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1 [DESCRIPTION] [Invention Title] MANUFACTURING APPARATUS AND
METHOD OF SPIRAL DUCT INCLUDING ELBOW 5 [Technical Field]

The present invention relates to a manufacturing apparatus and method of a
spiral duct including an elbow, and more specifically, to a manufacturing
apparatus and method of a spiral duct including an elbow, which cuts a metal
plate member into a wave 10shape 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 fWHSGRISEOND particles and so on. An apparatus for
manufacturing a spiral duct has a plurality of pressing rollers arranged in a
plurality of IRERBAMTEIE] thin metal plate member wound around a reel stand

passes thiguafuiheFessiag otiefR RPN ENdD RitheimsBHIRIR Memberare

bent away from each other. Then, as the metal plate member is pressed by
the pressifyGbligENEOFlR@%he 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
supportedBycdimizalibiéidd projecting guide rods installed along the

circumfereﬂiual dlre tion o the eilX dt%rha CX“PdI’IC&J sglral duct is for

(S 1y, 1011 manufactprin ara us and me
When the splrgllr 5uct IS formed ave a proper len IS cut By a C|rcular

cspiteil. duct including an elbow, and more specifically, to a manufacturmg apparatus and
method of a spiral duct including an elbow, which cuts a metal plate member into a 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.

In the process of manufacturing the spiral duct, the pressing rollers for
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25In the process of manufacturing the spiral duct, the pressing rollers for 2
bending both ends of the metal plate me%ber, and the pressing rollers for
pressing both ends of the metal plate member, are driven by a plurality of
gears or chains. Such a representative spiral duct manufacturing
apparatus is disclosed in Korean Unexamined Utility Model No. 1999-5329
(hereinafter, referred to as "related art 5 1"). Referring to FIGS. IA to IF, the
construction of the spiral duct manufacturing apparatus will be described.

As shown in FIGS. 1A to IF, the spiral duct manufacturing apparatus
apERIEINGIA thayelatethaihcariesmanbetadniale premberdidrsppiediiomom
reel stand 19, through a plurality of bending rollers 21 arranged in a plurality

of e s ) BlalsoMe Bt ity oF Bie RIBEAIStESHE I HS: Then, both

ends of thg metal platsmambepls algPrassaddavinte siacarallgssliseasin
to form a cylindrical duct, and the duct is cut by a circular saw blade 42. At

tH@_@%ﬂ éi@@@fl‘t'méi l_SEHiHYrMQ@?I]éF@:219,98@%@@111Hf@_ﬁfféfatfﬁﬁgﬂaﬁﬁéirﬁbfed art
d[‘%l”ﬁéﬁ%ﬁ?ﬁg 2¢ iadnstaied, o aflrstIAIS dibn e Y RAr AR 2A @A Cruring
composed of a lower driving roller 24 which is connected to a cylinder 25 so

agprdbsopbregaldsctiiediertical direction, and an upper driving roller 23 which

is disposed abpve the | driying rgller. 24 and recejves power from a
criving maty T e T B B iy R S ggeraes
inchsddngzadonk 32awhich adjusta g stingrerce:forscoupling thenbeméel stand

portions 18a and 18b of the metal plate member 18 supplied from the transfer

uhit raugh? BRRHAYSPh G Tulines 31t WriEAngsd 126 Rl BrSs fovs 1g8end
hewtingndieobalt Iefasiene chinpiatogsierupiReh and ariicWrkirpme sénwaichs

guides a duct which is formed in a cylinder shape while passingghrough the

pPESBIRY GOM¥RrEting rollqme ki arde e 3a M5 R lsHirhl 4dide Grsbiecasby
formedign dhe gy srcumigrentialisurizcadheiRgls thaisRirsl gHide GEeaus: 2

35 serving to guide the duct. 25Under the forming unit 3, a cutting unit 4 is
ineeiliEngonpeiiecs deying tebkss122 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.

The circular frame 34 has a spiral guide groove 35 formed on the inner
circumferential surface thereof, the spiral guide groove 35 serving to guide the duct.

Under the forming unit 3, a cutting unit 4 is installed on the second table 12.
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3 The cutting unit 4 includes an operating plate 41 which slides on the
second table 12, a bracket 46 which is inStalled on the distal end of the
operating plate 41 so as to connect the circular saw blade 42, a motor 43 for
rotating the circular saw blade 42, and a cylinder 44 which adjusts the height
of the circular saw blade 42. 50n the second table 12, a cylinder 47 for
moving and returning the cutting unit 4 is installed. The first and second
tables 11 and 12 are connected through a guide plate 5. The spiral
duct manufacturing apparatus according to the related art winds a metal

band, suppliedatiag wliquecanglcadipeaaairinuliical Shapa, Ih@SELY the second
manufacturing 10 a spiral duct. The spiral duct manufacturin

3Pl ke d PERKeIALYRES Hatied amdt g ardhREng. Rive st
MaRUfACtuEE-A sRial duptdianng analRewvbichisihentatAaredgternined.,

angle depending on a place where the spiral duct is installed. Further, a spiral

dmﬁ mﬁuﬁeﬂﬂm@ﬁmﬁva@@%@%&ﬁ@@ @@i&ﬂé@é@lﬁﬁlef@-Korean Patent
Laid-openEyglicatin MNei220 Q'é%ﬁﬁgr (Perginafier, TR, HiAles A Lgi

filed by the present applicant. FIGS. 2 A and 2B show the spiral duct
rdain ufiaciiadin g lepiyat atyssecond Awlshdwvanih IRI@S conpeetnd BB utheaspirdd dlast
nufacturing apparatus according to related art 2 includes a first edge
forming roll 10 for forming a double 20 folded portion 31 on both edges of a
metal ban@h30sparduitioonionu? mhasepparizoniat sataion drglepatiodioallys a
varies so as to cut the metal band 30 supplied from the first edge forming roll
105HIP A AVBRIFdALIgHTIR SHEYe By cHREsYithaRTal e stBAr HAd Y ne
segmnaeevice 50 which winds the cut metal band 30 into a spiral shape
while coupling a single folded portion 32 to a double folded portion 31. 25The
spiral ductlffaiifltsinBrapRsiding aahemcareiot G Riratdighiormed

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. 2 A and 2B show the spiral duct
manufacturing apparatus.

