1 [DESCRIPTION] [Invention Title] MANUFACTURI NG APPARATUS AND METHOD OF

SPI RAL DUCT | NCLUDI NG ELBOW 5 [ Techni call Fi el d] The present
invention relates to a manufacturing apparatus and nethod of a spiral duct
i ncluding an el bow, and nore specifically, to a manufacturing apparatus and
met hod of a spiral duct including an el bow, which cuts a netal plate nenber
into a wave 10 shape and winds the cut netal plate nenber into a
cylindrical shape to forma spiral duct including an el bow [Background
Art] In general, spiral ducts are widely used in air handling
units, pipelines for 15transferring particles and so on. An
apparatus for manufacturing a spiral duct has a plurality of pressing
rollers arrangedQE$QBkﬂ ﬁty of lines, Wile a thin netal plate nenber
wound around a reel Iagg sses through the pressing rollers, both ends of
t he net al plate[ﬁﬁﬁW®?“ 'gggent away from each other. Then, as the netal

plate menber is BHRESEACPYRING RPEARANDS ANTEHE OO SPIRIEL RRICT por ti ons

of both ends of the nmetal plate nenber are coupled to each other, the netal
pl ate nmenber is NOUEOINGQELBOWY! inder. At this time, as the netal plate
menber is guided while being supported by three to five projecting guide
rods bnstalled along the circunferential direction of the cylinder, a
cylindrical spiral duct is fornmed. Wen the spiral duct is formed to have a
proper |ength, ilifeplanigahFipldls circular cutter. 25/ n the process of

manufacturing t hﬁeslg)rlege%lt ir(ljv%(r:l%ibn trggteg 'S Sasr}lgrg.lfa{c%llr&negr gppfaPartus 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

10 - 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
15  transferring particles and so on. v
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
20 whﬂev 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.

25 In the process of manufacturing the spiral duct, the pressing rollers for



2 bending both ends of the netal plate nenber, and the pressing rollers for
pressing both ends of the netal plate nmedber, are driven by a plurality of
gears or chai ns. Such a representative spiral duct manufacturing
apparatus is disclosed in Korean Unexam ned Utility Mdel No. 1999-5329
(hereinafter, referred to as "related art 51"). Referring to FIGS. 1A to

| F, the construction of the spiral duct manufacturing apparatus wll be
descri bed. As shown in FIGS. TAto IF, the spiral duct
manuf act uri ng apparatus according to the related art carries a nmetal plate
menber 18, supplied froma reel stand 19, through a plurality of bending
rollers 21 arraqgéd ina plurality of lines so as to hend_ 10 bot

h ends of
t he net albesfimgdoi s ofithe mut platp mambspnddhe prissipg rel eri)foétpéesﬁ‘é‘ﬁt?éa‘ 18 are
ressed b ressing rqQllers 31 so.,as to form.a cylindrigal duct, and the
guct is c‘%‘@ Bgﬁ"ﬁ rﬁﬁg?lcfa?tﬁfn?’éwr’barrﬁgg"%gy %P{ulrﬂgygﬁg?a%%cgm&s’ ;J he bendi ng
rollers 21, a tr fer i - L.ngl: udi I £ dr i vi 22, 1S
st al Ted ona (D £ repiidndfiveniinl i Salion e Clpilaith FOULEOSEE |2

| ower driéRen URkkShindd UallitEMdds] NeNWe91s3d9 (eréinefidr] fofkfedb as treBsediart 15
operate in the vertical direction, and an upper driving roller 23 which is

di sposed EhoRefeitite ko WGSdIAvViontF, rtbé |constBktian chfr the eipirels dpdvmantfaciving
~.driving notor 26. .. On a second table 12, a formng unit 3 is
i nst al | ecapparatusudilldzy deserghed. 32 whi ch adj usts a pressing force for coupling

t he bent portions 18a and of .t he tal plate nber .18 supplied from
the t rans?er uni‘gS Fnown, 4y qu&S p}ftxeé%ilﬁg tﬁ%lﬁ%ér?’t dg%?tnba cx}pngﬁgpp Ui st al
end of a |ever 3 i t _ € i; a
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spiral guide groove 35 fornmed on the inner circunferential surface
t her d0f , H#dile eS@s 6Bthe guitaleplate anamebed 3 8s Fhen, rhgtht endguifdiee el glate member 18
are pressed by pressing rollers 31 so as to form a cylindrical duct, and the duct is 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
15  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 pfessing 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

20 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 foﬁned 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.

