
appar WS gk abscpid¥y.bl ade 42. At the exit side of the .
ending rollers 21, a transfer unit 2 including a pair

of dr hﬂdv@g ih ORI S122¢d SF, s adpir@ dBt andniufsturingbbgparatus
11. The dr

iving rollers 22 are conposed of a | ower

accorgizr)lig\été o TRl Blrt R4iohh GhetdiS HO MSHRA 8t Quppli6d FoRrgFeel Band

o operate in the vertical direction, and an
9, 3581 Y S8 03 S phaseg afmtend b vnd
ot G B8 Bt 0 LGk LRI e
18 arg rg%%%;(ﬂgrrérg{?&egal{oﬂ%zis§?gs%| ais g f(grpnea QﬁﬂEdrieglr&d.ce N5id HRARRPE cut
by a circular saw blade 42. At the exit side of the bending rollers 21, a transfer unit 2
including a pair of driving rollers 22 is installed on a first table 11.

The driving rollers 22 are composed of a lower driving roller 24 which is
connected to a cylinder 25 so as to operate in the vertical direction, and an upper driving
roller 23 which is disposed above the lower driving roller 24 and receives power from a
driving motor 26.

On a second table 12, a forming unit 3 is installed, including a bolt 32 which
adjusts a pressing force for coupling the bent portions 18a and 18b of the metal plate
member 18 supplied from the transfer unit 2, a pair of pressing rollers 31 to which the ‘
distal end of a lever 33 having the bolt 32 fastened thereto is coupled, and a circular
frame 34 which guides a duct which is formed in a cylinder shape while passing through

the pressing rollers 31.
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menber 18 supplied fromthe transfer unit 2, a pair of
pressing rollers 31 to which the distal end of a | ever

w@00bavismy) the bolt 32 fastened thereto i s couptEER2@8602852

a circular franme 34 which guides a duct which is
formed in a cylinder shape while passing through the
pressing rollers 31. The circular frane 34 has a spira
gui de groove 35 fornmed on £he inner circunferentia
surface thereof, the spiral guide groove 35 serving to
gui de the duct. Under the formng unit 3, a cutting .
uniThe 4itcslar fstnad B4 dhasna tspivals geidadereats 85 1Prmaheon the inner
cutting unit 4 includes an operating plate 4 1 which
circursferaieial aumfatd thesmchelspibgeide 2roave Bb sewéng wawids the ding.
installed on the distal end of the operating plate 4 1
S0 Uadet e doniag tunitte acdutting amit 4 dwirstadlde oh2he seqpotdablad2.
for rotating the circular saw bl ade 42, and a cyli nder
The cfdinghinaht @djudss an dbfeathed ghte 4af whibke sidasaml the secand htdelé2, a
42. On the second table 12, a cylinder 47 for noving
brack& b WRIcHNind@11Ed6n Eet dibtAberddndftthd op&atinysplatel 4cko abtte connect
first and second tables 1 1 and 12 are connected

the chQIAUERY B1AHIHE aPhdior 8. folhetasiRg rhé cuglhr s@n Akt 40,iang 2
apparatus according to the related art w nds a netal

cylinci%"fi]“m witPRl i 8dthathe Rt Sfothb dHeulaN@keblade¥n a cylindri cal
shape, thereby manufacturing a spiral duct. The spira

du N AGLANIE 19, ARRRHEL M MoviRHPRhIHiB A SRR unit
dug%T?%rné%'in a siraight l'ine, but” cannot n%nufactf%e

4 is i%stglgéc{. alTh%%rgt hay %&gg@%b?%fbﬂ’vaﬂ@'lﬁ P %oﬁ}%@{edathr(ﬁlﬁh a guide
predet erm ned angl e dependi ng on a place where the

piral duct is installed. Further, a spiral duct

nuf acturi ng apparatus and nethod is disclosed in

F ﬁ@ﬁgrwgﬁ gncft rﬁa@#@ﬁ@%&t %%%aﬁsg%ciggrr}li% to #RARAECA? winds a

metal band, supplied at an oblique angle, into a cylindrical shape, thereby

plate

manufacturing a spiral duct.

The spir‘al duct manufacturing apparatus can manufacture a spiral duct formed
in a straight line, but cannot manufacture a spiral duct having an elbow which is bent at
a predetermined angle depending on a place where the spiral duct is installed.

Further, a spiral duct manufacturing apparatus and method is disclosed in
Korean Patent Laid-open Publication No. 2006-28859 (hereinafter, referred to “related
art 2”) filed by the present applicant. FIGS. 2A and 2B show the spiral duct
manufacturing apparatus.

As shown in FIGS. 2A and 2B, the spiral duct manufacturing apparatus
according to related art 2 includes a first edge forming roll 10 for forming a double
folded portion 31 on both edges of a metal band 30, a cutting roll 20 whose horizontal

rotation angle périodically varies so as to cut the metal band 30 supplied from the first
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art 2") filed by the present applicant. FIGS. 2A and
2B show the spiral duct manufacturing apparatus. As

WG haan4izms Fl GS. 2A and 2B, the spiral duct PCT/KR2008/002852

manuf act uri ng apparatus according to related art 2

includes a first edge formng roll 10 for formng a

doubl e fol ded portion 3 1 gn both edges of a netal

band 30, a cutting roll 20 “whose horizontal rotation

angle periodically varies so as to cut the netal band

30 supplied fromthe firstedge formng roll 10 into a,
edge famengorolist( imigymtvave aeststighidingl shary alpeg thedgnaitidinghdirection,

direction, and a seam ng device 50 which wi nds the cut,
and arsetmainghdavebe3t) which windpiheagut shesiglebanfli30eintoor gpira ghape while

single folded portion 32 to a double fol ded portion
coupldik a sthge $eidecportioe 82 namdbwtde toldedgpappad bt us can

manuf acture not only a straight spiral duct but also a

spiThal spitaiciuds avdnugacaningl parati cenembinefachizonoti mly erstmeight

in such a manner that the outer circunference thereof
spirall GucEBiit algd Bspifal du@hbvingnae clbdwe eSihawhe siboot is ffammegdnisnch a

a gently curved line, but in a straight line which is
mannBe Hat TRV} cikduieBredte MatdddUs san@l £straipidl l$wd, alsieldbw is not

[ Technical Probleni In order to solve the foregoing
form@N B QroeRtNRUrRAAMEBE: id b strfight 1iabjvaGEh Ve berdt deReral times at

present invention to provide a manufacturing apparatus
variofghoJi®t hod of a spiral duct including an el bow that

manutf acture a duct and an el bow for connecting a duct

to another duct. It is an objective of the present

i nvention to provide a manufacturing apparatus and

. hoed of a spiral duct including an el bow that cut a

[Dlsci[r%%%leﬁ pl ate menber wound

[Technical Problem]

In order to solve the foregoing and/or other problems, it is an objective of the
present invention to provide a manufacturing apparatus and method of a spiral duct
including an elbow that manufacture a duct and an elbow for connecting a duct to
another duct.

It is an objective of the present invention to provide a manufacturing apparatus
and method of a spiral duct including an elbow that cut a metal plate member wound
around a reel into a wave shape and bend the projecting wave portions of the metal plate

member to manufacture a spiral duct having an elbow.

