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| nvention The present invention relates to a machini.ng apparatus and -

equi prent of -a thin section | ong.workpiece. which machines the morkplece

W t hout using an exclusive-use 10 jig. Tq_ thin section | ong workpi ece has
a constant thin section shape or has the sane thin section shape at spaced
positions in‘a longitudinal direction. Description of the Related Art 15
Various thin workpieces of ygepthiieo aprAri@is anpWBpeirMeh@ve constant section
shapes as shown in FIG 1, have been wused as general building nmaterials.
such as an al um num sash. | nOR ITHINa$EATIONt LONG SHERKPLECH wor kpi eces of
continuous lengths are refered as "thin section | ong workpi eces”". 20 These
thin section |long workpieces are usually formed of netal materials such as
an alum num al l oy, conti nuoushy. srpnhagt uiid (RyeEPig ng means such as
extrusion nolding, cut in pregdéeterm ned rengths, and marketed. Moreover,
when the thjn section | ong workpiece is used as the 25 al um num sash, the
wor kpi ece is held by an exclu5|ve use jlg adapted to the section shape

and an attachnesn d Betigike or a threaded hole is

machi ned. Al so |n the hoIe nachlnln or t r%ade
t ool for The present inven 1on re ates

maag&glnachlnlng a

apparatus and equipment of a thin section 1ong.wo;kpiece
which machines the workpiece without using an exclusive-use

,(j\ e 10 jig: The thin sectien long wqupiece has a constant thin
- section shape or has the same thin section shape at spaced

positions in a longitudinal direction.’

Description of the Related Art

15 Vafious thin workpieces of continuous lengths, which
have constant section shapes as shown in FiG. 1, have been
used as general building materials such as an aluminum sash.
In this application such thin workpieces of continuous
lengths are refered as “thin section long workpieces”

20 These thin section long-workpieces are usually

(f} formed of metal materials such as an aluminum alloy,
continuously manufactured by molding means such as extrusion
molding, cut in predetermined lengths, and marketed.
Moreover, when the thin section long Qorkpiece is used as the

25 aluminum sesh,'the workpiece is held by an exclusive-use jig
.adapted to.the section shape, and an. attachment hole of a key
or the like or a threaded hole is machined. Also in the hole

machining or the threaded hole machining, a tool for




7 February 2006 2 exclusive use adapted to the section shape of the thin
section long .workpiece is used. FIG 2 shows some exanglgsruary 2d06Ch a
portion to be fixed in machining is different froma portion to be

machi ned. That is, FIG 2] and 2k show that rectangular or cylindrical
menbers or pipes are connected (fastened) to opposite ends, and FIG 21
shows a nenber as a machining object, with diagonal |ines, which has the
same section shape in spaced positions in a longitudinal direction. As
descri bed above, in a conventional art, when a hole or a threaded hole is

machi ned in the thin section | ong workpiece hayin .const ant section
shape HIYAER 19 AHGPkERetR t&ﬁogﬁ‘:?horgls%ap? P& t\}%‘aéﬁilﬂeﬁ‘?‘:td‘r?neiﬁl%si ve- use
jig ory,d.aQlicadapt gid0 the section shape of the workpiece is necessary.

Therefore, especially when variety of products are produced in snal
quantities, c&36s dfshowe pome crxamphest oolwhiiches pgyticasubthadfiixedcodst

i ncrease. .Mpreover,. the jig.or the tool requires |l.on nuf acturing tines,
2nd  HEARRIIng 15 HiaReEhat P CobaTC e, b A ract 11 nd SperToY i s

i ncreaseting BUr QY mdLe, rd&ddgeubardy whanqgadi saBlderidant bt pigksprpducts are
manuf actured, a skilled worker manual |y machi nes these workpi ece,

t her eforamegtdils persgicordof tqualposyté erdsasesd BRHE. eXlf sbpency meglber as
disadvant% eousl y det rLQ{aﬂFd- SUM Rﬁ CFWTHE%!N%ENE|CNIEH%%%EQ§QtS of the
present 7 éBf’ﬁ%r%})Jf(TSG 1ty dLag0BRAL | o ey "BroVitHE A RetHi iSRG tapbar at us
.and eHpRreRh Sfaced RBoBitions in a longitudinal direction.
As described above, in a conventional art, when.a hble or a

threaded hole is machined in the thin section long workpiece having

a constant section shape and when the workpiece shown in FIG. 2 is

machined, an exclusive-use jig or tocl adapted to the section shape

of the workpiece 1s necessary. Therefore, especially when variety

of products are produced in small quantities, costs of the jig or -

the tool piles up, resulting in cost iﬁcrease. Moreover, the jig

or the tool requires long manufacturing times, and there is a

problem that a total number of manufacturing period is increased.

Furthermore, particularly when a small quantity of products are

manufactured, a skilled wbrker manually machines these workpiece,

therefore a dispersion of quality increases, and efficiency is

disadvantagecusly deteriorated.

SUMMARY OF THE INVENTION

Embodiments of the present




.section |ong workpiece, in which a side portion of the thin section |ong
wor kpi ece having a constant section shape or having the ggBruaSerigeon shape
in spaced positions in a longitudinal direction is efficiently nmachined in
an arbitrary shape in a short tine without any exclusive-use jig or tool.
According to a first aspect of the invention, there is provided a

machi ning apparatus of a thin sectiom |long workpiece, conprising a

wor kpi ece cl anp device for horizontally holding the thin section |ong

wor kpi ece having a constant section shape or having the sane section shape

in spaced pasitions in.a |on iéydlnal dir%ction in two o%%%ion ,of the
sane. SERTT OBhEDb PRATEPE B TR PABP KFRAE TOF b GEUEEBSPS YorstRitit ed of a
drivi nge&d i 1d8Yi v i@idced Of iWEBHCH adindQVeCo M RYet PRl s tAghdi ng

device, the driving clanp device rotates the thin section |ong workpiece
cent erlong olripiees ileghndl a asxdrst@nexseridiong shapt e hemging uthienadandi rect i on
of the. Hpin sgction Iong %orﬁgiece' t he riveg $Ja ddevic.e fall ows
movermeRtC ot Ra“khitt SEEFFOPIT6g Chor Kpikce " dha Tdi%es ‘eBht et hd®on  sai d
hori zogt@ilciaxk sy mharieel $@i4h hebdtpgrfdarpe CRMIINees 8ih®ldi@Wouti NY
supported so as to be rotatable centering on said horizontal axis 0 and

whi ch amhexcpopivomaeadia eyltaedri cal shape; an intersecting flat. nmenber
attached to %Q:in er porti%n of the hollog%Frjn nd w@&%g has two fl at
0

portions exteénding A paralt&r vith Tald riZontal axi’s and®crossi ng at

sone afntvasietioa eacdhiolingr ap@iditas 8ol £img nhead: s nesgdwdkdikeechol | ow ring
in a position opposite to the intersecting flat nenber, directly noved in
a di anBmHreaing di rediPeace oWaye ERei¢ntiorsderimptaldy hehbiarg thed freely

tilted, centering o oanoguls havallel 1o the horizatal sanls § According

to a secon aspectlo&g Flﬁe nventi on, tahere |
having the same section shape in spaced positions in a longitudinal
difection in two positicons of the same section shape, wherein the
workplece clamp device is constituted of a driving clamp device and
a driven clamp device having the same holding device, the driving
clamp device rotates‘the thin section iong workpiece centering on a
horizontal axis O extending in the longitudinal direction of the
thin section long workpiece; the driven clamp device follows
movement ¢f the thin section long workpiece and idles centering on
said horizontal axis, wherein said holding device comprises a hollow
ring supported so as to be rotatable cenfering on said horizontal
axis.o_and which inner portion has a cylindrical shape; an |
intersecting flat member attached to an inner portion of the hollow
ring and which has two flat portions extending in parallel with said
- horizontal éxis and crossing at some angles to each other; and a
holding head disposed in the hollow ring in a position opposite to
the intersecting flat.member, directly moved 1n a diametrical
direétion toward the intersecting flat member, and freely tilted
centering on an axis parallel to the horizontal axis O.
According to a second aspect of the invention, there is
provided a machining equipment of a thin section long workpiece,

comprising: a conveying apparatus for horizontally conveying the




provi ded a machi ni ng equi pnment of a thin section | ong workpi ece,

conprising: a conveying apparatus for horizontally conveyimgriaRe2006Febr uary
2006 - 3a thin section |Iong workpiece in.a width direction of 'the
wor kpi ece; a plurality of workpiece machining apparatuses as described
above arranged at spaces in the wdth direction of the workpiece; and an
carrying apparatus for carrying in_the thin section long workpiece into
each machi ni ng apparatus and carrying out the workpiece from the
apparatus, wherein the thin section | ong workpiece is continuously
subjected to different machjinings. According to a third aspect of the

i nvent Fibi SEREFRR | LN FBLFRIGF S 1A il thy dégeF biRth e fofhg WHikPisEetidn | ong

wor Kpi £06-21GQYPE £ Sidi%pi 8cS ANEY LAY agﬁ%[ 0 I..20pL &l onveying the
thin section Iggng wor f)i cécg&} N a wdt cfi%%g%te%oa{ns g%StcEeﬂ\éA(gr }%)iv%ce; a

pl ur'al atnangedwet kjriaees macttiaiwigtapparattusesoistidesorikbeecabane aar r anged
at an space in the width direction of the workpiece; and a reciprocating

