Title of the Invention Drawi ng apparatus and draw ng
nmet hod Background of the Invention [0001] The
present invention concerns a thaw ng apparatus and a
drawi ng net hod, nore specifically, a draw ng appar atus
and a drawing nethod realized in a way to be capable
of taking out a material, the inner surface of which

has been fornmed into Fij® o€ aNeIaPEMEN Shape with
drawing, froma nold with excellent rel ease

per for mance. [Do®ging apparabisand idsawing methadt hod
usi ng el ectron beam has been adopted, in the case
where there is a need of form ng the inner surface of

a product into a c@agR ¥Exheé hdshticis W th the
vessel of apparatuses Tor making physical vapor

deposi9P®H (PVD), chenical vapor deposition (CVD),
etc. %’fl%{e\ée&f ix{vré%tiloﬁvggﬁéerﬂs [aogpa%ng apparatus and a drawing
method, more specifically, a drawing apparatus and a drawing method
realized in a way to be capable of taking out a material, the inner surface
of which has been formed into a concavo-convex shape with drawing,
from a mold with excellent release performance. |
[0002] o
Conventionally, a method using ¢lectron beam has been adopted, in
the case where there is a need of forming the inner surface of a product
into a concavo-convex shape, as with the vessel of apparatuses for
making physical vapor deposition (PVD), chemical vapor deposition
(CVD), etc.

Summary of the Invention

[0003]

However, the above-mentioned method using electron beam had
problems such as necessity of expensive equipment, long working time,
and high working cost.

[0004]

On the other hand, there are press working and drawing, as general
forming method of this type of products, but a problem was that, in the
case where an attempt is made to form the inner surface of a product into
a desired concavo-convex shape, by means of press working, no
sufficient amount of the mass of material flows into the concave part of
the mold, thus making it impossible to form the inner surface of the

product in desired concavo-convex shape.



However, the above-nentioned nethod using el ectron

beam had probl ens such as necessity of expensive

equi pnent, |ong working time, and hi gh working cost.

[ 0004] On the other hand, there are press working

and drawi ng, as general form ng nethod of this type of
products, but a problemwas that, in the case where an
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To achi eve said objective, the drawi ng appar at us
according to the present invention is a draw ng
apparatus conprising a nold, and a squeezing roller
for formng a material into a shape along the surface
shape of the nold, characterized in that said nold is
constructed with split nolds having a concavo-convex
surface shape, fornmed separately in the

circunferential direction, and disposed at a tip of a

sipgl% being contractible in dianmeter after the

f ng of the material, by inclining and form ng_the

shisliaeaisws ishid WHjactive] the diiaveitiy epparatus| a¢erding to the
the material Dbei ng processed by draw ng, and a 1d d

presali ndventibapés sordrawingi apPAGHUPr EQBINESHE) @ Mold, and a
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a pressing member composed of a spring for pressing the split molds in
a diameter contracting direction, and a pressing member composed a
spring for pressing every other split mold in the direction toward the
tailstock spindle.

[0007]

In this case, a buffer mechanism may be disposed between the
core portion, and a chuck disposed at the tailstock spindle for pressing
and fixing the material to the split cores.

[0008]

The drawing method according to the present invention is a
drawing method characterized by using the above-mentioned drawing
apparatus, comprising the steps of forwarding a tailstock spindle to a
spindle side, assembling a mold in a specified shape, pressing and

fixing a material to split.molds by the tailstock spindle, and forming

2a



into a shape along a surface shape of the nold by a
draw ng roller, drawi ng back the tailstock spindle to
the anti-spindle side, releasing the pressing support
of the split nmolds in a radial direction by a core
intopar shape alomtyr ac sunfpaechshaptdof phec esslichdbya dirawing, roller,
r awn terial fromth 009
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Accordingly, the material formed in a concavo-convex shape in
the inside surface by drawing process can be released from the mold
easily and securely without causing any deformation.

[0010]}

Moreover, by disposing a buffer mechanism between the core
portion, and a chuck disposed at the tailstock spindle for pressing and
fixing the material to the split cores, the material can be fixed firmly,
and pressing and supporting in a radial direction to the split molds by

the core portion can be achieved securely.