As shown in FIGS. 2 A 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 periodically varies so as to cut the metal band 30 supplied from the first
edge forming roll 10 into a wave or straight line shape along the longitudinal direction,
and a seaming device 50 which winds the cut metal band 30 into a spiral shape while
coupling a single folded portion 32 to a double folded portion 31.

The spiral duct manufacturing apparatus can manufacture not only a straight
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4 spiral duct but also a spiral duct having an elbow. Since the elbow is
formed in such a manner that the outer cfrcumference thereof is set in a
straight line, the elbow is not formed in a gently curved line, but in a straight
line which is bent several times at various angles. 5 [Disclosure] [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 10 including an elbow that manufacture a duct and an
elbow for connecting a duct to another duct. It is an objective of the

pEpisANtUBVBRTQHL e fPeMideda manpfactisiig apraraiusiBed meshaeiahauch a
spiral duct including an elbow that cut a metal plate member wound around a

r&RATRRED B e WP aHR B RCr tHE SRS ECHf g A vE PatitRS SRerbmEt) not
plaigdb imerebaryiQ MaUfRCIUSE: 8SR! r@%ﬂg}ﬁt navipgianislbaw.ElerniaRl at
Solution] In one aspect, the invention is directed to a manufacturing
appEeRasisa spiral duct including an elbow, comprising: a wave bending
unit that upwardly bends 20 projecting wave portions of metal plate members
supplied in a state where the metal plate members are cut in such a
manner th@isckisaight line and waves are formed; a transfer unit that transfer
the metal ﬂat me erbslh ing the bent wave portions; and a forming and
cutting un tﬁczi 6fms the metal plate members transferred from the transfer
unit into alayiddricasdpirdshagpaipresdrs tikenetbl@iateinembsjstoe 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

plate members are cut in such a manner that a straight line and waves are
formed; a transfer unit that transfer the metal plate members having the bent wave
portions; and a forming and cutting unit that forms the metal plate members transferred
from the transfer unit into a cylindrical spiral shape, presses the metal plate members to

form an elbow, and then cuts the metal plate members.



10

15

20

25

25 form an elbow, and then cuts the metal plate members. 5 In another
aspect, the invention is directed to a marﬁjfacturing 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 5 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 platenragsiersspieinghdppesmiod lowaeqeassingmelersivhile thehod of a
transferred metal plate members are rolled into a circular shape by a joint jig;

atrr L AG B R ot RN IS IR R RERIEIE MAY SSHBAMYAYS BYHENaoh&retal
1@@{3@4@%&&u}ﬁ%@d{@ﬁcﬂmiqgs%fr%m%]plate mEoiQEeRHR-aNth ARG 2
(0]

jects, features and advantages of the invention will be more apparent from

tﬁ@méyéhph@tmﬁahﬂlélmmwa&b?ﬁéﬂfé@f@rﬁb@ﬁﬁﬁéyg@emﬁ@lmﬁwmﬁnﬁﬂs
aglilystraigd iy the REGOMRARYING Araingsa d 8, ¢dravings AR N9hstalled in a

necessarlly to scale, emphasis instead being placed upon illustrating
priagiblesohghepivantion a spiraFiBct Angdudiptam orthosvseotiomal vienglef @lded
conyentionl Spital dugtmanuiaciying ARBRLAINS, o e FIG LIS SRR,
view of the spiral duct manufacturing apparatus which'is 20pattially cut.
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 scale, emphasis instead being placed upon illustrating principles of the invention.

FIG. TA is a plan cross-sectional view of a conventional spiral duct
manufacturing apparatus.

FIG. IB is a front view of the spiral duct manufacturing apparatus which is
partially cut.

FIG. 1C is a perspective view of a forming unit.

FIG. ID is a perspective view of a cutting unit. FIG. IE is a side view
illustrating an operation state.

FIG. IF illustrates a metal plate member.

FIG. 2A is a side view of a spiral duct manufacturing apparatus filed by the
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FIG. 1C is a perspective view of a formingNunit. FIG. ID is a perspective
view of a cutting unit. FIG. IE is a side view illustrating an operation state.
FIG. IF illustrates a metal plate member. 25FIG. 2A is a side view of a spiral
duct manufacturing apparatus filed by the 6 present applicant. FIG. 2B
is a side view of a spiral duct manufacturing apparatus filed by the present
applicant. FIG. 3 Ais a front view of a manufacturing apparatus of a
spiral duct 5including an elbow according to the present invention. FIG.
3 B is a plan view of the manufacturing apparatus of a spiral duct including an
efheshassaieing to the present invention. FIG. 4A is a front view of a
manufacturing gﬁparatus of a spiral duct including an elbow according to the

present inbEAtioR .11 6F1Es, WA R ViCRF b MM RRAMIRE ARRIY S a by st
FhaséhdrphicartC is a side view of the manufacturing apparatus of FIG. 4 A.

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

FIG. 3 B 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. 4 A.

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

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. 5 A.

FIG. 5C is an enlarged view of a ball caster of the wave bending unit of FIG.
5A.

FIG. 5D is a plan view of FIG. 5C. FIG. 5E is a side cross-sectional view of
FIG. 5D. FIG. 5F is a side view of FIG. 5D.

FIG. 6 A is a front view of a forming and cutting unit according to the present
invention.