25 Under the forming unit 3, a cutting unit 4 is installed on the second table 12.



25Under the formng unit 3, a cutting unit 4 is installed on the second
table 12. 3 The cutting unit 4 Bncludes an operating plate 41
whi ch 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 )
bl ade 42, a notor 43 for rotating the circular saw bl ade 42, and a cylinder
44 whi ch adjusts the height of the circular saw bl ade 42. 50n the second
table 12, a cylinder 47 for noving and returning the cutting unit 4 is
installed. The first and second tables 11 and 12 are connected through a
gui de plate 5. The spiral duct nanufacturing appar atus accordi ng
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is install a spiral duct manufacturing apparatus and method is

di scl osedarid cylindéosseanicRatipiis thaheghpemhdPeibhilrabivadadyol2. 2006- 28859
(hereinafter, referred to "related art 2") filed by the present applicant.
FI GS. 52 A and 2EDs tiwsetdrel @plerl, awhmderréﬁlﬁ@aooung apd sghwamgt the cutting unit  Ag
shown in FIGS. 2 and. 2B, the s ? duct, _manuf acturin ar af us

accor di ngft tsonptalled agedust ind %@eqnuﬁ ebles 1 jand 11 2e gonnsrise 4 opgl f exigemiate
form ng q%double 20 fol ded portion 31 on both edges of a netal band 30, a
cutting r 20 whose horizontal rotation angle periodically varies so as

to cut the netal ’Rﬁ@fmra%uﬁlglg%ﬁ &uﬁﬁ? 'ﬁ%ﬁa{?ﬁug laE&rdif g@ ROFMtBD att Qhihdsl® 1 nto

a wave or straight ne s ong | ongi tudi nal direction, and a

sean ng dayiatBar) swplied avameblidueangld i@t 8llifbivdl Sfpe thereby ﬁﬁhlliiabtuﬁhgpe
whil e coupling a single folded portion 32 to a double fol ded portion 31.

25Th608p|aaﬁnﬁd0ﬂ:nanufacturlng apparatus can nanufacture not only a
straight The spiral 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
15  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. A
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
20  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.

25 The spiral duct manufacturing apparatus can manufacture not only a straight



4 spiral duct but also a spiral duct having an el bow. Since the elbowis
formed in such a manner that the outer cfrcunference thereof is set in a
straight line, the elbowis not formed in a gently curved line, but in a
straight line which is bent several tines at various angles. 5 [Di sclosure]
[ Techni cal Probl enj In order to solve the foregoing and/or ot her
problens, it is an objective of the present invention to provide a
manuf act uri ng apparatus and nmethod of a spiral duct 10 including an el bow
t hat manufacture a duct and an el bow for connecting a duct to another duct.
It is an objective of the present invention to provide a manufacturing

t and t hod of a_spiral d i nel udj b
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.oy A R BN Mool vl tasnutl gl iteindieg an
wave porty#Ries ahgleet al plate nmenbers supplied in a state where the neta
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 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

15  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

20  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

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



pl ate nmenbers are cut in such a manner that a straight |ine and waves are
formed, a transfer unit that transfer the netal pl ate nmenbers having the
bent wave portions; and a formng and cutting unit that fornms the netal

pl ate nmenbers transfen-ed fromthe transfer unit into a cylindrical spiral
shape, presses the netal plate nenbers to 25 forman el bow, and then cuts
the netal plate nenbers. 5 I n anot her aspect, the invention is
directed to a manufacturing nmethod of a spiral duct including an el bow,
conpri sing: bending projecting wave portions of netal plate nmenbers upward
by a ball caster, the nmetal plate nenbers being cut in such a manner that a

straight |ines es are for.ned sfer t he t al nb 5
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plate mr@%%&ﬁbé}g upRRES b?'hdbélp\éﬁsrterpﬂﬁsﬁﬂefw plé h%rﬁoéﬂ@bblﬂ tdue itk rsaalsaer red
nmetal plate menbers are rolled into a circular shape bya10|nt jig; and
cutting thensk bewalsaaiphclibes dndewamms afaformed nganafeodngthesmetsi pigtcupgeberd Oand

| ower cutters. [Description of Draw ngs] The foregoi nga and ot her
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vi ew of agl%%'ﬂ'}’é% thWHestHb 'h‘%sfgﬂt'é'& meBDPlaaChbhbad afPRMeAIMS a circular shape
FIG TB nt view of the spiral duct manufacturing apparatus which is
20parti al bya §diht jig; and cutting the elbow formed by the manufacturing apparatus using upper