appar atUS 8P PRRABIUEat PhPAHE RECH ity thpPat et ni hond YBigF-eadi nal
di rectian, ahchhs dilindngeshd an 4ang, T kRieGe. o Wanel for kb ddislofect i on

| ong workpi ece is continuously subjected"to” different machinings. Also
di scl oged appanacds nivhgrappariat udiof secttilmnnlsegtwaorkpikoagiswor kpi ece,

conprising a woykpi ege cl device (10) for, horizontally holding the thin
sectidﬁ”F:Hﬁoﬁﬁ3%6?@58CET$qﬁéﬁVﬁéeﬁgn%8%%%&%%“%%ction shape or having the
same section ghapeyidy $Bagethi ROSLbECNS A Rng + ANGidiei nahe Al rigction in two
positions of the sang section shape, wherein the. workpiece clanp device
(10) iprovidadt & tnetcbdnohg eedriipwieny cf aarprhdevseet (ch0Apnamgokpdeiceen cl anp
comprising: a conveying apparatus for horizontally conveying the
thin section long workpiece in a width direction of the workpiece; a
plurality of workpiece machining apparatuses as described above
arranged at an space in the width direction of the workpiece; and a
reciprocating-apparapus for reciprocating the machining apparatus in
a longitudinal direction of the thin séction long workpiece, wherein
‘the thin section long workpiece is continuously subjected to
different machinings.
Alsc disclosed is machining apparatus of a thin section
long workpiece, comprising a workpiece clamp device (10) for
-horizontally holding the thin section long workpiece (1) having a
consfant section shape or having the same section shape in spaced
'positions in a longitudinal direction in two positions of the same
section shape, wherein the workpiece clamp device (10) is
_constituted of a driving clamp device (10A) and a driven clamp
device (10B) having the same holding device (12}, the driving clamp
device (l0A) rotates ﬁhe thin section long workpiece centering on a
horizéntal axis O extending in the longitudinal direction of the
. thin section long workpiece, and the driven clamp device (10B)
" follows the thin section long workpiece-aﬁd idles centering on the

horizontal axis.




device (10B) having the sane hol ding device (12), the driving clanp device
(10A) rotates the thin section | ong workpi ece centering qmegruaﬂoz(jogont al
axis 0 extending in the longitudinal direction of the thin section |ong
wor kpi ece, and the driven clanp device (10B) follows the thin section |ong
wor kpi ece and idles centering on the horizontal axis. 7 February 2006 - 3b
I n anot her enbodi nent, the sanme hol_dikpg-device (12) disposed .in both the
driving clanmp device (10A) and the driven clanp device (10B) can
horizontally hold the thin section | ong workpiece (1) having the. sane
section shape in_two positigns of the sane section, shape. eover, since
The drivi g, clnBPaaYe #OREBF e y P30BRRE Hod SLpG0RGT Y d1Bb TAP ey

secti onn |G WREKSE BGieig( L) kSRR (oMt Reid BRE T ZONLRl c8Xhs Lvxkending in
the longitudinal direction of the thin section |ong workpiece (1), an

ar bi t r §#§Blpeeni barizorid@ ldtche b dheothihesactignetonhiwerspteton(llong
morkpigce.canhbe direct%d inlg dLregtion tgt easy chinings5 %”g., upwar d
di rect PO FOFt AEFor S T R WS v8n YT AR5 e 0P e e £08) SFBE I0We PhRe thin
sect i 0ghdNg MoWBs ¥ G ned) N Airigi 8§ ERAELLRYcON the horizontal axis O so
that the whole workpiece can be held constantly horizontally. Therefore,
while the thin section | ong workpiece may be held constantly horizontally,
the portion to be machi ned of the workpiece may be directed in the
direction for easy machining (e.g., upward direction), and the side-
portion of the workpiece can be machined efficiently by an appropriate
machi ning tool (e.g., a drill and an




end mll). In another enbodinment , the holding device (12) includes: a

hol low ring (13) supported so as to be rotatabl e centeri ngebfnaty 06
horizontal axis O and which inner portion has a cylindrical shape; an
intersecting flat nenber (14) attached to an inner portion of the holl ow
ring and which has two flat portions extending in parallel with the
horizontal axis and crossing at some jngles to each other; and a hol ding
head (15) directly noved in a dianetrical direction toward the
intersecting flat nenber. and freely tilted centering on an axis parallel
to the horizontal axis 0, In another enbodi nent, the thin section |ong

wor kpi B¢ ( Fptates Hdys 3BhR 39551081 SORhrBIERLERR Hol IC6RERTHYE 7 E8Bruary

2006 -1 53 AohBh1 Ofx O kbEn @iV 1 A 64 ABhAYLERa { 1AL RRM, tdre telei ven cl anp
device (10B), and the respective holding heads (15) are directly noved

t owar deitive sient eos elcirigngof katearerther {rddrbisoathagorttient he rbe sechined| ong

wor kpi ece (1) can be held between the hol ding he%%hé;S% q$d t he
i nt er sttty TPFateddiiar ST MBFE VR PLEEt it S TERESY fefsect i ng fl at

menber kbl 1 BRY ro PR vt ¥R 118t gPQEL & ONS, Bst-8NEL At iR npar ekl AinetRot 8
hori zontal axis O ang crossing at sone angles to each other, and the

hol di ngheheadvep 1&)any ldesicentldB) ngobloushehaxikipareaitiieh tend he hori zont al
axis 0. Theref when the,

ol (MY 60T bh 560 LT G SR € e FEE FOTRLs ST hel G g™ Bont act
Poi Nt st1f hW@ef A kRRE! 085 ANHeBd COM AGN LAY Rér Dlorthe1yhol di ng head (15)
contact the thin section | ong workpiece.
Therefore, while the thin section long workpiece may be held
constantly horizontally, the portion to be machined of the workpiece
may be directed in the direction for easy machining {e.g., upward
difection), and the side portion of the workpiece c¢an be machined
efficiently by an appropriate machining tool (e.g., a drill and an
end mill).
In another embodiment , the hélding device (12) includes: a
hollow ring
{13) supported so as to be rotatable centering on the
horizontal axis @ and which inner portion has a cylindrical
shape; an intersecting flat member (14) attached to an inner
portion of the hollow ring and which has‘two flat portions extending
in parallel with the horizontal axis and crossing at some angles to
each other; and. a holding head {15} directly moved in a diametrical
direction toward the intersecting flat member and freely tilted
- centering on an axis parallel to the horizontal axis O.

In another embodiment, the thin section long workpiece (1)

is horizontally held through the hollow rings




Therefore the thin section I ong workpiece (1) may be securely be fixed in
order to bear machining resistance during machining. Fuyrasuagr®ost he
machi ni ng apparatus may include: a nachining head (21) having a nachining
tool (2) and a machining liquid supply device and driven centering on a
vertical axis Z;, and a NC driving device (22) for driving the machining
head in a Z-axis direction, and X-axi s direction and Y-axis direction
crossing at right angles to the Z-axis direction with respect to the thin
section | ong workpiece (1) by nunerical control. In another enbodi nent, the

thin section | ong workpiece (1) renmains to be horizontaj%% hel d, the
porti off Yo hePHHE HiNfedrieingHatPede Vi (dPPEATDAPRN T €h T REPwor kpi ece

is easjl.y hoed (e , [ :i.an i February
2006 BT QU | S neT ISyt Re Waehra hr T e d SapeTy e ce.  The

machi mavgd eovaf®)that tacdedtkdtdntyhélamctumbeng (Bad se2that sthenwhegni cal | y
controlled in_three axis directions, and theﬂgortion to. be machi ned can

accur at%ty-Bel M MOFERI S RRir PeFABre Rehd RESEHrSVithg Belilns besft )
i”ClUQﬁki%hé?iﬁ%@f%e@%&ﬁ&nﬂuﬂﬁ%kﬁﬁeﬁ2fﬁut0r driving the machining head (21)

inthe Z-axis directionh by nunerical control; an X-axis driving device

(26) for drivongotdre Zaakhis drisel hige devieceeirhind e lagr mgwipdal (D) ara g

direction crossing at right angles to the Egrizontsl axis 0 bé nuneri cal
7 Mfig xf

cont r dI2VeaC al VAR LY TR i ST CHavT € et PEF 21 0T drS VPAgROHFOMEAxPE Ur i vi ng
devi cg) igngt REo sy SrdbsfetdieRat@l d£lh benthe aokhzond Al xhea@ by the
nunerical control.” I n another enbodi nent, the Z-axis driving device (24)
drives(l5) tilts centering on the axis parallel to the horizontal axis O.
.Therefore, even when the thin section long workpiece (1) has a
complicated odd-shaped section, at least three points including
contact points of two flat portions and a contact point of the
holding head (15) contact the thin section long workpiece.
Therefore the thin section long workpiece (1) may be securely be
fixed in order to bear machining resisfance during machining.
| Furthermore, the machining apparatus may include: a
machining head (21) having a machining tool (2) and a
machining liguid supply device and driven centering on a vertical
axis Z; and a NC driving device (22) for driving the machining head
in a Z-axis direction, and X-axis direction and Y-axis direction
crossing at right angles to the Z-axis direction with respect to the
thin section long workpiece (1) by numerical control.
In another embodiment, the thin section long workpiece (1)
~ remains to be horizontally held, the portion to be machined is

directed in a direction in which the workpiece is easily machined

(e.g., upward direction}, and a machining




the machining head (21) in the Z-axis direction by the nunerical control,
the X-axis driving device (26) drives the Z-axis driving7pdenbse0ngd

machi ning head in the horizontal X direction crossing at right angles to
the horizontal axis O by the nunerical control, and the Y-axis driving
device (28) can drive the X-axis driving device, Z-axis driving device,
and machining head in the Y-axis direction parallel to the horizontal axis
O by the nunerical control. Therefore, these driving devices (24, 26, 28)
nunerically control the machining tool (2) attached to the machini ng head
(21) in three axis directions, and the portion to be machi ned can

accur at¥I4idhés HERRHiREdPY Mhederintre HeEAPnP P He&87E21) They be an
U'tra%%ﬂh§6%g8Y£@§LgﬁBCthﬁﬂﬁ£ﬁEﬁstﬁb%&ﬁ%ﬁQFB%Y atben of the Z-axis 7