FIG. 6B 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.
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FIG. 4D is a side cross-sectional view of the manufacturing apparatus of FIG.
4A. FIG. 5A is a front view of a wave bendlng unit according to the present
15invention. FIG. 5B is a plan view of the wave bending unit of FIG. 5 A. FIG.
5C is an enlarged view of a ball caster of the wave bending unit of FIG. 5A.
FIG. 5D is a plan view of FIG. 5C. FIG. 5E is a side cross-sectional view of
20 FIG. 5D. FIG. 5F is a side view of FIG. 5D. FIG. 6 A is a front view of a
forming and cutting unit according to the present invention. FIG. 6B is a plan
view of FIG. 6A. FIG. 6C is a side view of FIG. 6B. FIG. 6D is a side

Cross-sectippabrigW @bnt 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. 8 A.

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

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

duct including an elbow according to the present invention.

[Mode for Invention]

Hereinafter, exemplary embodiments of the present invention will be
described with reference to the accompanying drawings.

FIG. 3 A is a front view of a manufacturing apparatus of a spiral duct
including an elbow according 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. FIGS. 4 A to 4D are diagrams showing the manufacturing apparatus
according to the present invention. FIGS. 5 A to 5F are diagrams showing a wave
bending unit of the present invention. FIGS. 6 A to 6H are diagrams showing a forming
and cutting unit of the present invention. FIG. 7 is a diagram showing the essential parts
of a fixing device which fixes a joint jig of the present invention. FIGS. 8 A to 8 C are

front and side views of the joint jig according to the present invention. FIG. 9 is a
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7 FIG. 6E is a front view of an essential part of a fixing device that fixes
a joint jig according to the present inventfon. 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. 5FIG. 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. 8 A. 10FIG. 8C is a
side cross-sectional view of FIG. 8 A. FIG. 9 is a flowchart sequentially

shewéngraseyabkifaciusing metheachaffacspil dikaidadbdingian @lbowcluding an
according to the present invention. [Mode for Invention] 15Hereinafter

SRR RSP IR SelitoPES Bt HY YR RS SUBRGR WHDE deSciltsetrapticturing

r%ﬁfﬁ%@ &ch}giﬁé:ﬁ?mpm Aravinesinclude AR uchils Qdmﬁﬂéi?\é\ﬁﬁglfbs a
manufacturing apparatus of a spiral duct including an elbow according to the

pi"l_ﬁé@rﬁlﬁw_ér?ﬁéh_’.r e %méeépmﬁned_i Bl mq’fﬁaﬁm@@tuﬁiﬁ é%whi%tt&gté)fla:
SR Y Fhns ARG AR e Po, %ﬁ%&g 'ﬂ%é& ﬁ‘ﬁﬂﬁ%ﬁﬁ%@@ﬂ?‘é@@%ﬁcﬂ%ﬁﬁé}s

A 10 4D are diagrams showing the manufacturing apparatus according to the
ptesextahplertionmbéGEoB hidavbie anttidmgnarielshowivigbandiage: e Adihghich

it i BEETNRISS, BB SATE e S

tRecesseniiafgpaiis 60@ fixioh pekatetrichnibelsAajoinidigbef, thel présenihg and
'Q:Yl?tﬂ}:gogmf |6%;(5S \.)Vgiél tf%r?n?t}?g?netal plate member, transferred by the second transfer
unit 500, into an elbow and then cuts the metal plate member.

Around the uncoiler 100, the metal plate member for forming a spiral duct is
wound. As shown in FIGS. 3A and 3B, the metal plate member is installed in such a
manner that the wave bending unit 400, the second transfer unit 500, and the forming
and cutting unit 600 are symmetrically provided. The manufacturing apparatus forms
two metal plate members, cut by the wave cutting unit 200, into elbows. Two metal plate
members cut in the longitudinal direction are simultaneously formed into elbows,
respectively.

Since the wave cutting unit 200 is disclosed in Korean Patent Application No.
2006-28859, filed by the present applicant, it will only be briefly described here. The
wave cutting unit 200 includes a first edge forming roll. The first edge forming roll
includes a first inclination forming roll 210 which flattens the metal plate member
supplied from the uncoiler 100, a second inclination forming roll 220 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.
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25front and side views of the joint jig according to the present invention. FIG.
9is a 8 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 5 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 bentigethewrojeglingvareopadians aflthe dapsiensd metrhpiateribes a
members upward, a second transfer unit 500 which pulls the bent metal plate

m&hhEhRN ARG BH catiigTPe0O HcH oA < eHRI Asetal! plafe Which

Membary tRARier et Ryetheisecrnd Hansiaid iS00, into an elbow and
then cuts the metal plate member. Around the uncoiler 100, the metal

plate menfethes: dsrvig falgm_gawué@@s_iw@m@a AMEHOWALAOH| &8, BINcArfats
g&ﬁe e MSIAHPIRIR EMRRS ifn Sgllﬁ&i’iﬁﬂlsd{%?oﬁ‘&@@%éh&%%Hlﬁaéfl?i_nward

ending unit 400, the second transfer unit 500, and the forming and cutting
umit1800 car cosymenath Cally vrobhi teddsTthe meematheturatgl adpaicitts fortas plde
two metal plate members, cut b ve cutting unit 200, intp elbpws.. Two
R R B e A e R R g S
fomed:endo ekbaws) gspeeatindit while Sintderthe wawe slattingenddrZad s wave
disclosed in Korean Patent Application No. 2006-28859, filed by the present
aﬂ’ﬁﬁ’@ant, it will only be briefly described here. The 20 wave cutting unit 200

includes affixstedee farRingitoloor hrfitst edge deaning nelinelutss Rdirghich

inclination forming roll 210 which flattens the metal plate member supplied

frsPBettEsi o Tsovavssbapre PRIIRAHGH MRt PHFPOIRSIERSRYFIfP™ 2
bgpgs I RithgdmelalRIAR 8RR IQBWHE 1 RECh AR RE iRatiRt

forming roll 230 which bends the downward-bent edge of the metal plate
nidsiebeempuailesd tasho wa foriiagdoub’®dotbie fipoiosfergmit 300 formed of a

conveyor is installed so as to stably transfer the cut metal plate members.

