SPECIFICATION RING MANUFACTURING METHOD, APPARATUS OF THE SAME AND RING
[0001] FIELD OF INVENTION This invention relates to a ring manufacture method which forms
two rings by processing two obtained laminating of two or more metal plates which the quality of the
materials differ, a apparatus of the same, and a ring manufactured buy the ring manufacture method.
[0002] BACKGROUND Mokumegane is a special metal working technology which Japan is proud
of in the world. The special processing process exceeds the frame of mere technology, and reaches
even an ideological and mental domain catipg € IdaDpo§ a material and a producer. After
carrying out the lamination and joint of the metal plates with which colors differ and twistﬁprocessing,

the surfac@l%‘@aMMb&FéﬁsTéf%Wr% WRIRERof iR Mdkar patletRMRANRMEINR the surface

by forging into palate with hammer. [0003] By the way, when manufacturing a ring, a pendant,
etc. of a pair by the mokumegane technique, there is a request for forming the feature pattern common
to a pair ring0ad a pendant, etc. [0004] In a prior art, the manufacturing process of the metal

plate used for pair rings or a pendant is_not m naﬁgd S s_l'gematically, and each craftsman
manufactures based on experience. Tfréfe'f(?re, thiVY [BRJ\EBIem that it is difficult to increase the

number of manufagisers\andidie rumEE T PiadyGRanLARER) R UYEYR YwR e i ik MR TION

rings by processing two obtained laminating of two or more metal plates which
the quality of the materials differ, a apparatus of the same, and a ring
manufactured buy the ring manufacture method.
[0002]
BACKGROUND

Mokumegane is a special metal working technology which Japan is
proud of in the world. The special processing process exceeds the frame of
mere technology, and reaches even an ideological and mental domain called
the dialog of a material and a producer.

After carrying out the lamination and joint of the metal plates with
which colors differ and twist processing, the surface is carved by chisel or the
trill-like tool, then “mokume” patterns are formed on the surface by forging into
palate with hammer.

[0003]

By the way, when manufacturing a ring, a pendant, etc. of a pair by the
mokumegane technique, there is a request for forming the feature pattern
common to a pair rings and a pendant, etc.

[0004]

In a prior art, the manufacturing process of the metal plate used for
pair rings or a pendant is not managed systematically, and each craftsman
manufactures based on experience. Therefore, there is a problem that it is
difficult to increase the number of manufacturers and the number of produces.

[0005]



This invention is made in view of this situation, and the purpose of the present invention is to provide a
metal object manufacture method which can manage systematically a manufacture processing when
manufacturing a plurality of metal object on which common features pattern from a original metal plate
occurs, an apparatus of the same, and a metal object manufactured by the method. A ring
manufacturing method of the present invention comprising: a laminating step laminating a
plurality of metal plates; a junction step jointing the plurality of metal plates by heating and giving
pressure; a twisting step heating &@udNwigiRyg OF PHEINGE NTE@Nolates after the junction step;

an angle stick processing step performing twist processing to the plurality of metal plates to make

angle stick shape;H?'é?it' Wﬁﬁ&ﬁéhi%t@ﬁ?(_?rﬁﬁiﬁ’é%%(?fdﬁb‘?tﬁ&h‘%ﬂi%ms%da eoéﬁEFi’%%rﬂf)H??en_t; aring
formation sten OREMNg NG SIS BRRIPRIdEthesef 6‘8]@%915‘?{9@80%?@%&%@%@% ggitting step

cutting and separating the two ring components into two rings. [0006] Preferable the ring
manufactumag agethegsté thet jpad e nd inrentidacfunté e pcoresssigg wihete foemafet wtiey farming
through-holes nearboy%]both end of the an&lﬁ_ stick component, wherein the sfit formation step forms the

slit from thR' ALY HeAAIETE R G 1Mo RIS A R i RéSﬂ‘HB%%rﬂ?Rﬂ& rom & Qiig0Afe the ring

manufact%@%ﬁneﬁm ofdbupsesant inppHiaRy further tremMRHsig: %H‘tedV%G%?”BBA@HQn step
indicating an interval of feature pattern repeatedly occurred on the ring component; and a time of
twists detemam#echusesp kictdenimgigate time of the twists in the twisting step based on sum of length