February difection, or a torsiona ration around the Z-axis
di r ectmatericAttoraimgot ded hin whirkpi exes dduersiomy, Bedr edeged;tiandte he
apparatus can be applied to hard materials. The machining tool may be a

cut ti mf tBEPLREYi TR ARCUF At iPet BAFRYPSCut ting bl ade, a grinding tool

having a cont iEQUONSINGreCULhL et RI-a98ng Qe ROl L SNING, Ligehuldving-much
el asticity. These. tools can process a broad range of materials other than

met al saxisuclrivisg glevdse ¢24)anior, deavhigehal hayhirming senticidudinothe
(ceram c). The cutting tool macly have an end m |1, shape.for_ machi n;sgg t he
gﬁ 4

side PEHPoA FRCHEP UBEeP B G2dnCOrtiHE 2RakT ¥ FELYIBR, a8y has a
drill shapgifohy nBld B928: 5048 QhgMREN KU NG 8Re 8L iRONhELONKidXid | over
portion of the Z-axis direction. "According to this conposite cutting tool,
hol e mikiengiandetmdséngxpandighy @sbape)tarabhi rmigadad axis O by
numerical control; and. a Y-axis driving device {28) for driving the
X-axis driving device in the Y-axis direction parallel to the
horizontal axis O by the numerical control.
In another embodiment, the Z-axis driving device (24) drives
the machining head (21) in the Z-axis direction by the numerical
control, the X-axis driving device (265 drives the Z-axis driving
device and machining head in the horizontal X direction crossing at
right angles to the horizontal axis O by the numerical contrel, and
the Y-axis driving device (28) can drive the X-axis driving device,
z-axis driving device, and machining head in the Y-axis direction
parallel to the horizontal axis O by the numerical control.
Therefo;e, these driving devices (24, 26, 28) numerically control
the machining tool (2) attached to the machining head (21) in three
~axis directions, and the portion to be machined can accurately be
- machined.

Moreover, the machining head (21) may ke an ultrasonic

device which generates a straight vibration of the Z-axis




transverse feeding of the workpiece may effectively be realized by one
tool. The grinding tool may preferably fornmed of a condu dst one,
and includes an electrolytic dressing device. The enbod?%%ﬁ??ngagﬁle a

hi gh-quality hol e machi ning (hol e nmaki ng, and shape machi ning) of the hard
material. The driving clanp device (10A) may include a wormdriving device
havi ng a worm and worm wheel, or a belt driving device having a belt,
pul l ey, and brake. According to the enbodinents, the thin section |ong

wor kpi ece (1).can snoothly be driven centering on the horizontal axis O,
and p05|t|oned 7 February 2006 - 8 Mdyreover, also disclosed is a

machi "W E46rpnhte 5Pr§1??ﬁ%1v%?é€F+?ﬁlqqﬂﬁﬁdmeﬁuﬁ e¢ds ebriiieing: a
conveyi ng apparabus: {34k tR 52001 A% CATVENE Nl Mk St on | ong

workpiece (1) itna w |rect|on of the wor plece plurality of
wor kpi s mamohi camdpe appatedtraeﬁaaﬁrmauymdaab spaces in the wi dth direction
of the workpiece; and an carrying apparatus (36) for carrying in the thin

section | ong WBF K St inft 5oRhdRYmREht g 1@Fparat J¥VARE &rrying out the
wor kpi £6& 4 0R A DS, MRERE L NG fRPAL AL LS, 4 WIeEELD ﬁiyinﬁhhncoﬁ%ﬁﬂﬁbggl§ong

wor kpi'ece i s continuousiy subjected to different machinings. According to
t he endamhlmgnb‘a‘adez,h@rcanp@lﬁSigngppaqshthmu(na4mucm(Hhazsmmtawy Joereeys t he

thin section | ong wor kpi ece é) in t$ dth direction of the workpiece,
and t hear F?Pn%g%{ﬁ?ér t?ljéoa(cé IR a? ﬁnﬁtﬁrtlﬁést%hr? EE‘E‘?d‘i‘FtIa&ﬁg #oFkpi ece
into Qﬁ?@l@@gh'5Hﬂ5ﬁlcap9§%5§d€3a§mgy %hﬁVs%HEcéﬁﬁhéM@’k@béﬁﬁn yom t he

appar at us.
The cutting tool may have an end mill shape for machining the side

portion in an upper portion of the Z-axis direction, and also has ;
drill shape for making a hole or machining an end portion in a lower
portion of the Z-axis direction. According to this composite cutting
tool, hole making and hole-expanding (shape) machining as a
transverse feeding of the workpilece may effectively be realized by
one tool. ‘ .

The grinding tool may preferably formed of a conductive
grindstone, and includes an electrolytic dressing device. The
embodiments enable a high-quality hole machining (hole making, and
shape machining) of the hard material.

The driving clamp device (10A) méy include a worm driving
device having a worm and worm wheel, or a belt driving device‘having
a belt,.pulley, and brake. According to the embodiments, the thin
section long workpiece (1) can smoothly be driven centering on the

- horizontal axis O, and positioned.




Therefore, the plurality of workpiece machi ni ng apparatuses (20) arranged
at the space in the width direction of the workpiece nay7 Eebhiiy20mas! y
performdifferent machinings on the thin section |ong workpiece at the
sane time. The odd-shaped workpi eces such as an alum num sash can
continuously be machined, a machining tinme per workpiece is shortened, and
productivity can be enhanced. Also_ghiglosed is provided a machi ning

equi pnrent of a thin section |ong workpiece, conprising: a conveying
apparatus (34) for horizontally conveying the thin section | ong workpiece
(1) ina wdth direction of the workpiece; a plurality of workpiece 7
February 2006Mergovemc RitAP ngt S esrat is ed B ERGRY SH1BA8hath 3 FPERe width
direct]j : e; a: Leci pr ' ) r

et proeaing R R O o LG ROy AR 13 50 ot e
wor kpl e, zonnh el gi dorviegifidi thes et nosedtoing Wonl piedgiesecont iimuaus! y

subj ected to different nachinings. According@to t he enbodi nents, the

conveyfiftfPafpafatire C345he M POREES | Y RIGHFeYSY tHe "ORIR* SeT (1AGHPoRY
- workpi 66, Ghisk 8 éf}%ng%d%QS%arc%g EQNiRd i BEn WRIKRILGEE oANGd he

reci procati ng apparat us reci procates the machining apparatus in the
I ongi twdikpelecedi arettanonaofyite aphenasect (3en Fongamowkpyete,theo thihat t he end
of the thin section_ |ong workpiece is carried in each chininggapparatus

and cat$9 @8 obPRY MERPRENT HTEr RGP PATHE LB UFRITHAFUST 2O rHGHEEEY nachi ni ng

appar a§ 4 €3ie( g0l i@ dRNGLL alh S RACESn1 Yy ta*ﬂa?a%%@, dheeeth Ofhe @hihhe
wor kpi ece may continuously performthe different machining on the thin

sect i oredtdog bonkpicekeiate tire coambntoumly Guhgeciody] ¢ot diafekeadvant ageous
characteri,stics of the
machinings.
According to the embodiments, the conveying apparatus (34)
horizontally conveys the thin section long workpiece (1} in the
width direction of the workpilece, and the carrying apparatus (36)
carry in the thin section long workpiece into each machining
apparatus and carry out the workpiece from the apparatus.
Therefore, the plurality of workpiece machining apparatuses (20)
arranged at the space in the width direction of the workpiece may
continuously perform different machinings on the thin section long
workplece at the same time. The odd—shaped workpieces such as an
aluminum sash can continucusly be machined, a machining time per
workpiece is shortened, and productivity can be enhanced.
Also disclosed is provided a machining equipment of a thin
section long workpiece, comprising: a conveying apparatus (34) for
, hbrizontally conveying-the thin section long workpiecé {1) in a .

width direction of ‘the workpiece; a plurality of workpiece




present invention will.be apparent fromthe follow ng description wth
reference to the acconpanying draw ngs. BRI EF DESCRI PTI OY KebruhE2098AW NGS
FIG 1 is a schematic diagramof various thin section |long workpieces

whi ch section shapes are constant.. FIG 2 is a schematic diagram of the
thin section long workpiece having the sane section shape in spaced 7
February 2006 - 10 positions in a lapgitudinal direction. FIG 3 is a
whol e perspective view of a first enbodi nent of a machini ng apparat us of
the thin section |long workpiece according to the present invention. 5 FIG
4 is a front, view of a workpi ece clgm%Fdevice, constituting the machining

appar af ¥ gF PEhaPRA EEERE S| AVEtISoh EP3§e; §0 T e fEDi A HdPEnPShowi ng

a machii ngREshid Ol at b@cmol&a%@ﬁgingéﬁegswf{iéqpif%%er@gpﬁdﬂa@@n§0 the
machi ni ng apparatus of the present invention. .10 FIG 6 is a front view
si m | ath¢ gnaleh@Gnidg sipewrhys alrs ec dndgenbdidiatedl redtitdne ofr esent i nventi on.