Fig. 2 indicates the nold of the draw ng apparatus
above, (a) being a front elevation, and (b) a side

Vi ew. Fig. 3is a partially omtted front

el evati on showing the state in which a material was
submtted to drawing with the draw ng apparatus above.
Fig. 4 is an explanatory drawing of the split nolds,
(a) showing the pressing force acting on the split
nol d on one side, (b) the pressing force acting on the
split nmold on the other side, and (c) the state in
which the material has been finally rel eased.

Fig. 5is a partially omtted front el evation show ng
a second enbodi nent of the drawi ng apparatus according
to the present invention, (a) showing a state in which
the core press supports the respective split nolds in
radial direction, and (b) a state in which a chuck
press fixes the material. Fig. 6 is a partially
omtted front elevation showi ng other formof the
second enbodi nent above, (a) showing a state in which
a chuck press fixes the material, and (b) a state in
whi ch the core press supports the respective split
nolds in radial direction. Detail ed Description of the
I nvention [0012]

Brief Description of the Drawings

Fig. 1 is a partially omitted front elevation showing a first
embodiment of the drawing apparatus according to the present invention.

Fig. 2 indicates the mold of the drawing apparatus above, (a) being
a front elevation, and (b) a side view.

Fig. 3 is a partially omitted front elevation showing the state in
which a material was submitted to drawing with the drawing apparatus
above.

Fig. 4 is an explanatory drawing of the split molds, (a) showing the
pressing force acting on the split mold on one side, (b) the pressing force
acting on the split mold on the other side, and (c) the state in which the
material has been finally released.

Fig. 5 is a partially omitted front elevation showing a second
embodiment of the drawing apparatus according to the present invention,
(a) showing a state in which the core press supports the respective split
molds in radial direction, and (b) a state in which a chuck press fixes the
material.

Fig. 6 is a partially omitted front elevation showing other form of



Enbodi ments of the draw ng apparatus and draw ng

nmet hod according to the present invention wll be
descri bed below with reference to draw ngs. [0013]
Fig. 1 to Fig. 4 show a first enbodi ment of the

draw ng apparatus and drawi ng net hod according to the

th®'&084 iepgtr%kgih?éht above ¥ gﬁawﬁggcap%&@tﬁﬁ vlhljchl a chuck

designed ormng the’inner sur e of a materia
prédyt fixdsahecavedahvaxd (bare statehixdvawichgthe sore press supports
constructed by conprising a nold 10 di sposed at the
the respfctives pphit peoldsamdradigl dizesition.rol ler R for
formng a material Winto a shape along the surface
shape of this nold 10, wherein said nold 10 is

realized in a bit, 1S Ur-e hayi VO- convex
surface shape@%&ilggnypggilﬁbﬁg %E@?%ﬁ;{%@ﬁsg“er t he
formogpf the material W [0014] The nold 10,
conposed of split nolds 11, 12 formed separately in
t he Bmbodirhentnt oAl thit r deawemg argpparatmwse gud t idsawisg method
is constructed by inclinjng the split surfaces 11

acgordiag tonths pm@rgpmwenmrumillb fiesga qc{ﬁ@ﬁwew?th reference
%gntact with each other, in the direction of pulling

o {iAWiREShe material Wwhich has been submitted to
dra\#)gg%romthe mold 10, as shown in Fig. 2 (b), in
such a way as to cancel, after the formng of the
mat @igall W Fige doskew aufipgr tinbpdimenadofthelidrawtingnapparatus
of the split nolds 11, 12 b¥1 the core 13, relatively

andi dyavaing meshed| accardimg to theipresenk iwwesiioni n t he
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comprising a mold 10 disposed at the tip of a spindle 2 and a squeezing

roller R for forming a material W into a shape along the surface shape of
this mold 10, wherein said mold 10 is realized in a split structure having
a concavo-convex surface shape and contractible in diameter after the
forming of the material W.