[Technical Solution]
In one aspect, the invention is directed to a manufacturing apparatus of a spiral
duct including an elbow, comprising: a wave bending unit that upwardly bends

projecting wave portions of metal plate members supplied in a state where the metal
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around a reel into a wave shape and bend the
projecting wave portions of the nmetal plate nenber to

worecvafigassdire a spiral duct having an el bow. [ TRCTYRRe@I8/002852

Solution] In one aspect, the invention is directed to
a manufacturing apparatus of a spiral duct including
an el bow, conprising: a vva&g bendi ng unit that
upwar dl y bends projecting ve portions of netal plate
menbers supplied in a state where the netal plate
menbers are cut in such a manner that a straight |ine
plate arthbhers/ars cat én Seehnednanaer thahefsepighhiine apdwaves A formed; a
the netal plate nenbers having the bent wave portions;
transfanuniatheotransiey thechetal platmmembiets having the bens wave pestics; and a
pl ate nmenbers transferred fromthe transfer unit into
formiag cypkdi audting ahitsthat frmshthpemetpl i@ snavhigersratansfepkdtfom the
menbers to forman el bow, and then cuts the netal
transfpt atie ime ateglisdridah sgirad shere, pspes tthe kel plakemeinbersitg form an
directed to a manufacturing nmethod of a spiral duct
elbow, A6d tint@tsahe sletdplatcembersi Nng: bendi ng proj ecting
wave portions of netal plate nmenbers upward by a ball
cagh ehothbh@sp¥et, ahe ph@hBoTiREGed & Bgnauiifadtivirgyaktivd of a
manner that a straight |lines and waves are forned;

splralt diieh ﬁ{cﬁfcﬁﬂlé‘&l Ef?o%w”@&ﬁhnﬂhg‘t&nﬁﬁlﬁqﬁbj%cﬂﬂﬁg Wavelpidiohs 6f metal
transfer | ers which are rotated by a first notor

plate éﬁlﬁﬁ@e{rngﬁw‘éﬁn@r %Hf&%f’ Fthé %e@ﬁﬁgét@trﬂénﬁgrs %efh?' duhin such a

an el bow;,” pressi a single

mann@f)flr%]t 20 ABG 1hed P Wﬁvésgi ??&nﬂ:ﬂr {rhferfhe ﬁkerfl%f late%é}hﬁers

ers using upper and lower pressing rollers

usingl 1St 3 ?%‘Pa%@fe?drgﬂgxrs Ahnith e BERRPTS A'fsl Hdiid ids radam a
y'a joint Jig; cut ing the el bow
nuf agt

manulf%c\%r}ngc tarear’ués n?%egua cHJthIc %%h%ﬁ@%]érg%ﬁ%ag%k&%ng paoﬁﬁglgr}glded

portion and a double folded portion of the metal plate members using upper and lower

pressing rollers while the transferred metal plate members are rolled into a circular

shape by a joint jig; and cutting the elbow formed by the manufacturing apparatus using

upper and lower cutters.

[Description of Drawings]

The foregoing and other objects, features and advantages of the invention will
be more apparent from the more particular description of preferred embodiments of the
invention, as illustrated in the accompanying drawings. The drawings are not
necessarily to sclalel, empbhasis instead being placed upon illustrating principles of the

invention.

FIG. 1A is a plan cross-sectional view of a conventional spiral duct

manufacturing apparatus.
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The foregoi ng and ot her objects, features and
advant ages of the invention wll be nore apparent from

W b@omex3d3 parti cul ar description of preferred PCT/KR2008/002852

enbodi nents of the invention, as illustrated in the

acconpanyi ng drawi ngs. The draw ngs are not

necessarily to scale, enphasis instead being placed

upon illustrating principles of the invention. FIG A

is a plan cross-sectional view of a conventional

spir al duct nuf act par at us. IBis a fr .

oF B ot Biihe SPtrHiPvcilabe SaRTGEL GATH R AP RSt RAVERD s

is partially cut. FIG 1Cis a perspective view of a
partiaflgch{ ng unit. FIG IDis a perspective view of a

cutting unit. FIG IE is a side view illustrating an

op&iGt ?‘éh’s aspgsrectiys Gew|of i fpIigg uattes a netal pl ate

menber. FIG 2A is a side view of a spiral duct

madliEablb i 4 peyseestive wiewsoffa quéingoynit he present

applicant. FIG 2B is a side view of a spiral duct

madliGatl isrd nde wippdtadtiasing ah epetbiront ftetepr esent

applicant. FIG 3Ais a front view of a manufacturing

apfpraGat Bidlusfratas s pietad platkeemberc| udi ng an el bow

according to the present invention. FIG 3B is a plan

vi @iGoPAtike sidnufeactiia ispgalappananufacoling appavatls fad by the

i ncludi ng an el bow according to the present invention.
presehtl dpplidehti s a front view of a manufacturing apparatus

of a spiral duct including

FIG. 2B is a side view of a spiral duct manufacturing apparatus filed by the
present applicant.

FIG. 3A is a front view of a manufacturing apparatus of a spiral duct including
an elbow aécording to the present invention.

FIG. 3B is a plan view of the manufacturing apparatus of a spiral duct
including an elbow according to the present invention.

FIG. 4A is a front view of a manufacturing apparatus of a spiral duct including
an elbow according to the present invention.

FIG. 4B is a plan view of the manufacturing apparatus of FIG. 4A.

FIG. 4C is a side view of the manufacturing apparatus of FIG. 4A.

FIG. 4D is a side cross-sectional view of the manufacturing apparatus of FIG.
4A.

-FIG. 5A is a front view of a wave bending unit according to the present
invention.

FIG. 5B is a plan view of the wave bending unit of FIG. SA.
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an el bow according to the present invention. FIG 4B
is a plan view of the manufacturing apparatus of FIG
W@ 20098343 4C is a side view of the manufact uri PQOI/KR2008/002852

apparatus of FIG 4A. FIG 4D is a side
cross-sectional view of the manufacturing apparatus of
FIG 4A. FIG 5Ais a front7 vi ew of a wave bendi ng
unit according to the present invention. FIG 5B is a
pl an view of the wave bending unit of FIG 5A FIG 5C
is an enlarged view of a ball caster of the wave ,
bediEnsC impn colprged Gievs af applh casies pisthg avs bepsiag, ugit of FIG.
FIG 5C. FIG 5E is a side cross-sectional view of

SA. FIG 5D. FIG 5F is a side viewof FIG 5D. FIG 6Ais
a front view of a formng and cutting unit according
t o H@GeSPiesplht viawehfiAC. FIG 6B is a plan view of
FIG 6A. FIG 6Cis a side viewof FIG 6B. FIG 6D is
a $ildesE isossdseaots-sotibnal iveaw of FIH.GD.6B. FIG 6E is a
front view of an essential part of a fixing device
t hattGf $R 8 Ad¢ BiewtofjFIQ. Slbcordi ng to the present
invention. FIG 6F is a plan view of FIG 6E. FIG 6G
i s AGr 68t astdhe vidvewf @ forllify afiEcutting unit according to the present

invention.

FIG. 613 is a plan view of FIG. 6A.

FIG. 6C is a side view of FIG. 6B.

FIG. 6D is a side cross-sectional view of FIG. 6B.

FIG. 6E is a front view of an essential part of a fixing device that fixes a joint
jig according to the present invention.

FIG. 6F is a plan view of FIG. 6E.

FIG. 6G is a right side view of FIG. 6E.

FIG. 6H is a left side view of FIG. 6E.

FIG. 7 is a front view and a side view of a joint jig according to the present
invention.

FIG. 8A is a front view of a forming and cutting unit of a manufacturing
apparatus of a spiral duct including an elbow according to the present invention.

FIG. 8B is a right side view of FIG. 8A.

FIG. 8C is a side cross-sectional view of FIG. 8A.