FIG 7 .is | ayout di.agram showi ng a third enpodi ment of the present
vent TORETECE) B EAD G AT AR KO HOE BT O C9Bt LS tRent of
the pregenicteRventdiaiterLhiE RREREREED. EMBODI MENTS O Preferred enbodi ments of

the present invention will 20 be described hereinafter with reference to
t he acconpanyifagording to the embodiments, the conveying apparatus (34}

horizontally conveys the thin section long workpiece (1) in the
width direction of the workpiece, and the reciprocating apparatus
{38) reciprocates the machining apparatus in the longitudinal
direction of the thin section long workpiece, so that the end of the
thin section long workpiece is carried in each machining apparatus
and carried out from them. Therefore, the plurality of workpiece
machining apparatuses (20} arranged at spaces in the width direction
of the workpiece may continuocusly perform the different machining on
the thin section long workpiece at the-same time.

Other objects and advantageous characteristics of the
present invention will be apparent from the following description

with reference to the accompanying drawings.

BRIEF DESCRIPTICON OF THE DRAWINGS

FIG. 1 is a schematic diagram of various thin section long
workpileces which section shapes are constant.
FIG. 2 is a schematic diagram of the thin section long

workpiece having the same section shape in spaced




- drawi ngs. Additionally,' conmon portions are denoted with the same .
~reference nunerals in the respective drawi ngs, and redungabtuagfesiooi ption
is omtted. FIG 3 is a whole perspective view of a machining 25 apparatus
of a thin section |ong workpiece according to the present invention. As
shown in FIG 3, a workpiece nmachining_ apparatus 20 of the present
i nvention includes a workpiece clanp device 10 for horizontally holding a-
- thin section long 7 February 2006 - 11 C) workpiece 1 in two spaced '
positions in theikomg titianabngidivdeasl ofi rectibe. wor kpi ece. The wor kpi ece 1
has a constant section shape or the sane section shape in spaced positions.
- in a longitudinal dirBEichigsasivas Parsnactive wRy 2f FHE St wor kpi ece
~ clanp device 10 is.constituted of .a driving cla deyice 10A O front
"side and a dri%ﬁg&‘f‘%’%p e di %%c%ngna%parraggrs et d&e ’el'%le%ese%g\l/?%gsO%fOA and
10B are fixed fQxBic0Mmtorhety kb thkGrében® @nddtibnyi ew of the driving
clanp device 10 10A of FIG 3. The driving clanp device 10A and driven
clanp devi e 10B i ncl Bt@. Rolidi agfmbavi geew X, ar espazitciceetlanpThevid¢ml di ng
. device 12 includes a hollow ring 13 which inner _portion is c¢ylindrical, an
i ntersecting feoRstiEwhEts the mhiningotRRatg tHE R 14 R§F§§W¥0F¥E%ﬂﬁ%gp‘axrs 0

Is a center axis of tPfG.hQA Ii W gdhﬁ-ﬁa% e A rraﬂes}E)lRJilnBV\é M iﬁ%n&s ' .
supported by sonme bearings not shown) so as to be rotatable centering on
the horizontalppsition of the thin section long workpiece according to the =

machining apparatus df the present invention.
- | 10 FIG. 6 is a front view similar to FIG. 4, showing a

second embodiment of the present invention.

FIG. 7 is é layout diagram showing a third
embodiment of the preseht invention.

FIG. 8 is a layout diagram showing a fourth

15 embodiment of the present invention.

Preferred embodiments of the present'invention will
20 be &escribed hereinaftér with reference to the accompanying
(j) drawings. Additionally, common portions are denoted with the
) same reference numerals in the respective drawings, and
redundént description is omitted.
FIG. 3 is a whole perspective:view of a machining
‘25 apparatus of a thin section long workpiece according to the
present invention. As shown in FIG. 3, a workpiece machining
apparatus 20 of the present invention includes a workpiece

clamp device 10 for horizontally holding a thin section long




axis 0. The intersecting flat menber 14 is detachably 20 attached to the
inner portion of the hollowring 13 by a bolt (not shown)rebMar£200& , the
intersecting flat menber 14 has two flat portions 14a, 14b inside. These -
two flat portions 14a, 14b extend in parallel to the horizontal axis O,
cross at sone angles to each other, and forma V-shaped nenber 25 support-
" portion therebetween. The two flat portio 14a, 14b preferably form an
angl e of 90 degrees. The hol ding head 15 is disposed in the hollow ring

posi tioned oppaskkgidde tlh@nlmoersgaeéagg,sfik%nmmb%e Yon@Rfaimfiebruary 2006

.12 O directly noved in a dianmetrical direction toward the Intersecting :
flat nenber bydarsttiainght- by iwegkpyecaddhel@orkpdege, 1l dias aytonutany.

“'Moreover, the holdjng head 15 can freely tilts centering on a pin 15a

paral lel to th&®8HYtiPERE ™ s SHS FATHER nBI@S & B4SE| ROTHEBEF 15D
(819 L octt cLNanE &URRELLubMA LACHEA AP dnenlial JhnPrdead Log Ot Bflye

intersecting flat e so that the thin section 'ong~ workprece 1 is

prevent ed fbonwbekpipdampges. deAddist ional kyns @i tiltedCHire daneligl reagpons of
the 10 holding device 12 are the same with the driving clanp device. 10A
—and driven cl afpvHesild@ 0B fxeRbr 8idr) and & rivepnsldmpudevice dpdnomhen t he

thin section long workpiece 1 has. a %_Ii ted odd:shaped section, at
| east three poFﬁ%’é S49%¢l u@?%sge ontaet Clpg‘lpﬁ?(ga%)g o ?’1"5@ dr iGHE°R4a, 14b
and a "~ bed 11. |
FIG. 4 is a front view of the driving clamp device
@ 10 10A of FIG. 3. The driving clamp device 10A and driven clamp
. device 10B include holding devices 12, respectively. The
holding device 12 includes a hollow riﬁg i3 which inner
portion is cylindrical, an intersecting flat member 14, and a
holding‘head 15.
15 A horizontal axis O is a center axis of the hollow
fing 13, and the hollow ring 13 is supported by some béarings‘
(not‘shown) so as to be rotatable centering on the horizontal
axis 0.
The intersecting flat member 14 is detachably
20 attached to the inner portion of the hollow ring 13 by a bolt
(:) (not shown). Moreovep,-the intersecting flat member 14 has
two flat portions 14a, 1l4b inside. These two flat portions
lda, 14b extend in parallel to the horizontal axis O, cross
at some angles to each other, and forﬁra V-shaped member
25 support portion therebetween. The two flat portions 1l4a, 14b
preferably form an angle of 90 degrees. _
The holding head.15 is disposed in the hollow ring

positioned opposite to the intersecting flat member 14, and




15 contact point (elastic nenber 15b) of the holding head 15 contact the
thin section long workpi ece 1, the thin section |ong workrbafey d006an

. securely be fixed in order to bear machining resistance during machining.
The driving clanp device 10A shown in FIG 4 further 20 includes a worm
driving device having a wormwheel 17a fixed to the hollowring 13 and a
worm 17b which neshes with the worm whaet? T7a. The worm 17b is drived by a
driving device 18. Therefore, the driving device 18. rotates the worm

gears 17a, 17R; 8Adcapvides] b tohaler e &diditseati QM l0Rg. 25 workpiece 1
hel d by the holding device 12 centering on the horizontal axis O.