The manufacturing apparatus according to the present invention includes the
wave bending unit 400, the second transfer unit 500, and the forming and cutting unit
600. As shown in FIG. 3B, the wave bending unit 400, the second transfer unit 500, and
the forming 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 includes 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.
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The wave cutting unit 200 includes a line scribing roll 240 which scribes a
wave-shaped line on the metal plate mefther 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 5 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 platenpermhendnting Wavemhapaidtd T haiwane cuting Hiait 2O incikdas
a second edge forming roll 280 which bends the edges of the wave-shaped

pORiBIYCET i hEtaPHIatS RidhTERISEAPHPHH A BRTIE TdRIEd potiidrM &t
a'[@ﬂ@@lf@ﬂs?e?%%ighlﬁﬁi@&ﬁs%nﬂ %Sﬁg‘ﬂ{g@eﬁ W@qfiﬁgﬁ @ﬁ&@l m@-,teds shown in
members. Next to the wave cutting unit 200, the first transfer unit 300 formed
ofBi€othwayar is installed so as to stably transfer the cut metal plate - _
members.J 3hA MARHIBe NG, ARRAT AU AFRIAING i presant DyRItion
includes the wave bending unit 400, the second transfer unit 500, and the
foaviendg Zh s uiting: umiFIEBD . SAst g rbwhea oM b3 cibienddvasbestdiled tmittreat

400, the second transfer ynit 500, and the Lormin nd cutting unjt 600 ar
Soward i aca e 2 B, St prioe 08 B0 G etk Blaie meibers.

cBuietpalitslave dendteddoy tiasame hamegarledipefene npe 20umerels pnd
only one of each will be described. As shown in FIGS, 4 and 5, the wave

bentihg HAHEA00" REfLS A HEletBP U AT 4To iR Getdt e parioHsBRed

the vaatalplatesmerabershvherethedamadeartions begin, which are
transferred in a state where they are separated from each other. The

detection SErisEr he 034 ersistidallythestearad trefrearianePdsizyricdomy inad

V‘f?a‘fﬁf@ﬁdﬂ@%@ﬁ?ﬂ?é&m&gs‘}ll- 10 The wave bending unit 400
includes a ball caster 420 which partially bends the projecting wave portions

of the separeteehméndlifitié meémibrsintociraufi whiaped Tiskirsldistenotor
;"Sﬁ g)gswqgﬁallse R )tloa%p il \ﬁg\%et%,ye% .nae %‘erlig%ip ?rzf‘hzsg'érar%l?er}(s)vgg'oi nw'l:llc Se'lr‘e1
conne.cted through a universal joint 520 to be rotated.

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
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5The ball caster 420 is composed of an upper ball caster 422 and a lower
ball caster 423. As shown in FIGS. 5C td F, the lower ball caster 423 is
installed to retreat toward the linear guide 421 by the wave portions of the cut
metal plate members. Between the lower ball caster 423 and the linear guide
421, an upwardly inclined plate 424 is installed. At one side of the lower ball
caster 423, a cam 425 is movably installed 10to be lifted and lowered along
the inclined surface 424. Next to the ball caster 420, the second transfer
unit 500 is installed to pull and transfer the metal plate members. As

shewnpntk kemutanchie thasarangd drangias unitHSaddnelsdesiaVvingt M6 10
510 which is driven by applied power, and a pair of transfer rollers 530 which
a8 BESHARITEH thASt GAPAS IV EPShPRINE S20°H B Potately. Whichfprocket is
transieidoligtr a3 ghihe second transfer unit 500 are installed in such a
manner that the height thereof is adjusted depending on the thickness of the

supplied rietdieplatesitneimbeld@y- tHe Suppiheighthsferedpietdp piatennected to

MEMOKES: QLG8 SHEACS91.a0 URPST I@@‘%B@ﬁet%‘?ﬁsﬁﬁ‘@y%‘i&'aﬂl'?é{% to
20roll

532 for adjusting the height of the transfer ers 530 is installed. The

formingtancewittindourit 689 formisetie mistébdiplateimeambersitvhidirdargear 620

su Pclf'jetga;]r; ai%tﬁ;[er\é\/thgﬁe Ooéh sides thereof are bent, into cylindrical spiral
elbows and cuts'the formed elbows. As shown in FIGS. 4C and 4D, the

forming and chistiginAIoAAINBkIARS geaasind ghividgvitoioecddd taar 621, and
generating power, and an encoder 615 which is 25 formed above the second

iy Bi676.26 drt HIBASLREE S FENGHE o il phiggon. the Tower pressing

roller 621 pressing a connection portion of the spiral duct against the distal end of a
shaft.