of round direction f'g,h[%e twoar%nﬁacc m Ignerrﬁte?ﬂdﬁthgfin&?rvalrinsdé%?ttlerg ign e intc%rr\{]alrtljs%ermination
step, wherein the WiShl”?g g}ep 8518 and thistahe pIura%t)Po metal pYates arter thgjuncﬁ(')n step so

that the time of thextysisimeatejrstepd dmiRa timaez0p IMisisydetarvtapprt SieR ¢l rRYRSIgE pCCUTS.
[0008] Preferable the ring manufacturing method of the present invention wherein the cutting step

cuts and s@d&ﬁ&@éHﬁé’i\‘f!k?Finoédﬁﬁi@h@iﬂéﬁﬁtByt\hé?FH@;% 3pCHY D pRIESEINIR tﬁé"&l?l‘tiiﬁ@ step occurs
as convex paps,in he fwe 5'?9/?3?1']:[5' rﬁ?s t&\‘gi%iﬁtf?t‘c?“)n[}%%lg lates %fﬁ%?fﬂﬁ?’éejoﬂﬁ%{{gﬂ gapufacturing

method of the presentiinvention wherein ormation step forms the slit by rubbing the angle stick
with a threadlike saw iariie thstoclghpluiessangl ttepingetdonmabng sidpt inpseris ssintpnadresinto the slit
and swat to form the ring after opening the slit using graver. [0010] Preferable the ring manufacturing

method onHgf)llj@ée‘?{t i’ﬁ\?éﬂhdﬂates 0o make angle stick shape; a slit formation™ step
forming two longitudinal slits in angle stick component; a ring formation step

opening the slits from inside thereof to make two ring components; and a
cutting step cutting and separating the two ring components into two rings.
[0006]

Preferable the ring manufacturing method of the present invention
further comprising a hole formation step forming through-holes nearby both
end of the angle stick component, wherein the slit formation step forms the slit
from the through-hole to the center of the angle stick component.

[0007]

Preferable the ring manufacturing method of the present invention,
further comprising: an interval determination step indicating an interval of
feature pattern repeatedly occurred on the ring component; and a time of
twists determination step determining the time of the twists in the twisting step
based on sum of length of round direction of the two ring component and the
interval indicated in the interval determination step, wherein the twisting step

heats and twists the plurality of metal plates after the junction step so that the



wherein the junction step determines a pressurize temperature based on a thermal expansion
coefficient of stainless steel to achieve prescribed pressure by pressurizing the laminated plurality of
metal plates from both sides by stainless steel component. [0011] A ring manufacturing apparatus
comprising: a laminator laminating a plurality of metal plates;a jointer jointing the plurality of metal
plates by heating and giving pressure; a twister heating and twisting the plurality of metal plates after
the junction step; an angle stick processor performing twist processing to the plurality of metal plates
to make arnighe stckisbapeisasslidsmenarmimgheotiorgitfdinat 8itsl s1eangieasitok soeppaient; a ring
former opening the slits from inside thereof to make two ring components; and a cutter cutting and
separating 8¢ tW81R§ CYMiponents into two rings. [0012] A ring manufactured by a method
comprisinqb@dgﬁninating step laminating a plurality of metal plates; a junction step jointing the plurality
of metal plates by heating and giving pressure; a twisting step heating and twisting the plurality of
metal plates after fPeefenatitn Btepriag angleustickupinog essthigostepf pibvéo prérsg wvist yrotessing to the
plurality of metal Elates to make angle stick shape; a slit formation step forming two Ion%igudinal slits in

angle sticR*CHHHONES: CH R oIfRatdR 288 SERANI R itUPoH ths Y RRSRY B RaREwo ring

componeniy ANdAtRtiRg GiaPv@iBRRET saRAaRY hedure HaL6aNORaRts intehvaydngs. [0013]
BRIEF DESCRIPTION OF THE DRAWINGS Fig.1 is a perspective view of a ring for male and a ring

for female nin@suddictutog iuitiv @reieent embodiment of the present invention. Fig.2 is a concept view of
a ring for ﬁ%%ﬁgd a ring for female manufactured in the present embodiment of the present invention.
Fig.3 is a flowchart for explain procedures for determining parameters