Accordi ng to theteosssttiingt flat, renbar iyt masyrpahtF-aovide dyginaahitsed of the
thin section | ong workpiece 1 can be 7 February 2006 - 13 C) directed in a
direction in wiPch t e Ipbrtinstens MRigoyer neldifi hedding dreadyp di rection)
by rotation of .th rd.vi.ng. device.10A.. Additjonall t he

st rai ght - novi nSE%%‘?r# \eilrtg (ieéglegqg sgn o é%egacgﬁf‘%ﬂ%g%gn)épﬁe hori zont al

axis 0. 5 Ther gbplgontlheakiy 10.Sechi-GiedeRe, W KDhSEE: hedmBetoisy ad N, @
range in which the straight-noving cylinder 16 does not interfere with the
bed 11. On t heuvbehmmehanthetlhd sdrtvashes daptidehpteiddBeddesS aotani ncl ude

the wormgears 17a, 17h. The driven clanmp deyice . 10 10B is supported to
sinply fol | ow ABGRARST 8P f“ﬁi”ﬂe’ées&?’leoﬁol%ﬁﬁ_ TBT Kt Ec 825107 1BY dl e

centering on tagrkpiece 1 is prevented from being damaged.
Additicnally, a structure and dimensions of the
) 10 holding device 12 are the same with the driving clamp device.
! 10A' and driven clamp device 10B. According to the
constitution, even when the thin section long workpiece 1 hés
a complicated odd-shaped section, at least three points
including contact points of two flat portions l4a, 14b and a
15 contact poiht {elastic member 15b) of the holding head 15
| contact the thin section long workpiece 1, the thin section
long workpiece 1 can securely be fixed in order to bear
machining resistance during machining.
The driving clamp device 10A shown in FIG. 4 further
20 includes a worm driving device héving a worm wheel 17a fixed
C} to the hollow ring 13 and a worm 17b which meshes with the
worm wheel 17a. The worm 17b is drived by a driving device
18. Therefore, the driving device 18 rotates the worm gears
17a, 17b, and can freely rotate the tﬁ;h section long
25 workpiece 1 held by the holding device 12 centering on the
‘horizontal axis O.
According to the constitution, an arbitrary portion

to be machined of the thin section long workpiece 1 can be




horizontal axis O, and follows the rotation of the thin section |ong

wor kpi ece 1 by the driving clanp device 10A and rot at es7 Fkbrubsy 2066G 3,

t he machi ni ng apparatus 20 of the thin section |ong workpiece of the
present invention further includes a nmachining head 21 and a NC driving
device 22. The machining head 21 has a machi ning tool 2 and machi ning
liquid 'supply device (not shown), and drives the machining tool 2 20
(e.g., drill, end mll; grindstone, and the |ike) centering on a vertical
axis Z. The mag¢hieuted head Rkrecsiam inl WhasOnihe gevitdh Wai ehsilgenerates a
~straight 'vibration of the Z-axis direction, or a torsional vibration around
‘a Z axis. More®v@riredhdenfichiVBaEd dgechben)2 bhysrataihan af tholdrhaiiag an

intermttently cutting.hl . a,grinding.toql hayvin _continuously cutting
bl ade, or a po afm%id%glf:%oi h'av%%%ltr%ﬁgﬁgleﬁ”agthiecFFV’.‘ eMOEMY 9 31?%%’1 has

an end m || shppead anspghidteadcdntkabnyasy 208or: Ashta01a2i Sigde portion in
an upper portion of the Z-axis direction, and also has a drill shape for

maki ng a hot e Brenedolieni blge dhinesetiiont Loy iwerapiewerl pertétmtedf ithe Z-axis
direction. Mreover, the grinding tool is preferably fornmed of a 5
conductive griTRRASAE, "Ehd iThE| B 9Rh BPEIRS 6V Y14 tes 49y odevi ce. The

glgdd;(i_ \él)(lng gfyjérg%%%rgagéy@?é%?gbé@qqi_ni ng hegd 21 in the Z-axis di rgcti on,
On the other hand, the driven clamp device 10B does
not include the worm gears 17a, 17b. The driven clamp device

— 10 10B is supported to'éimply follow movement of the thin

ng section long workpiece 1 and to idle centering on the
horizontal axis O, and follows the rotation of the thin
section long workpieée 1 by the driving clémp device 10A and
rotates,

- 15 In ¥IG. 3, the machining apparatus 20 of the thin
Section long workpiece of the present invention further
includes a machining:head 21 and a NC driving device 22. The
machining head 21 has a machining tool 2 and machining liquid
supply device {not shown}, and drives the machining tool 2

20 {e.g., drill, end mill, grindstohe, and the like) centering
(i} on a vertical axis Z, '
The machining head 21 is an ultrasonic device which
"generates a straight vibration of the Z-axis direction, or a
torsional vibration around a 7 axis. ﬁoreover, the machining
25 tool 2 is a cutting tool having an intermittently cutting
blade, a grinding tcol having a continuously cutting blade,
or a polishing tool having much elasticity.

The cutting tool has an end mill shape for machining




- direction crossing at right angles to the Z-axis direction 10 with respect
to the thin section [ong workpi ece 1 by numeri cal cont r ol7. Febfmathgoogxanpl e
~of FIG 3, the NC driving device 22 includes: a Z-axis driving device 24
for driving the machining head 21 in the Z-axis direction by the nunerical
15 control; an'X-axis driving device 26 figr driving the Z-axis driving
device 24 in the horizontal X-axis direction crossing at right angles to
the horizontal axis 0 by the nunerical control; and a Y-axis driving
devi ce 28 for drédengorheoX-in axi Sppdy pbhgide\WrcenhdZ-4axik el récxbs,
direction parallel to 20 the horizontal axis O by the nunerical control. .
Each of the dr#®4 i s@ePpeed dxdllioghareg ips majoimst pt welad osf mechjniide ami| 29,
bal |l screw 30, er?c?l lor@% .rgmét Ew3r1’ Oar@go;lhgf Itihléez_and i S NCC-.cont rolled
al ong three ax®&® A AR EShe POFT FEVITER™ (At ShEwAY S F8T A ¢8scri bed
above, in the meciviNgrROPRAIAHESy &%oqfistmftemamieﬁﬂmga $OnRg wor kpi ece
according to the present invention, front and back fixing jigs are nounted
Wi th three-5axesndNCtéunt goinddévnee  angndnthedashian skattirohytimgireeskps ece 1 7
February 2006 - 15 C Cis machined by a four-axes control including a :
rotation i ndex®®¥dHtrol of the fixing jig and three-axes NC control. In the

3t ?ES? ure. 10?{ Yt hgegfflﬁginﬁ{; 2%5%99 F10RVES qridE P TRGAEN PnaRd the
21 in the Z-axis direction, and X-axis direction and Y-axis
direction crossing at right angles to the Z-axis direction

~ 10 with respect to the thin section long workpiece 1 by

(;j numerical control.

In fhe example of FIG. 3,'the NC driving device.22
includes: a Z-axis dfiving device 24 for driving the
machining head 21 in the Z-axis direction by the numerical

15 control; an X-axis driving dévice 26 for driving the Z-axis
driving device 24 in the horizontal X-axis direction crossing
at right angles to the horizontal axis O by the numerical
contreol; and a Y-axis driving device 28 for driving the X-
axis driving device 26 in the Y~axis direction parallel to

20 the horizontal axis O Ey the numerical control.

(:} Each of the griving devices 24, 26, 28 is
constituted of a guide rail 29, ball screw 30, ball nut,
motor 31, and the like, and is NC-controlled along three axes
by a NC control device (not shown). -

25 As described above, in the machining apparatus 20 of
the thin secticn long workpiece according to the present

invention, front and back fixing Jjigs are mounted with three-

axes NC control device, and the thin section long workpiece 1




5 wor kpi ece) and workpiece fixing jig (workpiece clanp device. 10) do not
move. The thin section long workpiece 1 is an object. Th&ebfuarye2006f the
‘wor kpi ece 1 noves in the Y-axis direction or the Z-axis direction,

machi ning precision is- possibly deteriorated. Mreover, by cutting or
gri-nding 10 using a small-dianeter tool, @& cutting of a protrusion (fin)
is possible in addition to a hole naking, circle cutting, square
extraction, and add-shape extraction machinings. FIG 5 is a diagram
schematical ly shawididnad BRchifdupgapasicbhefoDfinchedidy A seeddion hAmek

wor kpi ece 1 by 15 the machining apparatus 20 of the present invention. The
machi ni ng of tBenEfilnofeklhe driivag) Worskgi Bleeceraggstiffe asnthdhi ng appar at us

20, cap be perf or e Lt U LGILAMIE, SOELe, (RliREL Lhe v ece. (2
machi ning the werkp aGenikflg,eadat s MRERLMATL (Bhid a%teewoﬁ henyor kpi ece

fixing jig to an original point, (7) release the fixe wor kpi eCe, and (8)
carry out the workgpieced. atngkrlbesd€istppsiistiepsktidcet oldmp) dawecper f or ned
by NC control. 25 FIG 5A shows that the workpiece 1 is inserted and is
then fixed, FI&! 51 8R6vBCThe FBEathidhSeehtIbIloBs YHEPIRE? Kpitécanl, and

FIG 5C shows Bl?jee&ach'@e% ) o@éﬁg% b?:ék}ﬂe% 51§ ‘Fey%dﬁg%hé t}gat hin section

1'ong wor kpi ece is'7 ruary 6 -- constantly orlzontaff§ hel d.
And the portioaitdctienmBehitied-aefs tdieeweidkhi @eehiniry gréerdied ko a

direction in which the :
possibly deteriorated. Moreover, by cutting or grinding
- .18 using a small-diameter tool, a cutting of a protrusion {fin)
.(;j is possible in addition to a hole making, circle cutting,
square extfaction, and odd—shape‘extraction machinings;
FIG. 5 is5 a Aiagram schematically Showing a
machining position of the thin section long workpiece 1 by

15 the machining apparatus 20 of the present_invention. The

machining of the thin section long workpiece 1 by the
machining apparatus 20 can be performed in the following
order.