10  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
15  invention, as illustrated in the accompanying drawings. The drawings are not necessarily
to scale, emphasis instead being placed upon illustrélting principles of the invention.
FIG. IA 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
20 partially cut.
FIG. 1C is a perspective view ofa 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.

25 FIG. 2A is a side view of a spiral duct manufacturing apparatus filed by the



FIG ICis a perspective view of a formng unit. FIG IDis a
perspective view of a cutting unit. FIG6IEis a side viewillustrating an
operation state. FIG IF illustrates a metal plate nenber. 25FIG 2Ais a
side view of a spiral duct manufacturing apparatus filed by the 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
manuf acturing apparatus of a spiral duct 5 including an el bow according to
t he present invention. FIG 3 Bis a plan view of the manufacturing

apparatus of a spiral duct including an el bow according to the present
invention. FIG 4Ais a front view of a manufacturing apparatus of a spiral
duct i nclRr§sR§RICeMthow according to the present invention. 10FIG 4B is a

0, et hep R Rt ML ARPR ol ol £k 9 i
present applicant.
FIG. 3 A is a front view of a rhanufacturing apparatus of a Spiral duct
5 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.
10 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
15  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
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-sectional view of
25 FIG. 6B.



FIG 4D is a side cross-sectional view of the manufacturing apparatus of
FIG 4A. FIG 5Ais a front view of a wale bending unit according to the
present 15invention. FIG 5B is a plan view of the wave bendi ng unit of
FIG 5 A FIG 5Cis an enlarged view of a ball caster of the wave bending
unit of FIG 5A FIG 5Dis a plan viewof FIG 5C. FIG 5E is a side
cross-sectional viewof 20 FIG 5D. FIG 5F is a side viewof FIG 5D FIG
6 Ais a front viewof a formng and cutting unit according to the present
invention. FIG 6B is a plan viewof FIG 6A. FIG 6Cis a side view of
FIG 6B. FIG 6D'is a side cross-sectional view of .

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.

5 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.

10 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]

15 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

20 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

25  front and side views of the joint jig according to the present invention. FIG. 9 is a



7 _ FIG 6E is a front view of an _essential part of a fixing device
that fixes a joint jig according to the %resent I nventi on. FIG 6F
is a plan viewof FIG 6E. FIG 6Gis a right side viewof FIG 6E. FIG 6H
is aleft side viewof FIG 6E. 5FIG 7 is a front view and a side view of
a joint jig according to the present invention. FIG 8Ais a front
view of a 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 viewof FIG 8 A 10FIG 8Cis a side cross-sectional view of
FIG 8 A FIG 9 is a flowhart sequentially showinga
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appar at usmefal QlanDﬂnébeeldwﬁh ai pred adetriigedavaideh, boma‘acmmmg nyt 200 whishpusgbet
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
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

10 '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 fofming
and cutting unit 600 are symmetrically provided. The manufacturing apparatus forms
15  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
20 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

25  form a double folded portion.



20 invention, FIGS. 4 Ato 4D are diagrans show ng the manufacturing

appar atus according to the present invenfion. FIGS. 5 Ato 5F are di agr ans
showi ng a wave bending unit of the present invention. FIGS. 6 Ato 6H are
di agrams showing a formng and cutting unit of the present invention. FIG
7 is a diagram show ng the essential parts of a fixing device which fixes a
joint jig of the present invention. FIGS. 8 Ato 8 C are 25front and side
views of the joint jig according to the present invention. FIG 9 is a 8
fl omchart sequentially showi ng a manufacturing method of a spiral duct
including an el bow according to the present invention. As shown in FIGS. 3
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15 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 transfér unit 500, and

Vthe forming and cutting unit 600 are symmetrically installed in the front and back

direction. The symmetricél counterparts are denoted by the same names and reference
20  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

25 portions by a spring 411.