FIG. 9 is a flowchart sequentially showing a manufacturing method of a spiral

duct including an elbow according to the present invention.
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FIG 6His a left side viewof FIG 6E FIG 7 is a
front view and a side view of a joint jig according to

wWo b@opsssent invention. FIG 8A is a front vi enCDKR2008/002852

formng and cutting unit of a manufacturing apparatus
of a spiral duct including an el bow according to the
present invention. FIG 8B_is a right side view of
FIG 8A. FIG 8Cis a side“cross-sectional view of
FIG 8A FIG 9 is a flowhart sequentially show ng a
manuf acturi ng nethod of a spiral duct including an
[Modelffsdwventiool di ng to t he present invention.[Mde for
I nvention] Hereinafter, exenplary enbodi ments of the
pr éketihaftenyexetipbary winbbdinentiesfdhe bredentiinventief eléhe descobed
t he acconpanying drawings. FIG 3A is a front view of
with eferaneftiadiewctrgpayiay dbwmgsf a spiral duct including
an el bow according to the present invention. FIG 3B
i S FaGp3 Ans Xifew vbwidfe manfiaeing iappgraappetadpiral ddct dncluding
spiral duct including an el bow according to the
an elBb®S8fdordiAY et tHeN prosékeSinvéAidy 4EIGAr 8Bdisagr plak sib@Wofighe
t he manuf acturi ng apparatus according to the present
nufR%E Mol BipardilsESE a Spirdl ueF i RlisH a9 eRdt sROWIRY ta theapesent
e bendimr%lgéﬁlg)nit of tﬁé present inlflgenti on. FIGS. ﬂ%A to 6H
invenBibf. JFAGSATR SHUM NG %iﬁ%ﬁﬁb NghoWsh G tﬂlﬁﬁlféb'ﬁhrlngﬁfapﬁd}@tus
present 1 nvention. FIG I's a diagram showi ng the
t ! iéh. f IP{GRY sdeyd |l dthX 8Bovink Ol Wave
nccorRR 6 pro@hl Tuhich. 1083 SA°K| BE HG RS oo 2
an . the..j oi [ [ : :
bend%igg%nz{n t%?.tﬂé Z)\re%ﬂg{] 1r{v ué{)rf? 9?1983%{3?28‘%{1 A9 diderdhe sh \m;xg a

_ iAv _ wchart seduentia
forml%g Oavr\fdnc(%ltt?ngngrﬂ%' fo? ‘fﬁeuf)rlege%t qi'f\;elﬁagn.OfFI%}.sﬂsrfldia%&% showing the

essential parts of a fixing device which fixes a joint jig of the present invention. FIGS.

8A to 8C are front and side views of the joint jig according to the present invention.
FIG. 9 is a flowchart sequentially showing a manufacturing method of a spiral duct
including an elbow according to the present invention.

As shown in FIGS. 3 to 8, the manufacturing apparatus according to the
present invention includes an uncoiler 100 which supplies a metal plate member with a
predetermined width, a wave cutting unit 200 which cuts the supplied metal plate
member into a wave shape, a first transfer unit 300 which transfers the metal plate
member from the wave cutting unit 200, a wave bending unit 400 which bends the
projecting wave portions of the transferred metal plate members upward, a second
transfer unit 500 which pulls the bent metal plate member, and a forming and cutting
unit 600 which forms the metal plate member, transferred by the second transfer unit

500, into an elbow and then cuts the metal plate member.
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i ncludi ng an el bow according to the present invention.
As shown in FIGS. 3 to 8, the manufacturing apparatus

wa@ewondismy to the present invention includes aPCT/KR2008/002852

uncoi l er 100 which supplies a netal plate nenber with
a predetermned width, a wave cutting unit 200 which
cuts the supplied netal pl %te menber into a wave
shape, a first transfer uni't 300 which transfers the
netal plate nenber fromthe wave cutting unit 200, a
wave bending unit 400 which bends the projecting wave
potrbansthe funchidert 108N Sieemetebiplatet memperafos forring esspiral duct is
upward, a second transfer unit 500 which pulls the
wounbenis skowh iipFEI® IenhddB, thadnetalf plateimemberds instalied gn such a
unit 600 which forns the netal plate nenber,
manntr thasfrerwad tpdingeirse4tidhd sansd érnsfer yni6600), andttbe frming
el bow and then cuts the netal plate nenber. Around the
and cuifiagub® 600 8, syhtieettiedlyl prpvide® nenber for forming a
spiral duct is wound. As shown in FIGS. 3A and 3B, the

met@k ndnafRtIRIEhhatatsi foghedwEthetah pRtichembemnag bytthatvave
t he wave bendi ng unit 400, the second transfer unit

cuttingOfnit 300, 16 dI86WI. NITWHn&HE Hlad rhkthber§QUt 3k &he longitudinal
symetrically provided. The manufacturing apparatus

directi® 418 sin{BtABLRly RLALE NS BIBEWS, re§iektiviy.t he wave cutting
unit 200, 1 nto’el bows. Two netal plate nmenbers cut in

t heyil angh t4dé Baking uhR20098 dRERs& UK SRAS Phishi AbSlidiEEN No.
into el bows, respectively. Since the wave cutting unit

2006-%3 8%9 ;ggds@&{hgﬁf%gh%ﬁgﬁzﬁﬁm Ra1 6t vARRkhG ﬁEéc?i!Be(Migrle.l

e present "applicant, it wi

o 30 LRSADS. o T IR 78 Wit
o BB BRI B R hr
memé%ﬁq@ptglg%l &H}I%g leeutncg'l?ec%’ 10%, 3 56con iinc 1r|12iti%%tfj01onr11infgor[)mﬁ% which
slightly bends the edge of the metal plate member downward, and a third inclination
forming roll 230 which bends the downward-bent edge of the metal plate member
upward so as to form a double folded portion.

The wave cutting unit 200 includes a line scribing roll 240 which scribes a
wave-shaped line on the metal plate member and a vertical forming roll 250 which
vertically forms the inclined edge of the metal plate member.

Further, the wave cutting unit 200 includes a partitioning roll 260 which cuts
the metal plate member along the longitudinal direction into two parts, and an inward
inclination forming roll 270 which bends the vertically-erected edge of the metal plate
member inward. The partitioning roll 260 forms an L-shaped single folded portion on
the edge of the metal plate member while cutting the metal plate member into a wave

shape.
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slightly bends the edge of the netal plate nenber
downward, and a third inclination formng roll 230

wabkiogh4dsends t he downwar d- bent edge of the netBCT/ER2108/002852

menber upward so as to forma double fol ded portion.
The wave cutting unit 200 includes a |line scribing
roll 240 which scribes a MQ%e-shaped line on the netal
pl ate menber and a vertical  formng roll 250 which
vertically fornms the inclined edge of the netal plate
menber. Further, the wave cutting unit 200 includes a .
parlic twaysi ertingLpit 209 ikludps eutesond,gdgpeforming glb 280 which
menber al ong the |ongitudinal direction into two
bendythe edgesar theawavenshapet! porepnmeft the meta) plategrembers spag to form a
whi ch bends the vertically-erected edge of the netal
singlepfobted poetidine rnd agaidd rolTA20 phichi guidesiand disohdrgaaovof St metal
an L-shaped single folded portion on the edge of the
plate Aetribkerspl at e menber while cutting the netal plate
menber into a wave shape. The wave cutting unit 200
I N(Ndtdes the SREONAItEGIENIE @00] Ag fits ltraa8Rr whitc30bésrded of a
t he edges of the wave-shaped portions of the netal
conveéoa isEn eI s 3O s@ablylttnkfer theausmegl plathe@berpor ti on,
and a guide roll 290 which guides and di scharges two
of THaemmRiraltuMAhshafBideécdrdileXs theoplchent Wanation tihdlindes the
unit 200, the first transfer unit 300 fornmed of a
wave (RAYEY Unitl 400) ARt RLbRir8Rf@Surdi05 6, 2kl Yhd foamsigeind ORtifE init
net al "pl ate nenbers. The manufacturing apparatus
0. according to the present invention includes the wave
"bending unit 400, the second transfer unit 500, and

A R B i,
and tI':_feO erming and cutting unit 600 are symmetrically installed in the front and back
direction. The symmetrical counterparts are denoted by the same names and reference
numerals and only one of each will be described.

As shown in FIGS. 4 and 5, the wave bending unit 400 includ;s a detection
sensor 410 which detects portions of the metal plate members, where the wave portions
begin, which are transferred in a state where they are separated from each other. The
detection sensor 410 is elastically installed to retreat and advance along the wave
portions by a spring 411.

The wave bending unit 400 includes a ball caster 420 which partially bends the

projecting wave portions of the separated metal plate members into a round shape.