(1) Insert the workpiece, (2) fix the workpiece, (3)

20 coﬁtrol the rotation of the workﬁiece, {4) machining the
(j) workpiece, (5) end the machining, (6) return the workpiece
fixing jig to an Qriginal point, (7) release the fixed
workpiece, and (8) carry out the workpiece. Among these
steps, steps (2) to (7)) are performed'gy NC control,
25 FIG. 5A shows that the workpiece 1 is inserted and
" is then fixed, FIG. 5B shows the rotation control of tﬁe
workpiece 1, and FIG. 5C shows the machining. As shown in

FIGS.5B and 5C, the thin section long workpiece 1 is




- portion is easily machined (e.g., upward direction). Then the side portion
of the workpiece 1 is machined with an 5 appropriate machimbagiry 206 2.
Additionally, in the exanple, the machining tool 2 is used which tip end
is constituted as a drill and which mddle portion is constituted as an

end mll. Wen the tool 2 is used, an e 6rp'll machi ni ng can be perforned
continuously after a hol e-maki ng machining. A 10 through hol e havi ng an

~arbitrary shape can efficiently be nachined in the side portion of the

thin section | epgstamnkphesezdntalih G hdid.Sasa FrRNLoYE B FoMbt afad@nELG 4,
- show ng a second enbodi nent -of the present invention. 15 The driving clanmp
devi ce 10A showf the MogGkpbecqd ricliadésrectied in dr idiiragtdeyiieewhint utieng a bel t

pulley 32a fixed to the ho|] ow r'hnl%; 13, a belt pulley 32b driven b%/ t he
driving devi cePIB 1 %hdSa®tF hithJapRITeRIE - Ext ¥EIdpRtiRstAorhe Thedl £hpul | eys

32a and 32b. TQ_.e_&(_ef;Qﬁ%iohhgf t}ﬂet WBP]L}ll%\é§3ga.Lé %a%ﬁ&ﬂ%&l%l%ﬂ gi a the

timng belt 32c by “the driving device 18, and i'm section | ong
wor kpi ece 15hebppinprtibeehndciingndeviale 2.12admitibheely, ha end aleepeent ering
on the horizontal axis 0. Mreover, in the second enbodi ment, a brake 33
i s di sposed, affetHETRBERGWIIInG 18 Used beigh ¥de end dspredetidutiededs 25
position. Ot her constitytionsg ar imlar to those of FIG 4. Al so
according to tﬁeg%loqzlstafl_ ursi mtlﬁ%f%rp&r?%%? & SSWPOtheS B2 arPa_@Hfined of the
thin section | gam Woigkphege kootas 1€ ydeh G dnkin & Jida@61A 1Y iAnWi ch the
portion is easily 7 February 2006 - 17 -

performed cqntinuously after a hole-making machining. A

- 10 through hole having an arbitrary shape can efficiently be
(ﬁj machined in the side portion of the thin section long
workpiece-l. _ | 7
FIG. 6 is a front view similar to FIG. 4, showing a
second embodiment of the present invention.
15 The driving clamp device 10A shown in FIG. 6
includes a belt driving device including a belt pulley 32a
fixed to the hollow ring 13, a belt pulley 32b driven by the
driving device 18, and a timing belt 32c extended between the
belt pulleys 32a and 32b. Therefore, the belt pulley 32a is
20 rotated via the timingibelt 32c by the driving device 18, and
(i} the thin section long workpiece 1 held by the holding‘device
| 12 can freely be rotated centering on the horizontal axis O.
Moreover, in the second embodiment, a brake 33 is disposed,
and the hollow ring 13 can be fixed iﬂfa predétermined
25 position. Other constitutions are similar to those of FIG. 4.
Also according to the constitution, the arbitrary
portion to be machined of thé thin section long workpiece 1

can be directed in a direction in which the portion is easily




machi ned (e.g., upward direction) by the rotation of the driving clanp
device 10A. In addition to the aforenmentioned exanple, dricsiiagy PegNs of
the driving clanp device 10A rmay be gear driving, belt driving, and the
like. 5 FIG 7 is a layout diagramshowing a third enbodinment of the .
present invention. In FIG 7, a machining,;,equipnent of the thin section
| ong workpi'ece of the present invention includes a plurality (eight in
- FIG 7) of workpiece nmachining apparatuses 20, and additionally includes"’
one 10 conveyi mgchpped atéus . 3dupaaddadptettdbhl Yoy aih@htot &k finGo £ 7inof
carrying apparatuses 36. The conveying apparatus 34 is, for exanple, a
chain conveyofraFiad eliampcBeNicsiFor VA andrhedflzbinmaltby tiew rafeyenettsi oneldi n
section | ong V\%&Iégi fge d%:iivri]namm dth fli recti on, of tlhe 1 Workﬁ)' ece. The :
hori zontal conV8YaRce i€ ¥Fef S1%88ry O herFo Pt Ph e T AMR SRSt T (Y, PBut t he

present i nvent iy@Bri &), i Biiedribong hisa Heganging the plurality (eight
in FIG 7) of workpiece nmachining apparatuses 20, in the present

enbodi ment, 520 éach f olEG.appés at usgsulizeadi sipoded antieach end si de of
the thin section | ong wor kgi ece 1, left and right positions deviate from
each other. | neﬁﬁﬂ?%ri“‘cgﬂf PhethfppiratRisedveptit  dispbsed af Bedp®éadin the

wdth directio I e, it nce pi of the
conveyi ng appareg?:hﬁs}ﬁeﬁ:?%&tﬁf%ethggp%/ﬁ%nléﬁa%%g aogfésg%cei so,ft %g? Pe%(easr?ﬁf:e, a
pair of —air cyhvasers havindesaal pngraAtitgkeeidiar Ehesid N Hhertiirkpiseet i on
| ong workpiece | positioned in an insertion position of-the machining
appar at us 20 | paehEudly paphTaiivsgs apPparsadusdditionally includes one

. 10 conveying apparatus'34 and a plurality (eight in FIG. 7) of
(;} "carrying apparatuses 36.

The conveying apparatﬁs 34 is, for example,la chain
conveyor or a belt conveyor, and horizontaily conveys the
thin section long workpiece 1 in a width direction of the

15 workpiece. The horizontal conveyance is preferably performed
at a constant pitch, but the present invention is not Iimited.
to this.

Regarding the plurality (eight in FIG. 7) of
workpiece machining apparatuses 20, in the present embodiment,

20 each four apparatuses 20 are'disbosed on each end side of the
(j} thin section long workpiece 1, left and right positioﬁs
| deviate from each cother. In addition the apparatuses 20 are
disposed at a space in the width direction. The space is
same with a conveyance pitch of the coéveying apparatus 34.
25 The carrying apparatus 36 is, for example, a pair of
air cylindefs having a long stroke, carries in the thin
éection long workpiece 1 positioned in an insertion position

of. the machining apparatus 20 into each machining apparatus,




7 February 2006 - 18 G and carries out-the machi ned workpi ece.
Additionally, in FIG 7, reference nuneral 35 denotes ary Hebhaiyeghet e
machi ning apparatus for machining an intermnmedi ate portion of the
wor kpi ece 1. 5 According to the constitution, the conveying apparatus 34
hori zontal |y conveys (as shown by an arrop) the thin section long
workpiece | in the width direction of the  workpiece, and the carrying
apparatus 36 carries in the thin section-long workpiece 1 into each
machi ni ng appakatiusa2d eanduf Ocivamstemallivok kel SRCHI Ned tMRRKDI £C8n FIG.
Therefore, the_plurality of workpiece machini ng apparatuses 20 arranged at
the space in t'her%fHINCEi PEeasadn3dfdened eqonk pirdesmedicehe wachimimgus| y
performthe di ihings.(e.qg.,. mlling, hole-making, slotting,
and the like) %%S%gégﬁéggﬁ@s%hégigﬁg?d%b1ﬁ5?ﬁ?ﬁé§%§elpﬁf?%ﬂ? Phet&anme ti ne.
Ther ef ore, oddwshapegdemarkpi ece such as an al um num sash can continuously
be machi ned, machining tine per w orkpiece is shortened, and productivity
can be enhahced. FI G #gcogding apobhe dicagtamushowi nge acdreiig enbodi nent of
the present invention. In FIG 8, the 20Anachining equi pnent of 'the thin

8

‘section | ong wBPRpiEE df ??ﬁ§z°BF%%%¥n?°PH9éﬁtﬁQ§n, Pt} tesntdrEop ubBg ity
CoePion” bne Sy dacstol L So PRI AR S o, 0 AL 01l Ly
reci procating appasiaicesesn@&he2baRogiigdbpgatdi@isPber@lrdtiks (8l ¢ tRif!I G 8)
Qf section long workpiece 1 into each machining apparatus 20 and

- 10 carries out the machined workpiece. Therefore, the plurality

C;ﬂ of workpiece machining apparatuses 20 arranged at the space

in the width direction of the workpiece 1 can confinuously
perform the different machinings (e.g., miiling, hole-making,
slotting, and the like) on the thin section long workpiece 1
15 at the same time. Therefore, odd-shaped workpiece such ag an
aluminum sash can continuously be machined, machining time
per wbrkpiece is shortened, and productivity can be enhanced.
FIG. 8 is a layout diagramlshowing a fourth
embodiment of the present invention. In FIG. 8, the

20 nmachining equipment of ‘the thin Section long workpiece of the

present invention,inaludes the plurality {eight in FIG. 8) of
workpiece machining apparatuses 20, and_ additionally includes
one conveying apparatus 34 and a plurality (eight in FIG. 8) |
of reciprocating apparatuses 38. ’