[0014]

The mold 10, composed of split molds 11, 12 formed separately in
the circumferential direction and a core portion 13, is constructed by
inclining the split surfaces 11a, 12a at which the split molds 11, 12 get
in slide contact with each other, in the direction of pulling out of the
material W which has been submitted to drawing from the mold 10, as
shown in Fig. 2 (b), in such a way as to cancel, after the forming of the
material W, the press supporting in radial direction of the splif molds 11,
12 by the core 13, relatively displace the split molds 11, 12 alternately in
the direction of pulling out of the material W which has been submitted

to drawing, and contract the split molds 11, 12, namely the entire mold



The shape of the state in which the nold 10 is
assenbled with the split nolds 11, 12 and the core
portion 13 is not particularly restricted, and its
corner part may be worked in the shape of a circular
arc in sectional view, as shown in Fig. 1, or worked
as a straight sloped face. Mor eover, the

COHCAYV R} x surface shape of the nold 10 is
desl lz:;hngldaelt?‘g[gform a | arge nunber of concave parts

depr ed€8d5in the shape of dinples on the curved

surfa of , t he d 10, in this enbodi t., thou jt,
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hand g réRler! ﬁ@'@oﬂcfﬂhﬂosﬁéfﬁ%xg@ﬁﬁaw §IFJ oF! te mold 10 is
12a at i C rde

surfaces 12a, It gets in s cont act
vdesigndk tadpanemiargel numbet df thnicave pantapderesgeddin the shape

o) site to the direction. of s e of, & spl it .
8 Biublos On' th suinied sattage ok e apord 1G,aRubis emabodiment,
r; : he split nolds 11,

:'it%bihgﬁflg‘r?gnglgt ﬁ)ﬁﬁtn?]%lggga%gﬁsﬁgggg&ggai nst the shaft
cent ef0816]} he spindle 2 in sectional view so that it

ey 95 Boht HSOKE IR et (S U Sudled e, 110 a
SHRh RIEATH 8308 AR DAL dngon sl P shape
aslopedlint anolag &2 spread dobiand dthet direotieni ofitpulling out df the
fHateriaT o i SBowd 16 Fife Gilboctviile 8 Hihatben Bandghe split
:Iﬂglcfrglﬁgfslgﬁﬁ%ﬁftdo& Foten IR M\Bfdces U I£CT 2Lt Whith fNgets in
slide contact with the adjacent split mold 11 in a shape sloped opposite
to the direction of slope of the split surface 11a in a way to face the split
surface 11a.

Furthermore, the inner surface of the split molds 11, 12 is formed
in the shape sloped against the shaft center of the spindle 2 in sectional
view so that it may get in slide contact with the side face of the core
portion 13 in the shape of a cone, truncated cone, pyramid or truncated
pyramid.

And, one same number (4 pcs. in this embodiment) of split mold
11 and split mold 12 are combined, to constitute the mold 10 in
prescribed shape.

[0017]

The split molds 11, 12 are pressed in the direction perpendicular to
the shaft center of the spindie 2 (direction in which the mold 10



di m nishes in dianmeter), by a presser nenber 4
incorporated in a ring-shaped presser plate 21

attached to a nold base 20 di sposed at the tip of the

spi ndl e 2. Still nore, the split nold 11 is

pressed in the direction parallel to the shaft center

of the spindle 2 (direction of pulling out of the
naﬁﬂmﬁiesv%n mmﬁeﬁ&TEsw A"iTRSderd néhBened icdrprated in a

nmol d base resser nenbers 4, 5 are

dﬂgg@hepgdtproa@f plate ﬂelr attachedt by a exidi basgdzﬂtctlsmw;ds at the
t Lit nD 11 12 by using a spring, in this
ﬁBéﬁqﬁg ? Al t hough the direction of
pressigyg] %oﬁé‘ethefﬁﬂﬁeﬁldmnfqeﬁs %réﬁeﬁ'memélan*ebﬁon parallel to
direction of pulling out of the material W t hi

ethigoshaft eentart of theaspindbe s (direction obrpulliog @ufeoﬁ ﬁh¢ maaterial

10 di t b th I ld 12
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di rect7lgn piEssiBl” hichth@yt 4015 thhe d@lﬁgﬁé@' thdugh0 gpanicularly
The core portion 13 is not particularly restrl cte

mtedf tonpresst theasppt emoldupder 12t by ssingt anspdag, in this
g |ntthe radi al direction, and nay take the shape
BRE- ¢ runcat ed cone, pyrarrid (octagonal pyramd
|n th og@gr where the split nold is split into 8
parts) or truncated pyramd and, in this enbodi nent,
it takklhowgh sthepdirettiont oﬁrmassugcbyreﬂm) presseri member 5 is