The ball caster 420 is installed so as to be moved by a linear guide 421, as shown in

FIGS. 4 and 5.
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and the formng and cutting unit 600 are symmetrically
installed in the front and back direction. The

wayResikral counterparts are denoted by the SBOTBKR2018502852

and reference nunerals and only one of each will be
descri bed. As shown in FIGS. 4 and 5, the wave bendi ng
unit 400 includes a detectign sensor 410 which detects
portions of the netal plate nmenbers, where the wave
portions begin, which are transferred in a state where
they are separated from each other. The detectd on
sefibo ball tastérsi28) igompapedyof s upner ballicasteief?ean aﬁ%iwef ball
advance al ong the wave portions by a spring 4 11
casterwtdde Wenstiomg InFIGSIORC ite HFudless lawvdshall easter é‘r234léGn§%]11%to
partially bends the projecting wave portions of the
retreasepardithe dinmat guidept2dthey tive mowe poitionsofithe guinmetshplgie mopers.
bal | caster 420 is installed so as to be noved by a
BetwdehnBatovaibde cd@dr, 428sarshtheinear geidest214 anngwardinendbiad plate
caster 420 is conposed of an upper ball caster 422 and
424 i@ ihPRd. bakloneasdeof 423lovas tedtlovastdr 2Bl @Scand @26 dis SRovably
the |l ower ball caster 423 is installed to retreat
mstalreg\e@r)éihﬁaﬁaﬂd RQRfedalbrethd Alibyd siréaced24. portions of
e cut nmetal plate nenbers. Between the |ower ball

ef thd ban dadtfe1d0) tRakcand tisfe? Lnit@00 upimtatled to pull and
|nc Ined plate 424 is installed. At one side of the

uang£p%%5xgﬁ#ﬁagﬁ§hﬁknﬂ23 a cam 425 is novably installed
to be Iift

ed and | owered along the inclined surface

ﬂﬁ?}s %g&l ih 216884 P ek t‘ﬁ@%&;ﬁld‘{ sfel Dfit S6C ethdes amRbtahotor

|S|nsta dto transfer t he net al

510 &]%ﬁg}:\% Ve Sr aéﬁgecf QW 'rﬂldFA ﬁr r & @dfer roll&lS 36CRA%h are

cl'udes a st notor 510 which is

Onn‘?%% tg{,Ogg %Pvers%ﬂ)o‘ﬁ%‘@% to BOfhtepai r of transfer

The transfer rollers 530 of the second transfer unit 500 are installed in such a
manner that the height thereof is adjusted depending on the thickness of the supplied
metal plate members or the supply height of the metal plate members. On the top
surface of an upper frame 531, a first adjusting lever 532 for adjusting the height of the
transfer rollers 530 is installed.

The forming and cutting unit 600 forms the metal plate members, which are
supplied in a state where both sides thereof are bent, into cylindrical spiral elbows and
cuts the formed elbows.

As shown in FIGS. 4C and 4D, the forming and cutting unit 600 includes a
second driving motor 610 for generating power, and an encoder 615 which is formed
above the second driving motor 610 and measures the length of the supplied metal plate

members while transmitting a rotating force. The second driving motor 610 and the
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connected through a universal joint 520 to be rotated.
The transfer rollers 530 of the second transfer unit

wG@9asB43 nstal l ed in such a manner that the heBCTRR2008/002852

thereof is adjusted depending on the thickness of the
supplied nmetal plate nmenbers or the supply height of
the netal plate nenbers. On_the top surface of an
upper franme 531, a first aaFusting | ever 532 for
adjusting the height of the transfer rollers 530 is
installed. The formng and cutting unit 600 forns the .
encodeetoab it atcenemebeo sa paliet Hraasmissioppiupie dni whighsa gpeocket is
where both sides thereof are bent, into cylindrica
connesfed tidbugl Hosn.and cuts the fornmed el bows. As shown in
FIGS. 4C and 4D, the form ng and cutting unit 600
i nglugeesaasimeaondrids. Wiy g Ayahd 646 1 emnodgrehikt &t qongected to
power, and an encoder 615 which is fornmed above the
the p&R&EOREhsHidsiinN@niob@po&lidofaardidie agtocks Glitearideaghhingfo as to
the supplied netal plate nenbers while transmtting a
transnhi® aabiafide frerce.e. THO§proeieends dy forined inpgratly Gdith afidst gear 620
t heencoder 615 are connected to a power transn ssion

whichdsi@ tioeding feleg.ocket i's connected through a chain.
Further, as shown in FIGS. 4C, 5A, and 6A, the encoder

615 J BoGAMNEEE EHA L Ble 1HE ROVEI0 fsRRRHIVE £B8eddfd lgear 621, and
conﬁosggﬁo? an id1eespré%ket 61é§and a chain sg as to

e LRI 340 R B LO0E S Togs SR b o i

ronatlng for LB Giral et bBSinkd thetdi@8&End of
roller(ég ?rgssgnegafgé:g&vﬁcﬁﬁng’ggié&éoé}%hgesgrra&f gn(rJI1 t he éecor?d o8
Shaﬂgear 621 has a |lower pressing roller 622 installed

thereon,” the |l ower pressing roller 621 pressing a

gio thgf:sgqiéﬁg %%r é’iloirs] g(e)glregl r\}velthsef) t Eral gegru&tS ﬁg%ldgé abcwg§he second
gear 621. The third gear 623 has an upper pressing roller 624 installed thereon such
that the upper pressing roller 624 is adjacent to the lower pressing roller 622, the upper
pressing roller 624 pressing the connection portion of the spiral duct against the distal
end of the shaft.

The lower and upper pressing rollers 622 and 624 serve to press the double
folded portion and the single folded portion formed on the edge of the metal plate
member, and the lower pressing roller 622 has a concave groove formed thereon.

As shown in FIGS. 4C and 7, the joint jig 650 and a fixing device 640 for
fixing the joint jig 650 are installed above the upper and lower pressing rollers 622 and
624.

As shown in FIGS. 6A to 6H, the fixing device 640 includes a pedestal 641, a

support 642 installed on the top surface of the pedestal 641, a horizontal guide rail 643
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shaft. The second gear 621 is geared with a third gear
623 provi ded above the second gear 621. The third gear

WG2®%h&s4mn upper pressing roller 624 install ePCT/KB2@81002852

such that the upper pressing roller 624 is adjacent to
the | ower pressing roller 622, the upper pressing
roller 624 pressing the connection portion of the
spiral duct against the di ¢fal end of the shaft. The
| ower and upper pressing rollers 622 and 624 serve to
press the double folded portion and the single folded
installedrdri the sippered4nandne fissiguohg toheioneé4 Whichtls ceupiseto the
and the |lower pressing roller 622 has a concave groove
guidefrait 6831sd dsapdorizorsllsmown in FI GS. 4C and 7, the joint
jig 650 and a fixing device 640 for fixing the joint
j | TheFRstanevihg pomiohed4 dapuevettivel gyge raibédb ¢reoted on the distal
pressing rollers 622 and 624. As shown in FIGS. 6A to
end tekboft 4@ o siekSér[tdeﬁMF porthhbaons tougdsl to thedettalgulikTail 845 so
support 642 installed on the top surface of the
as to REEeSPo§41, UAddIané varical ougdd 861 648, kheSidait gt 680 wdnwalled,
t he support 642, and a first noving portion 644 which

whicﬂrrﬁo)n‘ﬁg Rl 5%9?19&1 B8l fHiedBerhBért iRd 8 c§lindifeal itabeHapont al |y

ve. The tirst noving portion 644 has a vertica

gui desnb@hlin 43, EHESCIEH jRBIONS fethiRiah a@itulbh@iceBipe éMohich

a second noving portion 646 is coupled to the vertical

i i i | . . t .
s orl AR 845 St B BAURPLI VIS . i

o B L d 8 - SR SR Mo 0 0, T
i gl R R B0 BT Fr S B e
In thi% cgéelﬂ Ehfael cgi%i)(/ieg fpie%iesv %gjlepes e[c%(\:/gl%l fgl’Sn% circ&gragrcis %v’hogehgenter angles
are different from each other.