25 Regarding the plurality (eight in FIG. 8) of
workpiece machining apparatuses 20, in the present embodiment,
each four apparatuses 20 are disposed on each end Side'of the

thin section long workpiece 1. In addition the apparatuses 20




wor kpi ece machi ni ng apparatuses 20, in the present enbodi nent, each four
~apparatuses 20 are di sposed on each end side of the thin®&bafaprodeong
~workpiece 1. In -addition the apparatuses 20 7 February 2006 - 19 are

di sposed opposite to each other in the sane left and right positions, and

t he apparatuses are disposed at a space 18n-the width direction. The space
"is sanme wwth the conveyance pitch of the conveying apparatus 34. The

reci procating apparatus 38 is,, for exanple, a _hydraulic cylinder-having a
| ong stroke, &G F&8RBTOCAPRSt e tonBRH} ﬁ’itharajﬁbélh&t ganodeth b

| ongi t udi nal di.rect] f . the in ' I r kpi 1._Qx her
constituti onsqlz:iL glE %‘?%thgglgfoa%tﬁgglg %IFE%I%EIHQ% a%rcgggr %%ea‘[eggt%e“c’pace
constitution, imheneomeRi A9re&pidar.at use IbaberiZ yamal kycicameeys the thin
section long workpiece 1 in the width direction of the workpiece, and the
reci procati ng capparanass r38cheef prhecaveteting aprtiatiupag34 apparatus 20 in the

| ongi tudi nal direction of the thin 15 section n rkpi ece 1. The end of
the thin -sg’cti on | ongﬂ‘%teﬁbp’é%%affnlgsa?@ﬁfsatblﬁr%é)é%’;l\ﬁ?]é EREPLEt From each

machi ning  apRakakis; 2QyiTHEELIiFAngt e RlyUs Aty QhaWAIKBLECS o dTRERI NI NG
apparatuses 20 arranged at the space in the wdth direction of the
wor kpi ece can mzenfhinpuppyrpend aomihhehe2Qodpffietientl abcdutibngst athet he thin
section |l ong workpiece at the sanme tine.. The machi ni ng apparatus of the
thin section |ﬁ§ﬁ@ section long workpieqe 1. Other constitutions are T
similar tb those of FIG. 7.
10 According to the constitution, the conveying.

(} apparatus 34 horizontally conveys the thin section long
workpiece 1 in the width direction of the workpiece, and the
reciprocating apparatus 38 reciprocates the machining .
apparatus 20 in the longitudinal direction of theithin

15 section long workpiece 1. The end of the thin éection long
workpiece 1 is thus carried into and out ffom each machining
apparatus 20, Therefore, the plurality of workpiece
machining apparatuseslzo arranged at the space in the width.
direction of the workpiece can continuously perform the

20 different machinings oﬁ-the thin section long workpiece at

(ﬁ) the same time.

' The machining épparatus of the thin section long
workpiece according to the present invention has the
following characteristics. | ’

25 (1) The fixing jig (intersecting flat member 14)
having a symmetricél V-shaped (90 degrees) bottom portion can

process the intermediate portion of the thin section long

workpiece 1 fixed by the driving clamp device_(lOA) and




wor kpi ece according to the present invention has the follow ng
characteristics. 25 (1) The fixing jig (intersecting fl at7 Febrdaey 2006)
having a symmetrical V-shaped (90 degrees) bottom portion can process the.
internmediate portion of the thin section |long workpiece 1 fixed by
the.driving clanp device (10A) and 7. Fehrygry 2006 - 20 driven clanp
device (1 0B) nmounted front and back the nachining device. Mreover, only
‘the driving clanp device (10A) can be used to process only the end of the
thin section |BAFehoridfiredevice 5(108) mhertetiherawy kpideBeck Shisnserted, an
~inherent positj.on. he wor kpi.ece is determned with respect to the jig
by an own wei gk%agg%g%%% fert B eé\g).re??ﬁr"l't?@li?n% et vpogicliaop dévidee
workpi.ece i s debefnisethe apdgt ' is fixed (clamped) by applying
.10 a downward force from above %}e/p\gggfk)%er%%gy ?rheee gr"%y@?%&@i“} FFHRAEL t he
wor kpi ece bear dorfievenlrtiieng tesi stance. A portion of the workpi ece novabl e
by the air gylinder is free in arotation direction, and a tip end of the
wor kpi ece i 8 fornmed of (4 YBPR HifdWerkRiqce weripicetedsush iawerest hane. 15
this case, evegg WToY S .a _protrusion, the workpiece
supported by a? .sﬂgg%ﬁ ?\%D%%Wftr??g@?ail)?egg‘gﬁ%ﬁ‘edo‘f”rﬁi F&PyChl tac dbiest at e,

~and the workpi gte marn oheradighy € tHRoghiioned and fixed. (4) The rotation
of the whole jig is controlled by 20 the wormgear and the like so that the

portion to be machi ned3) The inherent position of the workpiece is

determined, and the workplece is fixed (clamped) by applying
| 10 a downward force from above by a power of the air cylinder,
(?3 so that the workpiece bears the cutting resistance. A
portion of the workpiece movable by the air cyiinder is free
in a rotation direction, and a tip end of the workpiece is
| formed of a soft and elastic workpiece such as urethane. In
15 this case, even when the workpiece has a protrﬁsion, the |
workplece supported by at least two péints is fixed in an
originally placed state, and the workpiece can inherently be
positioned and fixed.
{4) The rotation of the whole Jig is contreolled by
20  the worm gear and the like so that the portion to be machined:

of the fixed workpiece extends in parallel to the X axis of

Lo}
".M-« ‘

the machining apparatus. A rotation range is 360 degreeas,
and the workpiece_once clamped can be machined from an
arbitrary direction. | )

25 Moreover{ in the machining equipment of the present
invention, the plurality of workpiece machining apparatuses
20 can continuously perform the different machinings on the

thin section long workpiece 1 at the same time. The odd- -




of the fixed workpiece extends in parallel to the X axis of the machining
apparatus. A rotation range is 360 degrees, and the wor Kiicbeimrppad cl anped
can be machined froman arbitrary direction. 25 Mreover, in the machining
~equipnment. of the present invention, the plurality of workpi ece nmachining
- apparatuses 20 can continuously performthe different machinings on the
. thin section | ong workpiece 1 at the saméliti'me. The odd 7 February 2006 -
. 21 - shaped wor kpi ece can continuously be machi ned, the nmachining tine per
odd- shaped Wwor kpAGe ot ksedd @88 deord1dubhisl y BOfULh i ddd Y tEah R 1 8aNced.
- Therefore, the machining apparatus and equipnment of 5 the thin sectiion
1 ong wor kpi ecet ez gredi ngdtshaped prEsdrte invedntrtenedawadstiperi or effects
~ that the arbitrary shape machining can efficiently be performed in the
 side portion OPTOYHEIVRER SHECPPOoFPIBY§Imor kpi ece havi ng the const ant

section shape or havh%gr%ggxgagge§§Q£H§Q?$E%g%rggﬁéq§mﬁg%8§%mn%oogositions
ou

i
in the longitudinal direction’in a shor W usrng any
excl usi ve-use {hg iint @6ktionAdghd ivrabl ¥ce thRoREESENL itAY EFds@REhas been
descri bed by sone preferable enbodinents, and it wll be bystood that the
scope of rightirveritigadhayve tshipepi@asedfedts i thaéntheresdltd tnaty [shapeed by t he

enmbodi nrents. On the .contrary, . the scope of right of the present invention
i ncl udes all oW?ChﬁWhBPOG@%é%Féfl?ﬁﬁﬁyfgga@??ﬁﬂf?gﬁnﬂaéﬁﬁi§é RS Uded i n

the scope OT {ﬁEBfHQBeQQE%&dH @Eﬁg'workpiece having the constant section

shape or having the same section shape in the spaced

(ﬁ: 10 positibns in the loﬁgitudinal direction in a short time
without using any exclusive-use jig or tool.

| Additionally, tﬁe present invention Has been
described by some preferable émbodiments, and it will be
bystood that the scope of right included in the present
i5 invention-ié not limited by the embodimenfs. On the contrary,

the scope of right of the present invention includes ali of
improvements, modifications, and equivalents included in the

scope of the appended claims,




7 February 2006 22 WHAT IS CLAIMED IS: 1. A nmachining apparatus of a thin
section long workpiece, conprising a workpiece clanp deyirebruaBi2006
horizontally holding the thin section |ong workpiece having a constant
section shape or having the sanme section shape in spaced positions in a

| ongi tudinal direction in tw positiaas of the sanme section shape, wherein
the workpiece clanp device is constituted of a driving clanp device and a
, .driven clanp device having the sane hol ding device, the driving clanp
device rotates the thin section 1ong workpiece centering on a horizontal
axis 0 extending in the |longitudinal direction of the thin section |ong
wor kpi e@EAT t He CIAFVRIpIS¢| anp device fol l ows novenent of the thin section

| ong workpiece and idles centering on said horizontal axis, wherein said
hol di ng device conprises a hollow ring supported so as to be rotatable
centering onlsai d®H&2BREGIAPRRFEL WS dam£¥ﬁhsﬁﬁh§wllﬁégtion has a

cyli ndr weakpshRpesordriisihgr S eeirkpPedd Al afBrdesiceat tched to an inner
portion_of  the hﬁllo r.ing an%'mhlch has imo flﬁt,gor ions extending in
par al | ePPRH I €44 D8Nt TAXP sSHid ORer YEs Mg Bt SoAEVANGI%s to each