~—wave porti-ons

9 The wave cutting unit 200 includes a line scribing roll 240 which
scribes a wave-shaped line on the netal 18l ate nenber 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 partitioning roll 260
which cuts 5 the netal plate nenber along the |ongitudinal direction into
two parts, and an inward inclination formng roll 270 which bends the
vertically-erected edge of the netal plate nenber inward. The partitioning
roll 260 forms an L-shaped single folded portion on the edge of the netal

pl ate nmenber while cutting the netal plate nenber into a wave shape. 10The

wave cutting unit 200 ipcluydes a cond.ed ormn ol | .280.whi ch bends
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200, the fid §£11 Eéﬁé}séfz%risqﬁétﬁllé?p%b bOtITBE nitfved HODNRYAR! guide §PStAlheenSe as to
stably transfer the cut nmetal plate nenbers. 15The nmanufacturing apparatus
accor di ngriax. yheadpr esent i nvention includes the wave bending unit 400, the
second transfer unit 500, and the formng and cutting unit 600. As shown in

FIG 3B, the wavBEwbeailicasterdiDtis ¢0@poseerfsmcunpdr balhnetter42innd sBever Al t he
formng and cutting unit 600 are symretrically installed .in lghe front and
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and referen . f h w,l | i .
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installed to retreat and advance al ong the wave 25portions by a spring 411.
10 10 tobelifted 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 shown in FIGS, 4 and 5, the second transfer unit 500 includes a first motor
510 which is driven by applied power, and a pair of transfer rollers 530 which are

15  connected through a universal joint 520 to be rotated.

The transfer rol‘lel;s 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

20  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

25  formed above the second driving motor 610 and measures the length of the supplied



The wave bending unit 400 includes a bal|l caster 420 which partially bends
the projecting wave portions of the sepéﬂated netal plate nenbers into a
round shape. The ball caster 420 is installed so as to be noved by a linear
gui de 421, as shown in FIGS. 4 and 5. The ball caster 420 is
conposed of an upper ball caster 422 and a | ower ball caster 423. As shown
in FIGS. 5Cto 5F, the lower ball caster 423 is installed to retreat toward
the |inear guide 421 by the wave portions of the cut nmetal plate nenbers.
Bet ween the | ower ball caster 423 and the |inear guide 421, an upwardly
inclined plate 424 is installed. At one side of the |lower ball caster 423,
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i ncl udes meseetedr 631 Iy Mol pfekfing oollay &AL imtalleg thaaen, tha e pressiogder
615 which is 25 forned above the second driving notor 610 and neasures the
| engtt0 of rdllee 63 Uppéssiag 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

15  upper pressirig 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.

20 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

25 installed on the support 642, and a first moving portion 644 which is coupled to the



11 nmetal plate nmenbers while transmtting a rotating force. The second
driving notor 610 and the encoder 615 aﬂg connected to a power transm ssion’
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

transm ssion unit conposed of an idle sprocket 616 and a chain so as to
transmt a rotating force. The sprocket 616 is forned integrally with a
first gear 620 which transmts 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 a lower pressing roller 622 installed thereon, the | ower

pressing 10 roller 621 pressi a connection portion of the spiral duct
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10 In this casé, the divided pieces 651 respectively form circular arcs whose center 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

15  portion 646 coupled to the vertical guide rail 645 of the fixing device 640.

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

20 . 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

25  the manufacturing apparatus, but is also installed so as to be lifted upward. Therefore,



12 guide rail 643 so as to horizontally nove. The first noving
portion 644 has a vertical guide rail 643 erected on the distal end
thereof; and a second nmoving portion 646 is coupled to the vertical guide
rail 645 so as to vertically nove. Under the vertical guide rail 645, the
joint jig 650 .is installed, 5 which fornms the supplied netal plate nmenbers
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
conposed of a plurality of divided pieces 651. That is, the divided pieces
651 are coupled to each other so as to construct the joint jig 650. The
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The lower cutter 662 has a rail 667 which is vertically installed under the
‘lower cutter 667. As shown in FIG. 4B, a link 668 for lifting and lowering the lower
10  cutter 662 is 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
16 angle, a dr’iving gear 672 geared with the driven gear 671, and a servo motor 673 which
is installed above the dri\iing 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
20 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