Further, cylinders 653a and 653b are installed in both sides of the divided
pieces 651 such that the length of the divided pieces 651 is adjusted. Among the
divided pieces 651, a divided piece positioned in the upper side is fixed to the second
moving portion 646 coupled to the vertical guide rail 645 of the fixing device 640.

The cylinders 653a and 653b are coupled to self-aligning bearings.

The joint jig 650 has a moving plate 654 fixed to one surface thereof, and the
moving plate 654 is bent toward the inner curve of the joint jig 650 such that the metal
plate members are transferred in a state where they are held.

As shown in FIGS. 4 and 8, the manufacturing apparatus includes a cutter 660

provided on the front surface of the fixing device 640, the cutter 660 cutting the formed

elbows. The cutter 660 is composed of upper and lower cutters 661 and 662.
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di vi ded pi eces 651 are coupled to each other so as to
construct the joint jig 650. The divided pieces 651

wa@e@oneipd ed t hrough sel f-aligning bearings 65PCHERa®S/002852

to freely nove. In this case, the divided pieces 651
respectively formcircular arcs whose center angles
are different fromeach other. Further, cylinders 653a
and 653b are installed in both sides of the divided
pi eces 651 such that the length of the divided pieces
651 is adjusted. Anong the divided pieces 651, a
di %6 dedvipineldés. Sothe tuppereadilpweaittarsd! agd §62 jaze inptplled 3qas
t he second noving portion 646 coupled to the vertica
to ovegiap dectr athbr. 6 eafppeheitter 2b hip e wndeinsiatied ypas ©yprojsgkfrem
653a and 653b are coupled to self-aligning bearings.
the madthadtainy agpagteSbuthiaslsa inwalledgopsis 40 be %QAd fipwerd. t J%éﬁ@reo
surface thereof, and the noving plate 654 is bent
the uppev@i@r bhedoesnet intetferewith thdrtorined ntbojvsg 650 such t hat
the netal plate nmenbers are transferred in a state
whenhg &hayshake RefId. sAmesiigen citter FEESs idstaled #8,0ne Iside of a
~manuf acturing apparatus includes a cutter 660 provided
frame @83l R 4 6QRh o SHESIBEENIRe $HAG d64 BBtatled ubder Girathb 663 so as
cutter 660 cutting the formed el bows. The cutter 660

| 8 ofUBREDN 2NAt IHRWIherGitle! the B@keatsd, 6Gak ASS is
tosmﬁi%ﬁggaﬁaﬁg%i %, thenupper aanlomer cutters 661 and

instalR8%0 &t & fobial #ldeInSehPdete8r overl ap each other. The
upper cutter 661 1s not only installed so as to

e oyt : | _
Pr G G dMANP R RV Wk B ARRAMRIA, b Urst Syldkier 666

So as upward. Therefore, the

advmép er 3%¥%§%g%§ﬁﬂﬂﬂﬁ%-n°t interfere with the forned

,as shown in FIG 8, the upper cutter
oo RSB A 0T P ST B e v

T AR S I L
662 ig?sstaillsed at one side of the rail 667, and a second cylinder 669 for horizontally
moving the link 668 is installed on the link 668.

On the bottom surface of the frame 663, a rotating device 670 for rotating the
frame 663 by a predetermined angle is installed. The rotating device 670 includes a
driven gear 671 which is installed at one side of the bottom surface of the frame 663 and
has saw teeth fc;rrned at a predetermined angle, a driving gear 672 geared with the
driven gear 671, and a servo motor 673 which is installed above the driving gear 672 so
as to rotate the driven gear 671.

Further, the manufacturing apparatus also include a controller which generally
controls the elbow manufacturing apparatus so as to form the spiral duct.

In the manufacturing apparatus constructed in such a manner, the metal plate

member wound around the uncoiler 100 is continuously supplied.
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installed so as to rotate about one end thereof. The
link 665 has a first cylinder 666 installed thereon,

wo b@ofiixzgs cyl i nder 666 advanci ng and retr eat i PQI/KR2008/002852

link 665. The |ower cutter 662 has a rail 667 which is
vertically installed under the |ower cutter 667. As
shown in FIG 4B, a link 62? for lifting and | owering
the I ower cutter 662 is installed at one side of the
rail 667, and a second cylinder 669 for horizontally
noving the link 668 is installed on the Iink 668.
t hEirktpen operstor fraveallyf fixdsehe meteb pieamembeniodhe Ayl e@ﬁré@()
670 for rotating the frame 663 by a predetermn ned

the tranfr eolles 53& taakliteeljoiMfjig 63} througd) the Ware cetiiog untt| 200 éad ghe
driven gear 671 which is installed at one side of the

first thetfeomisddd. ace of the frame 663 and has saw teeth
formed at a predeterm ned angle, a driving gear 672
gedviesh inkthhatidneoftthe wetnl péme n@itiber anwnzpleted by thporarate? 3he
which is installed above the driving gear 672 so as to

metalf4tatngenithte vibiund efog@ate Ghdoiler F00 tivpulledt byethe wave cutting unit
manuf act uri ng apparatus al so include a controller

200 s¥hE foadnahadsy @pliédistptd1@).el bow manuf acturing
apparatus so as to formthe spiral duct. In the

”Hé%ft@e&#% bFﬂleE}H&ﬂrﬁ}Sﬂé GRS LipHe8 o {HR WareluRinERMNEI00 are

ate nenber mound around the uncoiler 100

bent l%}? th%?ﬁﬁ%%ﬁ@byinﬁ R 1 S8rifd £r8kh th@fir? ﬁ’&ﬂﬁ\hﬁ’én foRmual fo¥l 210,

met al ate me er to the ball caster 420,

and tlg%hgentttj’aﬂ&?r%lgﬁ tﬁe%(;fqg g t51ﬁ9)' a ¥ae %ﬁhg) e OFfhdr] @16 €aQes of two cut

wave cutt i'ng unit and the firs

B BT L 0

&}P ﬁlélge\ﬁg%Z rt}& {] ﬁg? O{’ﬁ[%glbtep?s Hﬂqgﬂolﬁéde]c&%iﬁe% EH&h? Qf line
and wave shapes depending on the size of an elbow which is to be manufactured by the
elbow manufacturing apparatus. That is, the center of the metal plate member is cut
into a straight line with a predetermined length, and the metal i)late member is then cut
into a continuous wave shape so as to be formed into a cylindrical spiral shape. The
number of waves of the cut plate metal plate members is properly set by an equation
established depending on the diameter and length of the elbow.

As shown in FIG. 3, two of the cut metal plate members are transferred from
the guide roll 290 through the first transfer unit 300 formed of a guide conveyor to the
forming and cutting unit 600 by the wave bending unit 400 and the transfer rollers 530
(step S12).