The second gear 621 is geared with a third gear 623 provided above the
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. 6 A 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

installed on the support 642, and a first moving portion 644 which is coupled to the
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11 metal plate members while transmitting a rotating force. The second
driving motor 610 and the encoder 615 dre connected to a power
transmission unit in which a sprocket is connected through a chain. Further,
as shown in FIGS. 4C, 5 A, and 6 A, the encoder 615 is connected to 5 the
power transmission unit composed of an idle sprocket 616 and a chain so as
to transmit a rotating force. The sprocket 616 is formed integrally with a first
gear 620 which transmits the rotating force. As shown in FIG. 4 A, the
first gear 620 is geared with a second gear 621, and the second gear 621

has® lawen pressinphiplientlz installed thereon, the lower pressing 10 roller
621 pressing a connection portion of the spiral duct against the distal end of a

shaft.  THhETSERGNEGRIIED P14 BrsAraaritnth Sidhtihad 858 tovidulistal
2V dRe5ereRdLBRT AR linkhethitiasd &R31BA% AR URRRLPEERRINGIONS o

624 installed thereon such that the upper pressing roller 624 is adjacent to

the lowertisrégshiey PolEiepiianerival gyt piésdmholieingsa Fdssirstesd.
coRRecinAarian stihesnial dustagansiine distaland ol e, shat

The lower and upper pressing rollers 622 and 624 serve to press the double
folded portierslanvhtive Sifiglé fildgadnpgreiddfornfedred iheredgelaf the shgtalof

plate member, and the lower pressin c}ler 22 has a.concave groqQve :
T RGO By e S8 By s S B Tl g
dexide 0 pachixisiy the jointdigt6oacaralinstallsdabonethahippern andiowEie
pressing rollers 622 and 624. As shown in FIGS. 6 A to 6H, the fixing

dVideBrE Rt AL pletibiwst sslsapurE a2 ARt RS DAY TEHY move.
sufaceaidh@dedaniab@4ls anadzanialguidetal-ods 2ainsialademdhangles

support 642, and a first moving portion 644 which is coupled to the
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.

As shown in FIG. 8, the upper and lower cutters 661 and 662 are installed so
as to overlap each other. The upper cutter 661 is not only installed so as to project from

the manufacturing apparatus, but is also installed so as to be lifted upward. Therefore,
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12 guide rail 643 so as to horizontally move. The first moving portion
644 has a vertical guide rail 645 erected'6h the distal end thereof, and a
second moving portion 646 is coupled to the vertical guide rail 645 so as to
vertically move. Under the vertical guide rail 645, the joint jig 650 is installed,
5which forms the supplied metal plate members into a cylindrical spiral
shape. As shown in FIG. 7, the joint jig 650 is formed in a circular arc
shape of which a portion is opened, and is composed of a plurality of divided
pieces 651. That is, the divided pieces 651 are coupled to each other so as to

corsipget thedosel &5 The[ivided piecamediisse caupled ek in FIG.
self-aligning bearings 652 so as to freely move. 10In this case, the divided
plecs 6HPTeSHEEEAY orititilartarts wilsselcantErmdRs 4l ditréranne

fr&ﬁpﬁﬁgﬁﬁg&%‘haft coFvitReNQyiRds s OR3RapEEaa3R Areivsialledind? otiint
sides of the divided pieces 651 such that the length of the divided pieces 651

byt Al thenthehaidivitioy Preee8E5a liakhdidlsdpsieBedsogitishidain 2heut
upher Side. is fixed to the second moving 15portion 646 coupled to the vertical
guide rail 645 of the fixing device 640. The cylinders 653a and 653b are

coupled tdlselfialigombabealirgsylinder Dhe joittlid 660:bastiz Moviagipiatecoc6
654 fixed to %ne surfac% th.eigggs and the moving plate 654 is bent toward the

ir?r%ermccﬁ? &'o rt?{ree?(t)l#‘ﬁﬁlge gg such that the metal plate members are

transferredtia dsiatewttessney arealletd7 20Mshshovertitall GStall@ndn8eithie
rqgvggrf%%we?n 7ap£sa ggguwsnl?rg lgld(?.aaB,CzlfI tltl(ralll’(6666% for lifting and lowering the lower
cutter 662 1is installed 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 formed 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.
First, an operator manually fixes the metal plate member to the ball caster 420,
the transfer rollers 530, and the joint jig 650 through the wave cutting unit 200 and the
first transfer unit 300.

When installation of the metal plate member is completed by the operator, the

metal plate member wound around the uncoiler 100 is pulled by the wave cutting unit
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provided on the front surface of the fixing device 640, the cutter 660 cutting
the formed elbows. The cutter 660 is co ‘bosed of upper and lower cutters
661 and 662. As shown in FIG. 8, the upper and lower cutters 661 and
662 are installed so as to overlap each other. The upper cutter 661 is not only
installed so as to project from 25the manufacturing apparatus, but is also
installed so as to be lifted upward. Therefore, 13 the upper cutter 661 does
not interfere with the formed elbows. That is, as shown in FIG. 8, the upper
cutter 661 is installed at one side of a frame 663, and a bearing

couplings hinge-shaft 664y isuinstalledeyrsier.the frame 663 so as to serve as a
center point of rotation. At the other side of the frame 663, a link 665 is

installed sB%R ¢destatebomatos RIaE siarhserypplicd torihe HarRE RS gifi0

cylinger 656 HpSANRdINeraPthsihe-lirst QARTEEEAAENRNFING,ABE StFeRliRg
the link 665. The lower cutter 662 has a rail 667 which is vertically

irdtalRn drriesniie RewEmchaepEECUA S haWia iR ThEBS-4BIrhdin ke 68k Afting
agg Jﬂwﬁﬁmetﬁ{%&%&fa}é)b%m&%[eﬁ%% 1')3 installed at one side of the rail 667,

and a second cylinder 669 for horizontally moving the link 668 is installed on
the link 668. Wn the,Bbttomtdurfacaershthe frarmieiB6 Predeatatimgddeniths@i Qine
for rotatln% the fgeme 5563 bl}/tﬁlepr.ede%frml ed arh%% is in talled. The ro %tl

dBVicE 8 70" e Be A HVER Gealr 6 71 WhICR s Inataed AF Sha Sitfe Srtna ¢

batiom saidaeuointhepfrane 68 endihasesawdedthrierinet @th@&mber is cut into
predetermined 15 g};\e%le, a driving gear 672 geared with the driven gear 671,

a2 SR UBTNOLD A B TR Bt GOSVEHEPHHE MG A 6P S Ll

rebientha driyYeNBaR! B 4l to be forHithehdRe MABKERCIPHING RPRATRLISAMSE: of
include a controller which generally controls the elbow manufacturing

apperafisio At et e SsraIcaRars is Propery fise Mamufaeitipmgstablished
aPNRARAEYS GORRIHERMINSYER AMRARassihe metal plate 20 member wound

around the uncoiler 100 is continuously supplied.
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 S 12).