Sl 851G FREcRORRBr. ppfling oBhat . A8 oBhidfialo My in this
1émbé§m@é1ﬁ X RAARBOpdSRille ABESHitract the elteGADR] RO il Ameter

per f or n® pressing and releasing in radial direction

e\l@auﬁugmshm shei splioimieldl 12 weithya rr@nsﬂg fmcehm the direction

ectd on Jlel to shaft spi ndl e
PR Breciion Sfuptfling Pu G thech bRt he
pressqpoygpber 4, to make actions of expanS|on and
shrlnkage of their dianeter. The noving neans of

t he cdrhe pomet pom(nBIBssamtsparuGumw résirigtechiot shape, if only it
part ' Cu' & l}:ﬁ)ﬁ eici'he le molds lelg fﬁ ln\{ t‘ﬁ‘e radlalcglregtlon, and may
take the shape of a cone, truncated cone, pyramid (octagonal pyramid in
the case where the split mold is split into 8 parts) or truncated pyramid
and, in this embodiment, it takes the shape of a truncated cone so that its
shaft center may agree with the shaft center of the spindle 2 in which the
spindle 2 and the split molds 11, 12 are expanded in diameter.

The core portion 13 performs pressing and releasing in radial
direction against the split molds 11, 12 by moving in the direction
parallel to the shaft center of the spindie 2, causing the split moids 11,
12, jointly with the presser member 4, to make actions of expansion and
shrinkage of their diameter.

The moving means of the core portion 13 is constructed, though
not particularly restricted, integrally with a chuck 31 for fixing the



material Wby pressing it against the nold 10, in this
enbodi nent, to nove the core portion 13 by neans of a
tail stock nechani sm 3 which makes a tail stock barre
30, provided with the chuck 31 at its tip, advance or
retreat. Yet nore, the core portion 13 may be
designed to press support the split nolds 11 12 in
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kR gA niraBLogk iTFe] 3% SIS hgWibp . ik 31 atnits tip,
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Q&‘{%dearélrd?é |rect| on, as shown in Fig. 1, by
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ngeft sifeby Rige 1ghuck 31. [0021] Next, press the

squeei'@ra% iol | er R against the materi al WHi xed to the
nol d 8% shown in Fig. 3, while turning the spindle

and f oo (RPldhelicn! bt KB GiTeh thethiod3F BPkFhe made by
suising this thsvingl sbpdtats0022]

In the first place, press support the split molds 11, 12 in the radial
direction, as shown in Fig. 1, by pressing the core portion 13 to the left
side in the illustration together with the chuck 31 by means of the
tailstock mechanism 3, against the split molds 11, 12 of the mold 10
disposed at the tip of the spindle 2. At that time, the material W is also
fixed to the mold 10 by the chuck 31.

[0021]

Next, press the squeezing roller R against the material W fixed to
the mold 10, as shown in Fig. 3, while turning the spindle 2 by means of
a driving mechanism (not illustrated), and form the material W into a
shape along the surface shape of the mold 10.

[0022]

And, after forming the material W, cancel the press supporting in
radial direction of the split molds 11, 12 by the core portion 13,
relatively displace the split molds 11, 12 in the direction of pulling out
of the material W which has been submitted to drawing, and contract the
split molds 11, 12, namely the entire mold 10, in diameter.

To be more concrete, on the split mold 11, a pressing force 4Pa in
the diameter contracting direction by the pressure member 4 and a



And, after formng the material W cancel the press
supporting in radial direction of the split nolds 11,
12 by the core portion 13, relatively displace the
split nmolds 11, 12 in the direction of pulling out of
the material Wwhich has been submtted to draw ng,
and contract the split nolds 11, 12, nanely the entire
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S nt of the drawi ng apparatus and draw ng
n@leh%ﬂl g‘gd i*ng to the present invention. Thi s
dravxn PParatus is identical to that of the first
enbodlnen in the construction of the split nolds 11,

12 of Hilge Snindicak®s aagedontegrabodinentpofitias deawing albpamtus and
C nst.ructigmvvlll he omtted. . And, the draw ng

REURetiod AccoTdmmtn s Present daYeNtN.i n a way to
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12 by € core por
way to connect the core portion 13 with the chuck 31, for pressing the
material W against the mold 10, through a buffer mechanism 6, to firmly
fix the material W, even in the case where the thickness of the material
W is uneven, thus enabling to accurately perform the press supporting in
radial direction of the split molds 11, 12 by the core portion 13.