The detection sensor 410 installed in the wave bending unit 400 detects from

the straightly-cut metal plate members that the wave-cut portions of the metal plate

members enter. That is, the detection sensor 410 detects that the wave-cut portions of
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200 so as to be continuously supplied (step SIO. Both
edges of the netal plate nenber supplied to the wave

w@iwitez4init 200 are bent by the guide roll 2®O0I/KR2008/002852

installed in series fromthe first inclination formng
roll 210, and the central portion thereof is cut into
a wave shape. Further, the._edges of two cut netal
pl ate nmenbers are bent (st%g SIl). In this case, the
netal plate nmenber is cut into predeterm ned | engths
of line and wave shaﬁes dependi ng on the size of %ﬂ
the methlyplatewhgérbers enteioarst mmma@tdqﬁeégowgwéo ghaygigoder 615, and
manuf acturi ng apparatus. That is, the center of the
the ennedeal6 1 p hedtveateiymhensuties thedength pbths tenpfarghmefal platynembgrs.
predeterm ned |l ength, and the netal plate nenber is
Next, tthemetal platmmemberscane suppbied toulveebalhegster 480 8 thewpge bending
formed into a cylindrical spiral shape. The nunber of
unit 498V esn dffis tcaee, ahié sphighty-met portiphapé thee nistal splate mpewpess |pass
set by an equation established depending on the
throudi @bl canek hemak Hs.of Whbe tht aive-cis pettionn dfnthEl Getal3 plate
wo of the cut nmetal plate nenbers are transferred
memHet O tdppIdl 68 dapd 422 80retrbited B thdprofidcting wavanst portions of
unit 300 fornmed of a guide conveyor to the form ng and
the med! baRdntibdrs 6Q@h&Wn IEIGVEEe bendi ng unit 400 and the
transfer rollers 530 (step S12). The detection sensor

414 Rstb@atddednd 4 18ifea vhrnendhélthed pildte 409 rdelled bsthe right
fromthe straightly-cut netal plate nenbers that the

side hgg d?%&lngg '(;Sf e $heOfotrb B TBEADF Dlettath MBITREMSinGHMET until the

etecti on sensor 410 detects that the

proj ec\t‘lf%\éﬁv'v%}éth axg %éhg)glg z)f el ﬁ&aﬂgx&{@ m&h@érﬁ g%ﬁﬁﬁ%av%%ﬁ boRlMfls of

ction signal to t enhcoder 615, and

d 615 | .
o A EHE B PSR UL TSR o B 0 ks

lift dwenbers are supplied to the ball caster 420 of the
edyave bendi ng

When the wave-cut portions of the metal plate members pass, the cam 425 is
lowered along the inclined plate 425, and the lowered state of the cam 425 is maintained
at the straightlylf-cut portions of the metal plate members. Therefore, only the
projecting wave-cut portions of the metal plate members are bent upward.

When the projecting wave-cut portions of the metal plate members enter, the
cam 425 is lifted along the inclined plate 424 such that the wave-cut portions of the
metal plate members are bent upward. As the metal plate members are bent, curved
portions of elbows are formed at a gentle angle when the elbows are formed (step S14).

As shown in FIG. 5, the metal plate members passing through the ball caster
420 are transferred by the transfer rollers 530 connected to the universal joint 520, as a

rotating force generated by the first motor 510 is delivered to the transfer rollers 530.
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unit 400. In this case, the straightly-cut portions of
the netal plate nenbers pass through the ball caster

wad2®9as3ius. VWen the wave-cut portions of the PEI/KR2008/002852

pl ate nmenbers are supplied, the cam 425 is retreated
by the projecting wave-cut portions of the netal plate
menbers, as shown in FIG &E The retreated cam 425 is
lifted along an inclined pFate 425 installed at the
right side of the drawing. Since the retreated state
of the cam 425 is maintained until the projectin . .
wailbe metal piate insmbersf trangteried tia Fugh Hranpas ﬁbf’e?"é’Piﬁ%%’, the jint
wave-cut portions of the metal plate nenbers are bent
jig 639pvibe dingle folétcapertipheand thedqublgefoldesl porsiaa ¢ the agetak plate
lifted. Wien the wave-cut portions of the netal plate
membreThermepead by thdrepmearmd 2owerspriessing dlers @¥7ganche24 nstalled at
inclined plate 425, and the lowered state of the cam
the 10425 ehd ofahdjoantniégl 650, dnideths tettaivg bf the- mrassep opiralodust éf rocked
the nmetal plate nenbers. Therefore, only the
alongRhOLBGEd e yaMe wand-cgiorii@ss of the netal plate
menbers are bent upward. \Wen the projecting wave- cut
POt QB FerQfutthihes INB irtkalloll & projexnfemvardomrthe joire: jigatPO4BE is
is lifted along the inclined plate 424 such that the
lifted Ve Rere e, PRE LiPBS clitert 68 6R{ 8k Rb@heednBobelserfrmgbeith the
upward. As the netal plate nenbers are bent, curved

. rfd : Wae BEiBe Fiyegd at a gentle angl e when
sp1ra1?ﬁ1§{4gﬁ§g\}\§1fo§§%<p?or%g% %step S14). As shown in FIG 5,

t h%tmﬁfsatgraal AL rlE @&fé;?fr fggﬁg{;/)&gcﬁt@i @e9hs tlaenthiaed by the first

caster 4 are trans the transfer rollers 530

cylin?eg agct ad hOnkh &g}%}ﬂi‘teﬁ §6¢ ?étreia@,i Mk 1&%%68 as rAatb@hBdudt Rde of its

rce generated ITst notor 510 1s delivered to
sdesy ¢ Brab ML 65 1 LB By BT s Ua P B R Gomect o the
e U550 BB BT LR GRg on e coubl

The lower cutter 662 is lowered along the rail 667 as the second cylinder 669
and the link 668 retreat.

The upper and lower cutters 661 and 662 are separated from each other While
the elbow of the spiral duct is manufactured by the joint jig 650.

The metal plate members supplied in such a manner are formed in an elbow
shape by the joint jig 650. As shown in FIG. 9, since the curved surface of the elbow
of the spiral duct is bent by the ball caster 420, the outer circumference of the elbow
forms a smooth curve, not a polygonal shape with abrupt bends (step S15).

When the elbow is formed, the encoder measures the length of the metal plate
members separately from the length of the portion cut by the wave bending unit 200.

When the elbow is formed with the length of an elbow which is to be formed, the elbow

is cut by the cutter installed in front of the joint jig 650.
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menbers are pressed by the upper and | ower pressing
rollers 622 and 624 installed at the | ower end of the
W@ ei0at1433e3 650, and the el bow of the pressed spPUCT/KR2008/002852
duct is rocked along the curved |line of the wave-cut
portions. The upper cutter 661 is installed to project
forward fromthe joint jig 650, but is lifted.
Therefore, the upper cuttert®61 can be prevented from
interfering with the spiral duct which is rocked while
being forned. At this tinme, the lifted state of the
up pelencliotrhetiorb@1the slbwwi istcainpédedy hose isf forred gya paight line.
666. As the first cylinder 666 retreats, the |link 665
Then, 18 duOttRtetishvalibe ipmnendlowdrscustbne] abd GoRerd engagébHithsach
rotated, the frame 663 is lifted upward with respect
other} @ditherdtdtigaies a0 66idtes S®ad foatut tHeelhppara sirtighe iin661
is lifted. The I ower cutter 662 is | owered al ong the
r aiThe 6 Gtaish tdgleS@E0NR Gytatingdedevi® ianchldulted i ddpefidiBg on
retreat. The upper and |lower cutters 661 and 662 are
speciBERBLAbL thel IR W. €A RhhBle, Wi dnBleliB praPetl9 Wontiollddein the range
spiral duct is manufactured by the joint jig 650. The

£ 0-JRdRkeck] AbENIRIBR IR SR hEbbW. SUCh a manner are
© fof%%?gfﬁkan el bow shape by the joint jig 650. As

sh lobatils ' SHARCE RillohRe R &vin
t eﬂogéﬁoﬁaftgaéﬁaﬁg‘(’eggﬁt@eggogﬁgebalI c:astelr0 420, the s

of
s G54 EEUECUPSERENERIBN 1 SLROMOm, dpd MU gl

sl BB FRSOR, SORRPEEE R kI

l ength of the.port t t he wave bendin nj

200 U grit eI Bt ot Meqites # Raer BHisPog w62 ae
rotateecf. b(ﬂ/lv aV\Qzlzlt(e: hwllle%e ttl(l)e ngefr Oaglgelgw& Ql?tte?é l%ng and 662 are rotated by a
predetermined angle, the elbow is cut into a straight line (step S16).

After the elbow is cut, the metal plate member is continuously supplied from

the uncoiler 100. The process of forming the elbow is repeatedly performed.