Preferable the ring manufacturing method of the present invention
wherein the slit formation step forms the slit by rubbing the angle stick with a
threadlike saw in the through-holes, and the ring formation step inserts an iron
core into the slit and swat to form the ring after opening the slit using graver.
[0010]

Preferable the ring manufacturing method of the present invention

wherein the junction step determines a pressurize temperature based
on a thermal expansion coefficient of stainless steel to achieve prescribed
pressure by pressurizing the laminated plurality of metal plates from both
sides by stainless steel component.

[0011]

A ring manufacturing apparatus comprising: a laminator laminating a
plurality of metal plates; a jointer jointing the plurality of metal plates by
heating and giving pressure; a twister heating and twisting the plurality of
metal plates after the junction step; an angle stick processor performing twist
processing to the plurality of metal plates to make angle stick shape; a slit
former forming two longitudinal slits in angle stick component; a ring former
opening the slits from inside thereof to make two ring components; and a
cutter cutting and separating the two ring components into two rings.

[0012]

A ring manufactured by a method comprising: a laminating step laminating a



for manufacturing a ring for male and a ring for female. Fig.4 is a view for explaining
manufacturing process of the ring for male and the ring for female of the present embodiment of the
present invention. Fig.5 is a view for explaining a state after the process of the Step 5T13 shown
in Fig.3. Fig.6A is a view for explaining a state after the process of the Step 5T20 shown in Fig.3.
Fig.6B is a view for explaining a state after the process of the Step 5T21 shown in Fig.3. Fig.7 is a
view for explaining the step of the Step 5T20 shown in Fig.3. Fig.8A is a view for explaining a state
after the ppacesistpiohem Sieinptatas  shawit it higi8p i istae/iplvriartexilairieg plstatetafter the
process of the Step ST22 shown in Fig.3 Fig.9A is a view for explaining a state after the process

of the Steﬁ%"’l{ﬂgsﬂ%/ﬁ i "Fii’gpiessur?lg%@’l?é{‘ﬁe%‘f)%&ﬁ@'\%\ﬁ’b@ AWisH1er thrue!wRliY ring for

female manuigetiuiedin dhe pfrspnirRmMinaiment ofdpe BresentiaveRtian PR EALED DERCRIPTION
OF THE INVENTION [0014] In the present embodiment explains that the case where a ring for

male 2 angerfargrfogfemstieo ®hassigghe saenel featilyeohantedat mhatest e tonakebyngleksticégane
technology,h%SpghogvnSm fi(ggr'r}*fation step forming two longitudinal slits in angle stick
component; a ring formation step opening the slits from inside thereof to make
two ring components; and a cutting step cutting and separating the two
ring components into two rings.
[0013]
BRIEF DESCRIPTION OF THE DRAWINGS

Fig.1 is a perspective view of a ring for male and a ring for female
manufactured in the present embodiment of the present invention.

Fig.2 is a concept view of a ring for male and a ring for female
manufactured in the present embodiment of the present invention.

Fig.3 is a flowchart for explain procedures for determining parameters
for manufacturing a ring for male and a ring for female.

Fig.4 is a view for explaining manufacturing process of the ring for
male and the ring for female of the present embodiment of the present
invention.

Fig.5 is a view for explaining a state after the process of the Step ST13
shown in Fig.3.

Fig.6A is a view for explaining a state after the process of the Step
ST20 shown in Fig.3.

Fig.6B is a view for explaining a state after the process of the Step
ST21 shown in Fig.3.

Fig.7 is a view for explaining the step of the Step ST20 shown in Fig.3.

Fig.8A is a view for explaining a state after the process of the Step
ST22 shown in Fig.3.