[0024]

The buffer mechanism 6 may be composed, though not particularly
restricted, of a hole portion 63 opened in the chuck 31 fixed to the tip of



[ 0024] The buffer mechanism 6 nmay be conposed,

t hough not particularly restricted, of a hole portion
63 opened in the chuck 31 fixed to the tip of the
tail stock barrel 30 of the tailstock nmechanism 3, a
shaft portion 62 provided in extension fromthe core

A RREa b 0% ok oIS BB, A potion 62
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supporting of the split nmolds 11, 12 to the left_side
betwetmehe Idorstpartiom 13 and dheraamikng 11 escshayntinel1g. 5.

tail stock mechanism 3, a gap is produced between the

chuf®023] and the material W as shown in Fig. 5 (a).

And,, as _the pressi t he i.d t t ahdoSt .

roc et "R Rkl ahBatpisoin, Me f'e" iRftion 13

| , h 59115 ki ide 1

coﬁﬂggés(g i‘ﬁ?geiytsgﬁggggggf ?g%%lﬁeﬂynygt er ilgsg\ll\/lf ol(%))rsg nol dﬁﬂt{oSl °

thavitlnstritioahudth al?re{s@m?@]force ofBthet tailstagk micghbufsar3, a gap
mechani sm 6 may a

. so, be conposed, as in dified . .

is produced betwean ciecechnek ﬁlgana,tg@fm@t%lmﬁ Wgﬁ‘ésﬁ%’&wn in Fig. 5
ﬁortion 66 formed in protrusion fromthe tail stock

(a arrel 30 in front of the core portion 13 fixed to the

DSk B e bRl B0108 18 shcl o Lol mpohanism 3

is Fuegeerchtinied fo6m ehishefate,ptire iebastii bodyv bdebends, as shown
extensi on fromthe chuck, 31 slidiggxin this ho

inpoig. i p{bdsmakang Hrpessuble o Hueys dhﬁsmteﬂgi W to the mold
spr.i,ng, etc..inserted in the shaft portion 65 and

10H§§Hb3@3¢b@@%e§i'the chuck 31 and the chuck presser
porqbgg6?6.

By the way, the buffer mechanism 6 may also be composed, as in

a modified embodiment indicated in Fig. 6, of a chuck presser portion 66
formed in protrusion from the tailstock barrel 30 in front of the core
portion 13 fixed to the tip of the tailstock barrel 30 of the tailstock
mechanism 3, a hole portion 66a opened in the chuck presser portion 66,
a shaft portion 65 provided in extension from the chuck 31 shiding in this
hole portion 66a, and an elastic body 64 consisting of a spring, etc.
inserted in the shaft portion 65 and disposed between the chuck 31 and
the chuck presser portion 66.

[0027]

According to this drawing apparatus, first the chuck 31 press fixes
the material W to the mold 10, with the pressing force to the left side in
the illustration by the tailstock mechanism 3, as shown in Fig. 6 (a), and,
with further pressing to the left side in the illustration by the pressing

force of the tailstock mechanism 3, it becomes possible to complete the

10



[ 0027] According to this drawi ng apparatus, first

the chuck 31 press fixes the material Wto the nold

10, with the pressing force to the left side in the

illustration by the tail stock mechanism 3, as shown in

Fig. 6 (a), and, with further pressing to the left

side in the illustration by the pressing force of the

t [ i t

¢ BLOSS AEPOPRARTR, fidhal dirboRGF AFeRIAN, Mofd] 1112200 tfe core

npbdsozliS 32 shpwrhin €og.e6 b).ti on 13, as shovvn in Fig.

6 (b). g 8] O her constructions and the

proced nd action of the drawing nethod in this

enbodi : hgase [

ebo dlwrrengtr gglg% rulic ”Egésth"e O X geidﬂré hend aEfiBn of the drawing

hmaeth@d finrthizeemboditment atehthet bami ray mmsarmtthe farsu embodlment

dr,awi thod according to the present invention

pdeseyt PPWhrality of enbodiments. However, the

presenfpppgyention is not restricted to the

constructi ons described in the above-nenti oned

enbodi kxplasatibot haamob&mbeld:ﬁ imddé rorc dhe tdrasting nammratus and
fr.omt he  nmai

PE f imade
g prtiol el AREote The GROset( RYERGORHisAd! il % plurality
t of R EnRRR.| Cﬁb\z&%f °th% ﬁﬁ%@hf‘ %@éh‘iﬁfnaiéjﬁf)r"%ﬁﬁcted to the

performs draw ng di Sposi hg a squeezing ro
r oongtyuctivarst desenbcd[moﬁm] above-mentioned embodiments, but may be

modified in construction as required within a range not deviating from

the main purpose of the invention, such as fixing the spindle, to enable
application to a drawing apparatus which performs drawing by disposing
a squeezing roller on a rotary shaft, etc.