25  metal plate member wound around the uncoiler 100 is pulled by the wave cutting unit



provi ded on the front surface of the fixing device 640, the cutter 660
cutting the formed el bows. The cutter 668@& is conposed of upper and | ower
cutters 661 and 662. As shown in FIG 8, the upper and | ower
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 25 the manufacturing
apparatus, but is also installed so as to be lifted upward. Therefore, 13
t he upper cutter 661 does not interfere with the forned el bows. That is, as
shown in FIG 8, the upper cutter 661 is installed at one side of a frame
663, and a bearing coupling-hinge shaft 664 is installed under the frame
663 so as to serve as a center point of rotation. At the other side of the
frane 66300z0]4s ik beemtingonyly supnlied (gep 8Ok o rot ate about one end ther eof
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as to formthe spiral d n the manufacturing apparatus
constpuct@dtihousuedveahiFa¥iess, tothedformédintdd aylindzRalngpirabshape urte midbendf t he

‘uncoi l er 100 is continuously supplied. First, an operator manually
fixes thevawesalf th¢ atteplatermetal phate tentbets is quepesty st2by anhesuptiemssteblished | er s
s demeading on the dlameter bnd 1ength of the efbow, 11! N9 Nt 200 and the Tirst
A 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
15  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 sen_éor 410 detects that the wave-cut portions of the
20  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,

25  the cam 425 is retreated by the projecting wave-cut portions of the metal plate members,



When installation of the nmetal plate nenber is conpleted by the operator,
the 25 netal plate nmenber wound around t¥e uncoiler 100 is pulled by the
wave cutting unit 14 200 so as to be continuously supplied (step 510).

Bot h edges of the netal plate nmenber supplied to the wave cutting unit 200
are bent by the guide roll 290 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 5cut nmetal plate nenbers are bent
(step SI 1). In this ease, the netal plate nenber is cut into
p{gdeternined | engths of |ine and wave shapes depending on the size of an

el bow which_ is to _be manufactured by the el bow manufacturing apparatus That
is, the d@ﬁb@WnéHFyﬁéﬁﬁetal plate nmenber is cut into a stra?ghfpllne with a
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an equation estab hed dependi ng on the dianmeter and length of the el bow.
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400 and the transfer rollers 530 (step S 12). The detection sensor 410

i nst al | ediffed-t he wave bending unit 400 detects fromthe straightly cut
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of the  jowered along the inclined plate 425, and the lowered state of the cam 425 is maintained
at the straightly—cut portions of the metal plate members. Therefore, only the projecting
10  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 S 14).
15 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
rotatmg 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
20 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 projedt forward from the joint jig 650, but

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

25  duct which is rocked while being formed.



20 nmetal plate nenbers enter and then sends a detection signal to the
encoder 615, and the encoder 615 accuraﬂéﬁy neasures the length of the
transferred netal plate nenbers. Next, the netal plate nmenbers are supplied
to the ball caster 420 of the wave bending unit 400. In this case, the
straightly-cut portions of the netal plate nenbers pass through the bal
caster . 420 as is. Wien the wave-cut portions of the netal plate nenbers are
supplied, 25 the cam425 is retreated by the projecting wave-cut portions
of the nmetal plate nenbers, 15 as shown in FIG 5E. The retreated
cam 425 is lifted along an inclined plate 425 installed at the right side
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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
10  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 S 15).
When the elbbw 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
15  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
20  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

25 rotating device 670 rotates, the upper and lower cutters 661 and 662 are rotated. In a



When the projecting wave-cut portions of the netal plate nenbers enter, the
cam 425 is lifted along the inclined pldfe 424 such that the wave-cut
portions of the netal plate nenbers are bent upward. As the netal plate
menbers are bent, curved portions of elbows are forned at a gentle angle
when the el bows are formed (step S 14). 15 As shown in FIG 5, the netal

pl ate nmenbers 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 notor 510 is delivered to the transfer rollers
530. The netal plate nmenbers transferred in such a manner are

supplied to the joint jig 650, the single folded porti and t.he doubl e
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various changes in form and details may be made therein without departing from the

15  spirit and scope of the invention as defined by the appended claims.