Fig.8B is a view for explaining a state after the process of the Step



In the present embodiment, the ring for male 2 and the ring for female 3 are manufactured from a
single metal plate manufactured by mokumegane technology. For example, from examination of
the surface of the metal plate 14, a domain used as the ring for male and a domain used as the ring for
female are formed in order in a single body. All parts are obtained by cutting boundary position of the
domains. In the present embodiment, for example as shown in Fig.2, convexity junction of the
ring for male and the ring for female can be visually characterize integrally formed. Hereafter, each
step will bsE2pRlanedn[00Fry Step ST1: A size (length) K1 of the direction of the circumference of
the ring for males, a size K2 of the ring for female, a width D12 and a thickness E12finally obtained are
determined or spebifed a2 dtdiif o Air €AY iihPasiRls. 30616Stepasess of theteHRR M of a
feature pagqrﬁlzigﬁd%gﬁpg@%;jirection is determined. The feature pattern is repeatedly occurred by
twist on the ring for male and the ring for female finally obtained. The interval M is determined by a
design and the redtigstBom a pestpeaiyéorvexample.ring fvioneaeeanttieamanpg positeonadéthe surface
of a male %@?d the main lposition of the surface of a female ring on a square pole (rod) before

cutting are ATYE J0B PP REFS e e mbodipe ! Q1dRERGRN L ¥EAYCRed into a length of an

end portion at the time of the twits which is omitted as an unnecessary portion and which has a section
(D12xE12) of the final ring. That is, "W" is a length obtained by performing division of the volume of the
end concerned by a sectidhHDAIREIPB)E SCRIRId@M @aniivEr oNNRESNOM a twist is computed by the

following f%mﬂ? (2).

In the present embodiment explains that the case where a ring for
male 2 and a ring for female 3 having the same feature part are manufactured
by mokumegane technology, as shown in Fig.1.

In the present embodiment, the ring for male 2 and the ring for female
3 are manufactured from a single metal plate manufactured by mokumegane
technology.

For example, from examination of the surface of the metal plate 14, a
domain used as the ring for male and a domain used as the ring for female are
formed in order in a single body. All parts are obtained by cutting boundary
position of the domains.

In the present embodiment, for example as shown in Fig.2, convexity
junction of the ring for male and the ring for female can be visually
characterize integrally formed.

Hereafter, each step will be explained.

[0015]

Step ST1:

A size (length) K1 of the direction of the circumference of the ring for
males, a size K2 of the ring for female, a width D12 and a thickness E12finally
obtained are determined or specified according to directions from a user.

[0016]
Step ST2:



[0018] (Formula 1) V= {(K1+K2)-W} S)- (1) [0019] Furthermore, size S mentioned above might
determined to occur same feature pattern (for example, parts of the lamination) made by twisting
process in the center of the surface of a ring for male and a ring for female which are finally obtained,
Feature patterns and the distance M are determined by the way to laminate two or more metal plates,
for example a variety of the metal and thickness. The number of times of twist is determined based on
this information. [0020] A ratio of the distance L1 of a longitudinal direction of the pattern which
specifically comprisas ma #minrdAt fepautio n fatdormmg the) frailivel phttatic ans detéstantedl-2 of the
pattern which comprises a non-laminating portion is the same as the aspect ratio of the section of the

angle stick 6niB8HER BaHFENHE TRRE PRIL¥SSCRIBFEEVRY, tHESh R aBgHE iBRlgcB™M of the
feature pafigin e Aetesminedit thediaiRes Ortimeseiwish [Q0sdd FRgaMRes fdings of the twist

is determined based on the information so that the common pattern C is formed on a center position of
the surfacamnd tthes speeciet friog farcnsileme cefiotee pasifitmn of the surface of the specified ring for

female. In addition, as shown jn Fig.1, the nterval of Pattern C i? setto L.ﬁZZ&Step ST3: The
total capacity of thMﬂWgof’oerrn{Ql%Qﬂ% PRAY Yo ohig ﬁjrﬁ?ﬁﬁﬁc LRI I AL BFRYET1 and

5T3, is detesR)ingsl. A dhateirlcapaciygiess el 4aidhe pRtesbaipateddasarhgn it is
determined as following (2).
are determined.
[0017]
Step ST3:
“W” is a length which is converted into a length of an end portion at the
time of the twits which is omitted as an unnecessary portion and which has a
section (D12xE12) of the final ring. That is, “W” is a length obtained by
performing division of the volume of the end concerned by a section
(D12xD23).
And the number of times V of a twist is computed by the following
formula (1).
[0018]