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 the
metal plate members enter and then sends a detection signal to the encoder 615, and the
encoder 615 accurately measures the length of the transferred metal plate members. Next,
the metal plate members are supplied to the ball caster 420 of the wave bending unit 400.
In this case, the straightly-cut portions of the metal plate members pass through the ball
caster 420 as is. When the wave-cut portions of the metal plate members are supplied,

the cam 425 is retreated by the projecting wave-cut portions of the metal plate members,
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First, an operator manually fixes the metal plate member to the ball caster
420, the transfer rollers 530, and the joinﬁig 650 through the wave cutting
unit 200 and the first transfer unit 300. When installation of the metal
plate member is completed by the operator, the 25 metal plate member
wound around the uncoiler 100 is pulled by the wave cutting unit 14 200 so
as to be continuously supplied (step SIO). Both edges of the metal plate
member supplied to the wave cutting unit 200 are bent by the guide roll 290
installed in series from the first inclination forming roll 210, and the central
pgy timswiherenGiSEUt into a wave shape. Further, the edges of two 5cut metal

plate members are bent (stsg_Sl_ 1). In this case, the metal %Iate )
member is BEifSHEG BeaRdRM AL ARG BF kingsl dloiade sisilied at the right

dgpending amiheSizene! an slhpumahicheisfaRemanviaciutch bntheslnow.
manufacturing apparatus. That is, the center of the metal plate member is cut

@m@jaosiﬂ?aigﬁmﬁetmﬁiar}p:fédéfe%ﬁedal@ﬁg@mb&ﬁdpﬂﬁé mét‘éllﬂmr_ﬁ@t prEfeHeof
iSOG GYL IR0 1?1&19088%% %%H§u‘f!§‘7\({9d?ﬁaa°&a%9 \?ﬁﬁ@ BR QUmed N &er 423 is

cylindrical spiral shape. The number of waves of the cut plate metal plate
miéetbers is properly set by an equation established depending on the
diameter length of the elbow. As s nin FIG. 3, two of the cut,. .
etal et et S el o B RSB o o ot
tiansted uik S0Q faciied pha goidendahy&yoerta thiae b5 dermimng 2hd auiitingned
unit 600 by the wave bendin%#nit 400 and the transfer rollers 530 (step.S .

13)the straighilyseib pagiseASHE AgahRtafdacmars RS BENaMY tiP4btrting
deteetsdrepndhia straighilyschh v aiahpiaie Membgss dhat the wave-cut

portions of the metal plate members enter. That is, the detection sensor 410

detects th3f AR RaDEEEt HOHRCBE PREIPE fhdbsl PRt HIEPRIE Bh Y dnthe
then serds alefersin&lonRkiR e £09996% 61 ARG RIGAIRBIR of the

accurately measures the length of the transferred metal plate members. Next,
thvecilepddtp | atentpesmbier banteupupplied wohthenbiall phistenanbesf thie bpayecurved

be&‘rﬂ%‘r% Hf‘é%‘{’x% 4R (flﬁ%r% S?a]the%t i htWﬁ%HhP% 1O0% QL IRG GRS,
embers pass through the ball"caster 420 as Is. en the wave-cut portions
of the metak platermiemiléers, ane suppljgae 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.
The metal plate members transferred in such a manner are supplied to the joint
jig 650, the single folded portion and the double folded portion of the metal plate
members are pressed by the upper and lower pressing rollers 622 and 624 installed at the
lower end of the joint jig 650, and the elbow of the pressed spiral duct is rocked along
the curved line of the wave-cut portions.
The upper cutter 661 is installed to project forward from the joint jig 650, but

is lifted. Therefore, the upper cutter 661 can be prevented from interfering with the spiral

duct which is rocked while being formed.
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25the cam 425 is retreated by the projecting wave-cut portions of the metal
plate members, 15 as shown in FIG. 5E16 The retreated cam 425 is lifted
along an inclined plate 425 installed at the right side of the drawing. Since the
retreated state of the cam 425 is maintained until the projecting wave-cut
portions of the metal plate members pass, the wave-cut portions of 5 the
metal plate members are bent upward in a state where the lower ball caster
423 is lifted. 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 thacam dab, ihénaistaings atitheauspaighiiy-col poHignsabihey Mmetakst
plate members. Therefore, only the projecting 10 wave-cut portions of the

rﬁ&mdﬁra?é%?n%srfgrgr%@ﬂ%ru%amrem thivHeh ¢he Srijeithabarvaeaf its
pariongahthemesaivlatadmambess epterithacaipwaa iwidftechalordtifinge

inclined plate 424 such that the wave-cut portions of the metal plate members
ateaBetupwhrbthasnper ayeeilo9lhie lifiednbers are bent, curved portions of

elbows arg:forined ata.0ens AnalEIRNLR elbows Asiomed(SiaRdS-H4)

15 As shown in FIG. 5, the metal plate members passing through the ball
castehdmlaﬁé&rmwm@wb bgpphe andrisfestrolitys 580 @mchﬁé%ted toftimeted from

unlver sar tln r enerat db stmotor is
deahvere [#11 rans rroI ers%% ISJﬂ%m aC u¥ Ia¥e mé “béli%sg’5L

transferrecrhe sieeh ﬁlmmﬂemaresapp}iétedatmﬂhenjmam@ ahOoihesingla elbow
folded portion and the double folded%mrtlon of the metal plate 20 members

aVBABrNsHS INHHE (e &P ISR i st Yol S By sHH a5 £ ikt alByraet
the: lgyar end Rfkhe 191nldisf28sanibthenelbayy ofthm Rressest shirabdwalbisns

rocked along the curved line of the wave-cut portions. The upper

CHABPEE L& IRl RIS SR CRRS VAR RFBPh REfdsdiiERig 650, but is lifted.
Thereforewasnttﬂpgfbgwlﬁff&%&%@&&f@é@ﬂé@ﬁﬁ@ménéﬁg[ﬁfmh\é/mm%late

spiral 25 duct which is rocked while being formed.
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.