[0030]

The drawing apparatus and drawing method according to the
present invention have an advantage of being capable of taking out a
material, the inmer surface of which has been formed into a
concavo-convex shape with drawing, from a mold with excellent release
performance, even in the case where the concavo-convex part formed in
the inner surface of the product is of a shape causing it to get caught in
the direction of pulling out of the product against the mold and, for that
reason, they can be used widely in the case of forming of the inner
surface of a product into a concavo-convex shape.
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The draw ng apparatus and draw ng net hod according to
the present invention have an advantage of being
capabl e of taking out a material, the inner surface of
whi ch has been fornmed into a concavo-convex shape with
draw ng, froma nold with_ excellent rel ease
perfornmance, even in the td&¥here the concavo- convex
part formed in the inner surface of the product is of
a shape causing it to get caught in the direction of
pulll, IAgdﬁiWu‘i% apparafiedusinrigihpss mbéd,m@hd #Brduetging roller
t hat reason hey can be used wdely in the case of

for fforming mfmatezidlnigo = shhpeealongatlps suotace shapa of the mold,
concayo-con

Ch%ﬁﬁsr&e@s%éﬁ% R67h qnaldris cronsenciedgivithy SRETBMIs having a

ol s CORV oR Mt tRbendpERAIEPHRER I SHefiferental

diré@gd," U ddpbRedpPlt t ameisohayi @@nﬁileomg eAv@ctible in
surface shape, formed separately in the

diamiatevmffteretitd ddridingatfi thre nmt@rmlsﬂngsamblamlrg ang forming the
pi ndl ¢ being contractl,ble |n er after, the
Shcgagmsﬁ’g t ofurf aeesranepi nrec@pn hgga@@tfﬁ}%mat%@ being

proffteihef FipvgBin g oe el %tp's%nﬁﬁfe B gHP B" pressing
an&@hggb?ﬁﬁ PEG £L lﬁﬂ%bﬁﬁnfﬁg ﬁg&ﬁ% o e 1n81de surface of
supporting ina ra direction i ding on

thei splitlemeldd,aaadodidpwsesplon mhﬂstocﬂmch;ﬂndtmsm pnessmg and
tail stock spindle for pressing and fixing the mater.i al

fixing the mptemalrrtxb dbe splat modsisd and gemolst bodgers éy da&posed at

e 58 RSB v, ST BBl gyprsio
R R 3 o

corif £5%M gdﬁ%@ﬁbnﬁﬁ'@d Qpbréssﬁﬁ@gdmémbbﬁ comgisedna spring for
t owar the tail stock spi ndl e. . A draw ng

preapivgy anesyasthief ispdit mold dinmthe decéxcm atowflﬁerthe tailstock
nafﬁganl smis disposed between the core portion, and a
SP‘@ k disposed at the tailstock spindle for pressing

00 B0 TR JS ATB LI ORI e o

meeﬁ@ﬁmﬁ Ug Qfspgséti”bétv@ée@ th@oa@fé oM o) earsd Qp%haf:k disposed

forwarding a'tailstock spindle to a spi ndl e side
at teseabibionk spimdle for prepdopf and fikapg, ther esatieni] ated the split
fixing a material to split nolds by the tail stock
00T§§i ndle, and formng into a shape along a surface

f th ld b b d i b ‘
Thetaly sEBCRIRE: MEdRed BHadRs ?‘%e L bl "HE drawing
d
PIEHRET 4P S 0 e nbrihg, Mier Bl (DL iling o
tailgebek fiadéssiona @plﬁlﬂw\m’l@e m@eﬁﬁﬁﬁmglﬂlgnid‘ld Gimaa\mspemﬁed

material from the nol
shape, pressing and ﬁxmg a material to split molds by the tailstock
spindle, and forming into a shape along a surface shape of the mold by
a drawing roller, drawing back the tailstock spindle to the anti-spindle
side, releasing the pressing support of the split molds in a radial
direction by a core portion, contracting the mold, processing by drawing,
and realising the drawn material from the mold.
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