(Formula 1)

V= {(K1+K2)-W} / S) - (1)
[0019]

Furthermore, size S mentioned above might determined to occur same
feature pattern (for example, parts of the lamination) made by twisting process
in the center of the surface of a ring for male and a ring for female which are
finally obtained,

Feature patterns and the distance M are determined by the way to
laminate two or more metal plates, for example a variety of the metal and
thickness. The number of times of twist is determined based on this
information.

[0020]



[0023] (Formula 2) Z= (K1+K2) xD12xE12+WxD12xE12 ---- (2) [0024] By determining the number
of times of twist in the procedure shown in Fig.1, the feature pattern finally independently formed in the
rings can made the same among any size of rings. Consequently it can avoid that different image is
obtained due to the change of feature pattern caused by the difference of the size of the rings.

Further, the common feature pattern can be occurred correctly on a metal plate at the position where
used as the ring for males, the ring for female. [0025] Below the step which manufactures the ring

for males, Aheaing &ir fieenalis faased N \wriguis Kiidsdoh pladireetera dstarpinedterthevpiosedure
shown in Fig.1 will be explained. Fig.4 is a figure for explaininﬁ\%manufacturing step for the ring

for male afHSAE ARWIGPIBRTATE DPHRMEIRTBIRIREN BF i fEXING iMreiRRIN AIPBHE Barttt the

‘;OT”ﬂ‘;i]”g SleaR AR5 B1aR Wit AMAGHR O 1APAS OWRRL ILTERARART R A natal plate (Step

same as the aspect ratio of the section of the angle stick component before
the twist process. Moreover, the number and the distance m of the feature
pattern are determined by the number of times of twist.

[0021]
The number of times of the twist is determined based on the information so
that the common pattern C is formed on a center position of the surface of the
specified ring for male, a center position of the surface of the specified ring for
female.

In addition, as shown in Fig.1, the interval of Pattern C is set to L.

[0022]
Step ST3:
The total capacity of the ring for males, the ring for female
manufactured form the size of step ST1 and ST3, is determined, and the total
capacity (gross weight) Z of the plates laminated based on it is determined as
following(2).
[0023]

(Formula 2)

Z= (K1+K2) xD12xE12+WxD12xE12 ---- (2)
[0024]

By determining the number of times of twist in the procedure shown in
Fig.1, the feature pattern finally independently formed in the rings can made
the same among any size of rings. Consequently it can avoid that different
image is obtained due to the change of feature pattern caused by the
difference of the size of the rings.

Further, the common feature pattern can be occurred correctly on a

metal plate at the position where used as the ring for males, the ring for



Two or more metal plates with which the quality of the materials differs are prepared. As the
material of a metal plate, platinum (Pt), gold (Au), silver (Ag), copper (Cu), brass, titanium (Ti), iron
(Fe), nickel (Ni), stainless steel, tantalum (Ta), or these mixtures are used. Two or more metal
plates 11 comprise the quality of the material different, respectively, and character recognized visually,
such as a color and a degree of gloss, differs. In addition, there should just be at least two kinds of
metal plates 11 which the quality of the materials differ. Moreover, the same quality of the material
may be uskafarethe two or more metal plates among two or more metal plates 11. [0027] [Step before
lamination (Step 5T12)] Next, two or more metal plates 11 are ground as processing before
junction usi(I‘R)O éﬁdpapers No. 600, No. 800, No. 1000, No. 1200, No. 1500, etc. Then, charcoal

grinding is used togefher and te\iaes is Brishad R SRge Uy ARSI HharRingting step (Step