When formation of the elbow is completed, a boss is formed in a straight line.
Then, to cut the elbow, the upper and lower cutters 661 and 662 are engaged with each
other, and the rotating device 670 rotates so as to cut the elbow in a straight line.

The rotation angle of the rotating device is calculated depending on
specifications of the elbow. For example, the angle is properly controlled in the range of
0-33 degrees, depending on the size of the elbow.

The rotation of the rotating device 670 is performed as follows: the driving
gear 672 is rotated by power applied to the servo motor 673, and the driven gear 671
geared with the driving gear 672 is rotated, so that the entire frame 663 is rotated. As the

rotating device 670 rotates, the upper and lower cutters 661 and 662 are rotated. In a
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16 At this time, the lifted state of the upper cutter 661 is maintained by
the first cylinder 666. As the first cylinder1§66 retreats, the link 665 is rotated
about one of its sides. As the link 665 is rotated, the frame 663 is lifted
upward with respect to the hinge shaft 664, so that the upper cutter 661 is
lifted. 5The 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
sueh avmad ey aspelointewasuehowahane dne the jRintdio vbe.phaishawhed
in FIG. 9, since the curved surface of the elbow of 10the spiral duct is bent by

tHE%GI LIRS U AR LY BERERELIRTFEYER ! BF the elbow forms a smooth
curve, not gRplrgnawhepa, withakay Bfa&eﬂféﬁlﬁéﬁE) <§>1ilt@uously Qﬁﬂfﬂﬁ@dqﬁ)m

elbow is formed, the encoder measures the length of the metal plate
niledrpepd asdi9er diedyipeensthiel pemdts B tHeopoiishaiadby neréotigfe bending
unit 200. \fﬂﬁﬁﬁtﬁlﬁ EB%%‘@’afﬁlf med with_the Iengt_h of an elbow_vyhic__h is to be
formed, the elbow 15Is cut by’the cutter installed in front of the joint jig 650.
When formationiof tleetlel poeveist covapiete dheapbasstisgformme gartianstrdidiet inel
Thef to gt the eloow, the ohorm nd fower ‘é%%{)%eﬁﬁllsa“‘és%fz are enaaged
with each other, and the Tota Ing device B70 rotates so'aLe cut the ebow i
aagtegght WhehTiheuiotation aagle aidlee Aotatinggtie fioalisaadiowat@tothly along
dependiné; on 20specifications of the elbow. For example, the angle is

Y SRy CE RN SR B 5P PEhge of

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
various changes in form and details may be made therein without departing from the

spirit and scope of the invention as defined by the appended claims.
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0-33 degrees, depending on the size of the elbow. The rotation of the
rotating device 670 is performed as followss: the driving gear 672 is rotated by
power applied to the servo motor 673, and the driven gear 671 geared with
the driving gear 672 is rotated, so that the entire frame 663 is rotated. As the
25rotating device 670 rotates, the upper and lower cutters 661 and 662 are
rotated. In a 17 state where the upper and lower cutters 661 and 662 are
rotated by a predetermined angle, the elbow is cut into a straight line (step S
16). After the elbow is cut, the metal plate member is continuously
supplied fionitkis] uncoiler 100. The process of forming the elbow is
repeatedly performed. 5[Industrial Applicability] According to the present
invention, thé B}%]E@ﬁﬂﬁl%%@ﬁé%ﬁgadﬂ% stiaiasABbers semiife:

s aale T theaibans: Theratate vitis, @!ﬁgomwg&e. € an Shaplate
lo

which is curved at a gentle angle. Accordingly, fluid can flow smoothly along

tiecBlRre upBYAB NG HE S1Beiw TEOFHAHE I tABSHBRCHY fB i yanner that
CQ%%&?QHVﬁnQVQHES\%S%S'td?eH%?ﬁ&le 1ORSIRASE RrAANGHNIers the \WRIIE e

invention has been shown and described with reference to certain exemplary
emﬂ;dahménmmm@béntt wﬂdaﬂ)mum@rsmbd foyntihosendldligchinutine that teahs the

vari han es cf[j tallstrln mad h[ereln it out de qrt n

oS T s R S R

Clatsiss the metal plate members to form an elbow, and then cuts the metal plate
members.

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.