[Industrial Applicability]

According to the present invention, the projecting wave portions of the metal
plate members are bent so as to form the elbow. Therefore, it is possible to
manufacture an elbow which is curved at a gentle angle. Accordingly, fluid can flow
smoothly along the curved portion of the elbow.

Further, as the elbow is formed by consecutive processes, it is possible to
increase productivity.

While the invention has been shown and described with reference to certain

exemplary embodiments thereof, it will be understood by those skilled in the art that



Is cut by the cutter installed in front of the joint
jig 650. When formation of the elbowis conpleted, a
whomg/1es4iormed in a straight |ine. Then, to CRECT/KR2008/002852
el bow, the upper and lower cutters 661 and 662 are
engaged with each other, and the rotating device 670
rotates so as to cut the eIQOM/in a straight line. The
rotation angle of the rota@ing device is cal cul ated
dependi ng on specifications of the el bow For exanple,
the angle is properly controlled in the range of 0-33
variowbegraegss, indiope redidrdgtasls mine be imasle ghereipewthgys\depariiag from the
rotation of the rotating device 670 is performed as
spirit fund saope of theendmiivi agdefomd b he appendedatlaignsby power
applied to the servo notor 673, and the driven gear
671 geared with the driving gear 672 is rotated, so
that the entire frane 663 is rotated. As the rotating
device 670 rotates, the upper and |ower cutters 661
and 662 are rotated. In a state where the upper and
| ower cutters 661 and 662 are rotated by a
predeterm ned angle, the elbowis cut into a straight
line (step S16). After the elbowis cut, the netal
pl ate nmenber is continuously supplied fromthe
uncoi l er 100. The process of formng the elbowis
repeatedly performed. [Industrial Applicability]
According to the present invention, the projecting
wave portions of the netal plate nenbers are bent so
as to formthe el bow. Therefore, it is possible to
manuf acture an el bow which is curved at a gentle
angle. Accordingly, fluid can flow snoothly al ong the
curved portion of the elbow Further, as the elbowis
formed by consecutive processes, it is possible to
i ncrease productivity.
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Wil e the invention has been shown and described wth
reference to certain exenplary enbodi nents thereof, it

wowdb/1s4zinder st ood by those skilled in the arPCI/KR2008/002852

t hatvari ous changes in formand details may be nade
therein without departing fromthe spirit and scope of
the invention as defined bé t he appended
claims.[Clains] 1. A manuf 8turing apparatus of a
spiral duct including an el bow, conprising: a wave
bendi ng unit that upwardly bends projecting wave
[Clairpgdrti ons of metal plate nenbers supplied in a state
where the netal plate nmenbers are cut in such a manner
t hat Aansufainghg dppaetused awpiresiuat iaciudinges: elkpw,camprising:
unit that transfers the nmetal plate nenbers having the
beatwavevisendorgt wdh shat apwasily demdsnprozeting tave myrtigristof metal
that forns the netal plate nmenbers transferred from
plate hiventeramgfpéied unia statet whare alyd inmthli Wate mehbers ashaptein such a
presses the netal plate nenbers to forman el bow, and
mannb@Rt Littadotit Nige Bbd davddl aaé ormedpers. 2. The
manuf act uri ng apparatus according to claim1, wherein
t hg WaNer RRNJIhAC triflférs ItRE Mg Splatd héhbers a8t thBdent wave
advances and retreats so as to upward bend the wave
portid@f ddqgons of the metal plate menbers having
continuously cut lines and waves upward; a camthat is
' n%tmﬁg aga QG Sh @R ffornfiahb dlchal RfE BlenREl thahsferred from
retreate y the projecting wave portions of the netal
L e : . I
the e R i A P Th e LS e oo

an I8 AENRASAIp Al LRG0T the ball fcaster 3.

ring apparatus according to claim1,
wherein the transfer unit

2. The manufacturing apparatus according to claim 1, wherein the wave
bending unit includes:

a ball caster that advances and retreats so as to upward bend the wave portions
of the metal plate members having continuously cut lines and waves upward,

a cam that is installed at one side of the ball caster and is retreated by the
projecting wave portions of the metal plate members; and

an inclined plate that is installed in such a manner that the cam is lifted and

lowered by the advancing and retreating of the ball caster.

3. The manufacturing apparatus according to claim 1, wherein the transfer unit
includes a pair of upper and lower transfer rollers which are installed so as to be rotated

by a universal joint coupled to a first motor and transfer the metal plate members.
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includes a pair of upper and | ower transfer rollers
which are installed so as to be rotated by a universa

wo einti4sazipl ed to a first notor and transfer tPET/RBR@B/002852

pl ate nmenbers. 4. The manufacturing apparatus according
to claim1, wherein the form ng and cutting unit
i ncludes: a | ower pressing,toller that is installed so
as to be rotated by power iéeceived froma second
driving notor; an upper pressing roller that is
install ed above the | ower pressing rolley so as.to.
pr 65.5hq MenHarITIRg FRNATHPH RSSO i Qaimh L WhsRg (e ffreing and
that is installed above the upper pressing roller and

cuttingagitangledest jig fixed thereto, the joint jig formng
the netal plate nmenbers transferred fromthe transfer,
unitlowert pressimgy tdlled thet a3 instadlod ;so #s dotbe aptatedaly pawer received
conposed of upper and | ower cutters which are

from & Bbadl Hadingmdtognt surfaces of the upper and | ower
pressing rollers, respectively, so as to cut the netal
pl ah eppahestgfroli¢rahatiinimstailed ybovedhe taer phespioglygliarise as to
joint jig; and a rotating device that horizontally

press i Rhemetadnplaciiht@berysi ng a driving force of a servo
notor. 5. The manufacturing apparatus according to
cl aifiRidg dwhes glanistingaN@vebovenish dgpen Pidssing edlitemdas a joint
det ecti on sensor which detects entrance of the

jig iR ORfdid NPe YEME j1B KokthRgSthe fmdthieplaR! Mkmpet ttarRRiiieer fiom the
supplied in"a cuf state where |ines are continuous

transfih L WRY £ Sy1iRiricdlN@ap@nuf act uri ng apparatus according

to cfal m 43,, wher el nﬂgtihe form ng and cutting unit

i ngl UHRS that is composed of upper and lower cutters which are installed on
front surfaces of the upper and lower pressing rollers, respectively, so as to cut the metal
plate members formed into a cylindrical shape by the joint jig; and

a rotating device that horizontally rotates the cutter using a driving force of a

servo motor.

5. The manufacturing apparatus according to claim 2, wherein the wave
bending unit includes a detection sensor which detects entrance of the projecting wave

portions of the metal plate members supplied in a cut state where lines are continuous

with waves.

6. The manufacturing apparatus according to claim 4, wherein the forming and

cutting unit includes:

an idle sprocket that transmits power of the second driving motor; and
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an idle sprocket that transmts power of the second
driving notor; andan encoder that neasures the |length

wo@boobhes3met al pl ate nenbers supplied by the roPEI/K&no0si02852

the idle sprocket. 7. The manufacturing apparatus
according to claim4, wherein the fixing device
i ncl udes a second novi ng pg&tion coupled to a vertica
guide rail so as to fix thé“joint jig and a first
novi ng portion coupled to a horizontal guide rail, the
first nmoving portion bein% coupled to one side of the
s eenrucateyihagmpautdsdhe leggthTshevmnial pleteunembera pprplisd by the
according to claim4, wherein the joint jig includes:
rotatien f the &dle sprodfet.di vi ded pi eces that are divided in a
~circular arc shape; a plurality of self aligning
bearings that are coupled to the respective divided
pi eces such that the divided pieces freely nove
Wi t7h Ok miantfactieing appardtthadchedimglicaniainng, wheren theofixiog dayice
el bow fornmed by the joint jig; and a plurality of
include¥ lai seeleidsméNag peibarupled o Dnaticl geidefrail beas espethtjoiet jig
di vi ded .pi eces and are coupled in such a manner that

and al &t kMg pdrBod EQEIIN 0¥ BSrizShtal TgtedoRAIU HRCAitgt indEing portion
apparatus ‘according to claim4, wherein the rotating

beingdVhEE 1b B HEESE the s&BhY hFMDportib@dt 1S installed at
one side of a frame; a driving gear that is rotated by

a driving force of the servo notor; and a driven gear
that is geared with the driving gear so as to rotate
the f i | PALigt 4YS hd1§bihitOji
any Og s EPAGE EIBeNBDARAL S VREM dheikClig
erving as the center of rotation is installed under a
Fame havi ng the upper cutter installed at one side

t hearp 1(1)1'falityaofJ Ai\rzlll(/’le& Sieicens%fleﬁlalree iv?&edtirt] & Cﬁ‘&ﬁglr art isﬁa%ef)f the

a plurality of self aligning bearings that are coupled to the respective divided

inclu

pieces such that the divided pieces freely move without interfering with the advancing
direction of an elbow formed by the joint jig; and
a plurality of cylinders that extend from one side of the respective divided

pieces and are cdupled in such a manner that the joint jig freely moves.