5T13)] Next, as shown in Fig. 5, a multilayer metal object in"which a two or more metal plates are
laminated ®matairtsBeptwo oramous ratdbpletes et goarm g atetahiplete snistfernpedc ddherenultilayer
metal object is an example of two or more metal plates of the present invention. At this time, the
amount of AMHAIMG 18- deHRREIBIXBESN the total capacity (gross weight) Z computed at Step 5T4

shownin Fig.3  Fiflares as pEdee ablaaipaiingny is ﬂ%ﬁﬂfﬁ%@&iﬁg%@éiﬂ@@tm%ﬁdim’ design
(feature pattern) [0029] [Junction step (Step 5T14)] Junction of metal plates is performed by
attaching theleeaf gheedrghibgilemppeesistire rmbadimantistihesasnt defentiation of the metal

plate does not occRnred asﬁg)o%sit%lq in LP(? tem era,[ture conditions belgw thﬁ,\ melting point of the metal
. e Al or a part. of the O|O\g.l JdoRiens are performed withh & ma Ewe.or . :
plate. This is diffusionjunction joined using diffi'sion 'of the atom produced between the junction sides

of metal plategis.  The conditions at the time of performing diffusion junction are as follows. Namely,
it carries out by heating and pressurizing between 500 and 1200 degrees C and between 200 and 500
kgflcm2. In [88&8bn, junction of the metal plates is performed using wax.

[Preparation step of a metal plate (Step ST11)]

Two or more metal plates with which the quality of the materials differs
are prepared.

As the material of a metal plate, platinum (Pt), gold (Au), silver (Ag),
copper (Cu), brass, titanium (Ti), iron (Fe), nickel (Ni), stainless steel,
tantalum (Ta), or these mixtures are used.

Two or more metal plates 11 comprise the quality of the material
different, respectively, and character recognized visually, such as a color and
a degree of gloss, differs. In addition, there should just be at least two kinds of
metal plates 11 which the quality of the materials differ. Moreover, the same
quality of the material may be used for the two or more metal plates among
two or more metal plates 11.

[0027]

[Step before lamination (Step ST12)]

Next, two or more metal plates 11 are ground as processing before
junction using sandpapers No. 600, No. 800, No. 1000, No. 1200, No. 1500,
etc. Then, charcoal grinding is used together and the surface is finished
uniformly carefully.

[0028]



At this time, laminated two or more metal plates are pressurize on both sides by stainless steel
component. The pressurize temperature is determined based on thermal expansion coefficient of
stainless steel to achieve prescribed pressure. [0030] Diffusion combination will be explained.

When approaching and pressurizing the surfaces of metals to the grade which attains to an atomic
level mutually, a metallic bond will start. It is supposed that it is possible to join by sticking two metals
in a principle. In the present embodiment, the metals having different color are combined in the
state of solid phasp._bynirsanig ghetepeedie pfSTRE81g and pressurization based on the principle of this
diffusion combination. In short, metal is not melted and it is made to join together in the state of a solid.

[0031] [Angle stickY5itkeR8ifg UMD ifstdg-5T18)nultilayeximatar PRisst ifg W LaitPrémoving
imperfect posfign,pfith e larunatian Jaf #XRBRS: L RiFXENeR 0P BP9 ImBtSK Sates 9548 t0 6.0

4.8 to 6.0mm of sections using a roller In the present'embodiment, the rate of extended in a
lengthwisg @meugionedad (@ atassie feendére ctidre adjulsisyler by gexfarbjeny iellarg gxeocgssing to a plate
with a roller. The angﬁle stick is Presumed on the basijs of the mgnatonous volume of the result, and a

balance sUlfSbfd BOHRRFHRNB!AIRS BIIRESRIFS 7O SUINERYPN- AL TSNS dRGIE TR b cessing is

performed hgfersta §vigt RIGESSRING Slerubegawse the rajespf éB%M?“F@rB&sOfMQWf?CﬂO” of a
longitudinal direction of the pattern which comprises a lamination portion of the metal angle stick and

the distan@® P vfafieap StePnSTHicHh evmprideld 3 non-laminating portion are determined by the aspect

ratio of the angle sﬁjck compor(lent fter rogessi . That i%, the ratio,with.the dfist?ncc? L1and L2
."Hére, as'ordér of lamina g, gsbdeterfnme Inconsideration of a ina :
of metal angle stick, 1.€., a design, can be adji'sted by performing angle stick processing before twist

processingid Q2] fidavisensaerssing step (Step 5T16)] Next, twist processing performs two or
more reversion of face side and reverse side.
[0029]

[Junction step (Step ST14)]

Junction of metal plates is performed by attaching the metal plates
and giving pressure in a way in which the plastic deformation of the metal
plate does not occurred as possible in the temperature conditions below the
melting point of the metal plate. This is diffusion junction joined using diffusion
of the atom produced between the junction sides of metal plates.