15is cut by the cutter installed in front of the joint jig 650. When
formation of the elbowis conpleted, a boss is forned in a straight |ine.
Then, to cut the 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 el bow
in a straight line. The rotation angle of the rotating device is calculated
dependi ng on 20 specifications of the el bow For exanple, the angle is
properly controlled in the range of 0-33°degrees, depending on the size of
the el bow. The rotation of the rotating device 670 is perforned as follows:
the driving gear 672 is rotated by power applied to the servo notor 673,
and the drived(pims] 671 geared with the driving gear 672 is rotated, so

that the entire frane.663 is rotated. As the. 2 ' ' .
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fromthe uncoiler 100. The process of formng the elbowis repeatedly
per f or nfedned [al tradgfsr p.lh'anhaAmgan@ramq linf:ls;l] 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, |

~ 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.

2. 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.

3. 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 lowef 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 shape; a cutter 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.

4. The manufacturing apparatus according to claim 1, 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.




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
possi bl e to manufacture an el bow which is curved at a gentle angle.
Accordingly, fluid can flow snoothly al ong the curved portion of the el bow.
10Further, as the elbow is formed by consecutive processes, it is possible
to increase productivity. Wil e the invention has been shown and
described with reference to certain exemd ary enbodi nents thereof, it wll
be understood by those skilled in the art that various changes in form and
details may be made therein w thout departing fromthe 15 spirit and scope
of the |nvent|émTlaesm@é‘l'fﬁﬁéﬂngﬁpﬂaﬁ%usab‘ﬁémt(bF‘ai“?n% Whi@‘“[@?zﬁ’%‘]’g and cutting
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portions; and a formng and cutting unit that forns the netal plate nenbers
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advanceg, ang 1 /osid %}tﬁmso as to upward bend the wave portions of the netal

pl ate menbers ha\% ng continuously cut lines and waves upward; a camthat is
installed at omeTisd Aan@ihcthiieg Bpdadratgasdoerdigeh tiaint 81 hbatetdthbljoinhgigindidest 4 ng
wave portions of the nmetal plate nenbers; and an inclined plate that is
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wherein the formng and cutting unit includes: a |lower pressing roller that
i s i nst alahect thay thesjoing jipdreekytragves. by power recei ved froma second driving

‘notor; an upper pressin roller that is inpstall %ove t he Lower, ressi ng
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and |l ower cltters which are installed on front surfaces of the upper and

| oner pthedsimeg rol |l ers, respectively, so as to cut the netal plate nenbers

formed into a cyllndrlcal shape by the joint jig; and a rotati n% devi ﬁ,e
that hori zont a?@her@@laf é%urﬂrrgeanﬂam“&acaquﬁgtaaawwwé cfﬁ@%ét%ﬁ% g hinge
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supplied in a cut state where |ines are continuous wth waves.
of the link, and a first cylinder is installed on the link. |
10. The manufacturing apparatus according to any one of claims 5 to 8, wherein a rail is
vertically formed under the lower pressing roller, a link for lifting and lowering the lower cutter is
installed at one side of the rail, and a second cylinder is installed on the link.
11. The manufacturing apparatus according to claim 7, 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.

12. The manufacturing apparatus according to claim 3, wherein the lower pressing roller



19 5. The manufacturing apparatus according to claim 3, wherein
the formng and cutting unit includes: an idle sprocket that transmts
power of the second driving notor; and an encoder that neasures the length
of the metal plate nenbers supplied by the rotation of the idle sprocket.
6. The manufacturing apparatus according to claim3, wherein the fixing
devi ce includes a second noving portion coupled to a vertical guide rail so
as to fix the joint jig and a first npvi0ig portion coupled to a horizontal
guide rail, the first noving portion being coupled to one side of the
second novin ortion. act r|n arat us_.accor to
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pi eces éd’aﬁﬁitégrﬂm/@nmdﬁheﬂébn,ltﬂé giddglehntging gdarddheitladiv aswhageddi rection of an
el bow forned by the joint jig; and a plurality of cylinders that extend
from one side EﬁTbhemne§QEmmeemdwvsde@nﬁhe@esbame wheemdbpMeHi$nﬂ§ddwthe
at the joint g.freely noves The 1
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is rot r|V|ng orce o servo and a driven gear