9. The manufacturing apparatus according to claim 4, wherein the rotating
device includes:

a servo motor that is installed at one side of a frame;

a driving gear that is rotated by a driving force of the servo motor; and

a driven gear that is geared with the driving gear so as to rotate the frame.
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frane so as to rotate about a fi xed one end of the
link, and a first cylinder is installed on the Iink.

wda 2009/Tks43ranuf act uri ng appar at us accordi ng t o BC/KE2@S/002852

of clainms 6 to 9, wherein a rail is vertically forned
under the | ower pressing roller, alink for lifting
and |owering the lower cutter is installed at one side
of the rail, and a second gﬁlinder is installed on the
link. 12. The manufacturing apparatus according to
claim8, wherein the divided pieces of the joint jig
havé. Zheovamgagiudig apparatos jascirding tcoway dngnef slamsideto 9,
~and i nner curve of the divided pieces so as to guide
wherdife hirgteashafblsetvingnasithe centemdferotatign ihimsfatledtinder @. frange having
The manufacturing apparatus according to claim 4,
the uppeerceitdt ihkellddoarmepidsthergf,rolihlets instsllal setbonthegesie of the
integrally forned thereon, the second gear being
frameQRadsad rothfebbine fixddsdne@pdlof terlivkd ahda éirs pyledee is inbtaliéd on
Is rotated by a second driving notor, and the upper
the lil¢.€ssing roller has a third gear integrally fornmed
thereon, the third gear being geared with the second
gear. 14. The manufacturing apparatus according to
claim 10, wherein the link is pulled by the first
Cyliiindge $@n@scthngd labbarhfi§ ARORAnL W LRY Ml bf LRIFREM to 9,
to the hinge shaft,and the lifted state is maintained
i h . es: s
whercifl a3 B Gl Sorh P hndcrTpe R pRAHELoREEE LI For ifig and

lower{irx?é H{,eglgﬁgr?f 'cﬁ]tge&aig Rk AHed Sat ARG %E(ﬁ:i 55‘TgthE Qaff) 'cﬁidﬁ] Qecontll ecgﬁi.clébr is

I Ng device rotates e trane 1n e rang

. - 33 degrees depending on the | ength neasured by the
lnStalger‘;{coé’utg?%B]gch that the el bow formed by the joint jigis
cut in a straight line.

12. The manufacturing apparatus according to claim 8, wherein the divided
pieces of the joint jig have a moving plate which is bent toward one surface and inner

curve of the divided pieces so as to guide the metal plate members entering the joint jig.

13. The manufacturing apparatus according to claim 4, wherein the lower
pressing roller has a second gear integrally formed thereon, the second gear being
geared with the first gear formed in a sprocket which is rotated by a second driving
motor, and

the upper pressing roller has a third gear integrally formed thereon, the third

gear being geared with the second gear.

14. The manufacturing apparatus according to claim 10, wherein the link is

pulled by the first cylinder so as to lift the upper cutter with respect to the hinge shaft,
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16. The manufacturing apparatus according to claim1l
further conprising: an uncoiler that is provided in

wo e@wnt143f3 t he wave bending unit and around whi BET/KR2008/002852

metal plate nenber is wound; and a wave cutting unit
that cuts the netal plate nenber supplied fromthe
uncoi l er such that lines are continuous wth waves.
17. A manufacturing met hod?8f a spiral duct including
an el bow, conprising: bending projecting wave portions
of netal plate nmenbers upward by a ball caster, the
and thelided pitait és meaiiteinsd biei sugh cumainnerstheh the nppRIesutich sloes not
straight lines and waves are forned; transferring the
interferetwath qnl db@w meindheis $o bsfomged pair of transfer rollers
which are rotated by a first notor installed in a
manuf acturing apparatus of a spiral duct including an
el bow, pressing a single folded portion and a doubl e
f olj degh® @fdn Rt @ingt dpparmisadccpldiige tovelahr % wisireig the petating
and | ower pressing rollers while the transferred netal
devicPr@hiBs TRTRSAS InAhE rdrk 089-3 Idpreées Gepanidirgy orsthefengly nwasured
joint jig; andcutting the el bow forned by the

by thél‘g{wﬁrﬁ@heﬁ HRGHRRBALHRd B Rk JORP ﬁg 960 ih @WRAighUideLr S.

manut act uri ng nethod according to claim 17,
wherein, in the bending of the projecting wave
portions of the netal plate nmenbers, a detection

e i ti .

poript Dhe et Ru S bR, oo B PORIERLE RN prsine:

i gnal_t. : , t by

ot Sonacifs S EERE i REy TR Bh RRSHESRi{o08 6 fhich
the Cgiéﬁk”%&ﬁ ng%%ug&%%gr retreats along the projecting

a wave cutting unit that cuts the metal plate member supplied from the uncoiler

such that lines are continuous with waves.

17. A manufacturing method of a spiral duct including an elbow, comprising:

bending projecting wave portions of metal plate members upward by a ball
caster, the metal plate members being cut in such a manner that a straight lines and
waves are formed;

transferring the metal plate members using a pair of transfer rollers which are
rotated by a first motor installed in a manufacturing apparatus of a spiral duct including
an elbow;

pressing a single folded portion and a double folded portion of the metal plate
members using upper and lower pressing rollers while the transferred metal plate

members are rolled into a circular shape by a joint jig; and
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portions of the supplied netal plate nmenbers. 19. The
manuf acturing nmet hod according to claim17, wherein,

WO poobhe3py essi ng of the single fol ded porti on BCHKRR@S/002852

doubl e fol ded portion while the netal plate nenbers

are supplied to the joint jig, the single folded

portion and the double folg d portion are pressed by

t he upper and | ower pressi g rollers. 20. The

manuf act uri ng nmet hod according to claim17, wherein,

in the cutting of the el bow, the upper cutter is

| i totddg vthe letbay fforamed b thd iteadfagfurisgr apppestes vHing uppergand

shaft, and the lower cutter is |owered along a rai
lowerwlogerst he el bow i s forned.

18. The manufacturing method according to claim 17, wherein, in the bending
of the projecting wave portions of the metal plate members, a detection sensor detects
entrance of the projecting wave portions of the metal plate and then sends a detection
signal to an encoder, the encoder measures the length of the supplied metal plate
members, and a lower ball caster of a ball caster retreats along the projecting wave

portions of the supplied metal plate members.

19. The manufacturing method according to claim 17, wherein, in the pressing
of the single folded portion and the double folded portion while the metal plate
members are supplied to the joint jig, the single folded portion and the double folded

portion are pressed by the upper and lower pressing rollers.

20. The manufacturing method according to claim 17, wherein, in the cutting
of the elbow, the upper cutter is lifted while a frame is lifted with respect to a hinge

shaft, and the lower cutter is lowered along a rail when the elbow is formed.