ot her ; andsearhokdttiprheadpsdiaphsetng ithet hemdalecoion i ghgpenim gpaseti on
opposit %og?ti[or}l% Ii{lltaerl%%ﬁ%.%@c%.galla&ireﬁec%%r in dc'wroel%'s%t -%%‘éegf : {i’xeia SQJHQ”H rical
direction"toward the " Intersecting at ‘nenber, “an réeely tilted centering
on an agestiqarsakbel wherehe ther weokriglceaxiam) de2icdhe waghiriutgdappar at us
of the thiyn Seet 0Ly ABY: cIUPLESE RGCRE SN UNP:E! BivThE. cfdirdher
conprising: a §
. P : ho?ding device, the driving clamp device rotates the thin section
long workpiece centering on a horizontal axis 0 extending in the
longitudinal direction of the thin section long workpiece; the
driven clamp device follows movement of the thin section long
workpiece and idles centeri@g on sald horizontal axis, wherein said
holding device comprises a hollow ring supported so as to be
rotatable centering on said horizontal axis O and which inner
portion has a cylindrical shape; an intersecting flat member
attached to an inner portion of the hollow ring and which has two
flat portions extending in parallel with said horizontal axis and
crossing at some angles to each other; and a holding head disposed
in the hollow ring in a position opposite to the intersecting flat
member, directly moved in a diametrical direction toward the
intersecting flat member, and freely tilted centering on an axis

parallel to the horizontal akis O.

2. The machining apparatus of the thin section long
- workpiece according to claim 1, fﬁrther comprising: a |
machining head which has a machining tool‘and a machining liquid
supply device and which is driven centering on a vertical axis Z;
and a NC driving device for driving the machining head in a Z-azis
direction, and an X-axis direction and a Y-axis direction crossing
at right angles to the Z-axis direction with respect to the thin

section long workpiece by numerical control..




machi ni ng head whi ch has a machining tool and a machining liquid supply
device and which is driven centering on a vertical axis ZFebrmas 2005C
driving device for driving the machining head in a Z-axis direction, and
an X-axis direction and a Y-axis direction crossing at right angles to the
Z-axis direction with respect to thea2shin section |ong workpiece by
nunerical control.. 7 February 2006 23 3. The machi ning apparatus of the
thin section long workpiece according to claim2 wherein said NC driving
device conprises: a Z-axis driving device for driving the machining head
in the Z-axis direction by the numerical control; an X-axis driving device
for driving Bhe ZThximgcHipivihgrdevdtew ph thee théni yeritigh Xeng axi s direction

Crossi ngoakpdcght cangies 19 Saiifd Nohisanhal,@dXe QriPhgt A8y ueri cal _
control; and a Y-axis drfiving device for driving the ﬁ-ax;s driving device
in the YORRGISSH ractisghsSparaiingl de 6l Salfar Horipantle mecrsninpetfie

nurrEr i cah ﬂﬂentzl’—gkis @irfébeic_sfa@gi ﬁhé\guﬁch{é@aégai Ltfon@grol heﬁﬁ bt}axﬁeﬁ@tr%epnd ong

wor kpil ece_according. to clal or wnerel n sal cninin e IS an

L1 as oL OH it 708 S WErH: SREH! P AT Ro6t S L7 axi <

di recti erjs atiractdsisicanabimg lutatignt anglasd to daddilsorizbntdhextachi ni ng

appar at §§ Ale %&ﬁe}:i‘éa'l 28ELLon laﬁcqga W!%%lfé’ic?ﬁ%i%c %vq.ic%gf%z? %’156-18 e of
cl ai s to 4 erelrn sail machi ning tool 'i's a’cutting tool "having an
i nt er m themtlarieudtimgabiiedee angrliimdi-ayit cblrepbvd¢moagatdnk itvusasdy cutting

bl ade, Ly forRQhi $HiNG LOOnNAULDE: JTUCRRLARticity. 6. The machining
apparatus of the thin section |long workplece according to claim5 wherein

said cutting tool has
4, The machining apparatus of the thin section long

workpiece according to c¢laim 2 or 3 wherein said machining head is
an ultrasonic device which generates a straight vibration of the Z-

axis direction, or a torsional vibration around a 2 axis.

5. The machining apparatus of the thin section long
' workpiece according to any one of claims 2 to 4 wherein said
machining teol is a cutting tool having an intermittently cutting
blade, a grinding tool having a continuously cutting blade, or a

polishing tool having much elasticity.

6. The machining apparatus of the thin section long
workpiece according to claim 5 wherein said cutting tool has
an end mill shape for machining a side portion in an upper portion
of the Z-axis direction, and also has a drill shape for making a
hole or machining an end portion in a lower portion of the Z-axis

direction.

7. The machining apparatus of the thin section long;
workpiece according te claim 5 or 6 wherein said grinding tool is
formed of a conductive grindstone, and comprises an electrolytic

dressing device.




an end m Il shape for machining a side portion in an upper portion of the
Z-axis direction, and also has a drill shape for nmaking &Febflag 2006

machi ning an end portion in a |ower portion of the Z-axis direction. 7.
The machi ni ng apparatus of the thin section |long; workpiece according to
claim5 or 6 wherein said grinding tadl is fornmed of a conductive
grindstone, and conprises an electrolytic dressing device. 7 February 2006
24 8. A machi ni ng equipnent of a thin section |ong workpiece, conprising:
a conveyi ng appar gt 0 I VLY, in section |ong

wor kpi ece |n§a mn%f%ﬁz rec?ﬁ%%&ggggéﬁﬁfmoggﬁfé%ggh&bgfhgallty of wor kpi ece
machi ni HgrPiRacat 0SeRr B nge | aiqeedey e leaPaTdtuwy fangearigensphices in the

wi dt h . dickget oy ehethifin WREKRILEBhg AR EAT Y bNG: @RPAR 8L &S Jobcar ryi ng
in the th|n section | ong wor kpi ece into each machi ni ng apparatus and

carryi ng® o‘ﬁﬁrkthn?C@\orE}qﬂl@E%hftrYoﬁﬁ‘ﬁ%rkéﬁﬁ&?atf‘i@’m\kﬁ‘éraé?pﬁ‘rﬁ ®S¢hidd secti on

| ong welkphetani s1&00tii auewsdeya SUbj;IQ(Heedlltl Otnii fw&eﬂerulraraemmlorfgahe 9. A
WHChlnlngrEqH%%WEHt of hin sectio | ece r|S|ng a

conveyi ig" &pp arétﬁ%dfﬁﬂ'cﬁ5f¥95%?8??§ﬁ W?oﬁ Eyﬁﬁ{ Eﬁ% %Wntﬁe ‘t1 on 1 ong
wor kpi esectipm lwndtdodipiece | Drtocotach hecivbnkpl epparatyd andl ¢dnryahgwor kpi ece

naChin'%gtaﬁﬁ?%@&%ﬁﬁéhe%§8§Q%#gggpéﬂﬁ:g?luﬂéﬁé&ﬁggquék g@cé1@§§o#€rthe

wi dth direction o a reciprocating apparatus
reci protar¥piggcehés eadhinnpwglvapphieatsst ita & fienght utiakdhieds-ection of the
thin section |ong workpiece, wherein the thin section | ong workpiece is

conti nuously sug{ected to different nmachinings.
. 9. machining equipment of a thin sSection long

workpiece , comprising: a conveying apparatus for horizontally
conveying the thin section long workpiece in a width direction of
the workpiece; a plurality of workpiece machining apparatuses as
claimed in claim larranged at an space in the width direction of
the workpiece; and a reciprocating apparatus for reciprocating the
machining apparatus in a longitudinalldirection of the thin section
long workpiece, wherein the thin section long workpiece is

continuously subjected to different machinings.




ABSTRACT There is a workpiece clanp device 10 for horizontally holding a
thin section | ong workpiece 1 having a constant section glRBRagf2008vi ng the
sane section shape in spaced positions in a longitudinal direction in two
positions of the sane section shape. The workpi ece clanp device 10 is
constituted of a driving clanp device | and a driven clanp device | OB
conprising the sane hol ding device 127 € driving clanp device 10A rotates
the workpiece 1 centering on a horizontal axis 0 extending in a
| ongi tudi nal direction of the workpiageera@nd the driven clanp device | OB
foll ows novenent of the workpiece and idles centering on the horizontal
~axis. An arbitrary portion to be machined of the. workpiece can be directed

in a.direction iin which the gortion is easily nmachined by the rotation
(e.q. upwar d directTQﬁB@ is workpiece clamp device 10 for

horizontally holding a thin section long workpiece 1 having a
5 constant section shape or having the same section shape in
- spaced positions in a longitudinal direction in two positions
of the.same section shape. The workpiece clamp device 10 is
constituted of a driving clamp device 10A and a driven clamp
"device 10B comprising the Same holding device 12, The
lel_ 10 driving clamp devicé 10A rotates the workpiece 1 centering on
| a horizontal axis O extending in a longitudinal direction of
the workpiece, aﬁd the driven clamp de%ice\lOB follows
movement of the workpiece and idles centering on the
horizontal axis. 2An arbitrary portion to be machined of the
15 wofkpiece can be directed in a direction in which the portion

is easily machined by the rotation (e.g., upward direction}.

' ?igure 31