gear ed Mﬁ&&ithe driving gear so as to rotate the frane. 9. The
manuf act uri ng apparatus according to any one of clains 5 to 8, wherein a
hi nge shaft serviThgmasufattericemperatef accotlitg towlaim 8 nhtain the ratatier degick retates
havi ng t he upper cutter installed at one side thereof k is . installed

at t he B¢ fiamedn dle wpes ARVOP glvarespdependige ogithg len dutasareglb%é gfedemyclhthaf he
i nk, Pge%ow f{)lshtte t:rjtfg?ozﬁ (ﬁlactr}tsh%l trg hplrh the Iink. 10. The

nanufac aring appar cd any one of claims 5 to 8, wherein a

rail is verticaliye &eﬁm&uﬁ@@gpateﬁ% dceNMaIngRb 8Rsh NTufidrlcBhpriging:i aKinkéifer that
lifting and lowering the lower cutter is installed at one side of the rail,

and a sieponddeclyihifroaepf ihe wasttzhilied voit anHerdundlwhich the metal fdte nlneer is wound;
manuf acturi ng apparatus according to claim?7, wherein the divided pieces of
the j oidd g Wgverain e ipihrhegtpihgrectnieh nyegnbse sepRlishbion B aneqiler aech thafdines
i nner curve_of thetg i vided pieces so as to guide the nmetal plate nenbers
enterlﬁgef%5"m8 nt'! “%Vﬂ; 12. The manufacturing apparatus according

to claim3, wher @ ﬁaﬁ&ﬁcthﬁﬂ?heﬂ{dﬁsﬁ' Dl duef incRRirh ALSRCOTMGLRE bending

integrally formed thereon, the second gear being geared with the first gear
fornmed projeatimpworckirtionsi afhmétsl let ahanbesy upwae dynoballr davier) ghamtal plagnderhbees
upper pressing roller has a third gear integrally forned thereon, the third
gear behoing giar séchi mianpgidhy ecyrpighgdiaes 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 cutting the elbow
formed by the manufacturing apparatus using upper and lower cutters.

17. The manufacturing method according to claim 16, 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.

18. The manufacturing method according to claim 16, wherein, in the pressing of the



13. The manufacturing apparatus according to claim9, 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 naintained in such a manner that

t he upper cutter does not interfere with an el bow which is to be forned.

14. The manufacturing apparatus according to claim8, wherein the rotating
device rotates the frane in the range of 0-33 degrees depending on the

| engt h neasured by the encoder such tha2l°the el bow forned by the joint jig
is cut in a straight Iine 15. The nanufacturing apparatus
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fromthe uncol l'er such that |ines are continuous with wa A
manuf aclower prgssineg toieksof a spiral duct including an elbow conpr|5|ng

bendi ng prOjectlj% wave portlons of metal plate nenbers upward by a bal
caster, the medal The| ! W@ew@ﬁr@cwtﬂa to slabm 14, eherrdn, inhide ttingr off Gkt
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manuf aC&u%Eifi@%\ﬁ&@@él@ﬁé’ﬁre@?fwﬁerﬁtﬂb'éﬁabw%‘%mie@d uding an el bow, pressing a
single folded portion and a double folded portion of the netal plate

menbers using upper and | ower pressing rollers while the transferred netal
pl ate nmenbers are rolled into a circular shape by a joint jig; and cutting
the el bow formed by the manufacturing apparatus using upper and | ower
cutters. 17. The manufacturing nethod according to claim 16,
wherein, in the bending of the projecting wave portions of the nmetal plate
menbers, a detection sensor detects entrance of the projecting wave
portions of the netal plate and then sends a detection signal to an
encoder, the encoder neasures the length of the supplied netal plate
menbers, and a | ower ball caster of a ball caster retreats along the
projecting wave portions of the supplied netal plate nenbers. 18.
The manufacturing nmethod according to claim 16, wherein, in the pressing of
the 21 single folded portion and the double fol ded portion while the netal
pl ate nenbers are supplied to the joint jig, the single folded portion and
t he doubl e folded portion are pressed by the upper and | ower pressing
rollers. 19. The manufacturing method according to claim 16,
wherein;, in the cutting of the el bow, the upper cutter is lifted while.a
frame is lifted with respect to a hinge shaft, and the |lower cutter is

| ownered along a rail when the el bow is forned.