4. The manufacturing apparatus according to claim 1, wherein the forming and
cutting unit includes: a lower pressing roller that is installed so as to be rotated by power
received from a second driving motor; an upper pressing roller that is installed above the
lower pressing roller so as to press the bent metal plate members; a fixing device that is
installed above the upper pressing roller and has a joint jig fixed thereto, the joint jig

forming the metal plate members transferred from the transfer unit into a cylindrical
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18 [Claims] 1. A manufacturing apparatus of a spiral duct including an
elbow, comprising: a wave bending unit {fat upwardly bends projecting wave
portions of metal plate members supplied in a state where the metal plate
members are cut in such a manner that 5 a straight line and waves are
formed; a transfer unit that transfers the metal plate members having the bent
wave portions; and a forming and cutting unit that forms the metal plate
members transferred from the transfer unit into a cylindrical spiral shape,
presses the metal plate members to form an elbow, and then cuts the metal

plateaneouershdQ cdipoRarisfagheringappar atiis8Gomting: Ehaiea da front
wherein the wave bending unit includes: a ball caster that advances and

réWEaes 96 B WeRTp AP BERBERENR A o RS BEteS At PratBermsiabelae

haxiRBeFORSIRNAUSH, GHEIIRGS RNdWRES URW st 3icamhdhatiRainsialedcat that
one side of the ball caster and is retreated by the projecting wave portions of
therrentlly setistehsaiteranthan JreitePises aarvie MBonstalled in such a

manner that e Gam,is, ifted A9g awaLed O dhe advanging apdereating afe

the ball caster. 3. The manufacturing apparatus according to claim 1,
wWieadeig thvet travhsfes aditticthdes@painiol dpieets antddowe tlansfejecoligraave
which are installed so as to be rotated by a universal joint cqupled to a first
o P AT L RCIAte o e A ous
apparaitssaccording to claim 1, wherein the forming and cutting unit includes:
a lower pressing roller that is installed so as to be rotated by power received

from a seCond<dMHE HGIBE RRAUFPEFHESHIRE TP that i R tARdor B

thadawenResaing raleaisa@sdepigssihenhenidnetalRiRte.RamMRey &gdmotor;
fixing device that is installed above the upper pressing roller and has a joint

jiarexat et theSrtIRS Sutderaiyahemeestopites msmbrarsstiilise e dhe
fromdhiedransiar ypibdpte a cylindrical 19

7. The manufacturing apparatus according to claim 4, wherein the fixing
device includes a second moving portion coupled to a vertical guide rail so as to fix the
joint jig and a first moving portion coupled to a horizontal guide rail, the first moving
portion being coupled to one side of the second moving portion.

8. The manufacturing apparatus according to claim 4, wherein the joint jig
includes: a plurality of divided pieces that are divided in a circular arc shape; a plurality
of self aligning bearings that are coupled to the respective divided 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 coupled 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
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shape; a cutter that is composed of upper and lower cutters which are
installed on front surfaces of the upper 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. 55. 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.
6is ThatBaasyufatuiiB goaRpalr atelSeaasareling daiclainvdh yeheneinithe feaming the
and 10 cutting unit includes; an idle sprocket that transmits power of the
sEEYRE ViR krBcd B coder that measures the length of the metal

plate membergisupRligtQyihe FBAanoidnsddie &Praskehe of clfinkh6 to 9,

manufacturing apparatus according to claim 4, wherein the fixing device
inEhgEses g ntVIteEFO s rr v eipié daetipw éttish besl daderilastages thafiing

the. T.I0MEAG 3L A St MRVING RGN FouR!ed; IR A 0P F Il @HdS A the
the first moving portion being coupled to one side of the second moving
phationso as to Btdihebaanuiacdurirg ap phtatlwlacedrdigttoybialm &, inshdiaion
ti{'l?ejf)liﬁ](t jig includes: a plurality of divided pieces that are divided in a circular
arc shape; a plurality of self aligning bearings that are coupled to the
respectivel dividedmiacststah thahties 20divdedipieceiicely inove 6 to 9,
without interfering with the advancing direction of an elbow formed b}g the

JOTRETRAR Arfal L HNSTHRR B SR APISh QR PRroHT AT WpigHar Tifting and

respastivendivided piases and. A covnledds stigh amannen thabtoejoinddiis
freely moves. 9. The manufacturing apparatus according to claim 4,

WhRERSRT #iethetatihg 25device includes: a servo motor that is installed at one
side of a figme, &,g5iviRg ARAL HALARS JQRIEHLY 2191 IRIVRALSE PHD tivided

servo motor; and a driven gear that is geared with the driving gear so as to
rotegesthb theupat 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,
and the lifted state is maintained in such a manner that the upper cutter does not interfere
with an elbow which is to be formed.

15. The manufacturing apparatus according to claim 9, wherein the rotating

device rotates the frame in the range of 0-33 degrees depending on the length measured
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10. The manufacturing apparatus according to any one of claims 6 to 9,
wherein a hinge shaft serving as the cerfir of rotation is installed under a
frame having 5 the upper cutter installed at one side thereof, a link is
installed at the other side of the frame so as to rotate about a fixed one end
of the link, and a first cylinder is installed on the link. 11. The
manufacturing apparatus according to any one of claims 6 to 9, wherein a ralil
is vertically formed under the lower pressing roller, a link for lifting and 10
lowering the lower cutter is installed at one side of the rail, and a second
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according to claim 8, wherein the divided pieces of the joint jig have a moving
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manufacturing apparatus according to claim 4, wherein the lower pressing
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driving motor, and the upper pressing roller has a third gear integrally formed
thereon, thé.thAi mageﬁinctuemgrg@hodd)f/\ﬂtkpmé detondugezy a2GIbwWT hemprlsmg
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not interfere with an elbow which is to be formed.
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measured 21 by the encoder such that the elbow formed by thrﬂiJOInt jig is cut
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unit and around which the metal plate member is wound; and a wave cutting
umiitibatscusrtiledneta b siatelanembepy a joint jig; and cutting the elbow formed by

the manufacturing apparatus using upper and lower cutters.

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



5supplied from the uncoiler such that lines are continuous with waves.

17. A manufacturing method of a spiral et 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 10 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
USTIER WIRSY, ARdulgwWe s iass ngeWark while e liresasiermedspeetab plaige shaft,
members are rolled into a circular shape by a joint jig; and cutting the elbow
fRhEY IRPEHE HHanfRAERTA G apparatsissify Gihoer afiermsder cutters. 1518.
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 20 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. 2520. The manufacturing method according to claim
17, wherein, in the cutting 22 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.