The conditions at the time of performing diffusion junction are as
follows. Namely, it carries out by heating and pressurizing between 500 and
1200 degrees C and between 200 and 500 kgf/cm2. In addition, junction of the
metal plates is performed using wax.

At this time, laminated two or more metal plates are pressurize on both
sides by stainless steel component. The pressurize temperature is determined
based on thermal expansion coefficient of stainless steel to achieve
prescribed pressure.

[0030]

Diffusion combination will be explained.

When approaching and pressurizing the surfaces of metals to the
grade which attains to an atomic level mutually, a metallic bond will start. It is

supposed that it is possible to join by sticking two metals in a principle.



Heating and annealing are repeated and twist processing is given little by little while taking care the
lamination order so that two or more reversions occurs in the angle stick after forge fabrication. At this
time, the twist process while heating, a cooling process, and an annealing process are repeated
successively. In the present embodiment, twist processing of the number of times V determined at
step 5T3 of Fig. 3 is performed. Thereby, regardless of the size of a ring, the feature pattern finally
independently formed on a ring can be made the same. Therefore it can avoid that image will be

different because of atlebapeesehthe fiebddieneatienh duméndhe Hiterencrfadidet riogisizare
Moreover, the common pattern C occurs on the main position of the surface of the male ring 2 and the

main positfH Bsdsiifke staie rmsRlifing e deib% LstidgthritisAss 12N §6688) Bittern
formation §leR (iR adh Bhsed BAHESAIRIEST MIUFHR RIS SSFHRAEHBOHP S, Formation

of the patterns is performed by carving using a chisel or a drill-like tool. [0034] [Angle stick processing
step (Steprb@ted)js not Nexdtetth@cdriipemeatiehicippassegdtttenugihthe fadtterhdaotiation step is
processed with extend processing by using roller to the angle stick shape. In the present
embodimer{t(??l;?é ]shape of section is made smaller than the component obtained by step 5T15 in order

to adjust so that apsarguaktiniety rize SaaygPsispitedep sThUfher a target of pattern formation can be
made a plane by processing to the angle stick shape before pattern formation, and it becomes easy to

form a pattern. [0088K{L&dtingrsiep (nep B3tady) and removing imperfect portion of the

lamination, for example, it is extended to the angle stick shape of 4.8 to 6.0 x
4.8 to 6.0mm of sections using a roller

In the present embodiment, the rate of extended in a lengthwise
direction and a transverse direction adjustable by performing rolling
processing to a plate with a roller. The angle stick is presumed on the basis of
the monotonous volume of the result, and a balance suitable for performing
twist processing is selected.

Thus, the angle stick processing is performed before a twist
processing step because the ratio of the distance L1 of the direction of a
longitudinal direction of the pattern which comprises a lamination portion of
the metal angle stick and the distance L2 of the pattern which comprises a
non-laminating portion are determined by the aspect ratio of the angle stick
component after processing.

That is, the ratio with the distance L1 and L2 of metal angle stick, i.e.,
a design, can be adjusted by performing angle stick processing before twist
processing.

[0032]

[Twist processing step (Step ST16)]

Next, twist processing performs two or more reversion of face side and
reverse side.

Heating and annealing are repeated and twist processing is given little

by little while taking care the lamination order so that two or more reversions
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Next, as shown in Fig. 6A, only capacity required for formation of rings is logged from the angle stick
20 obtained by step 5T18. The capacity for logging should be determined by step ST4 of Fig.3.

In the present embodiment the angle stick whose cross-section area is clear is obtained in the step
ST18. Therefore the length for logging can be easily determined based on the capacity determined by
step ST4, and the cross-section area of an angle stick component. [0036] [Slit formation step (Step
5T20)] As shown in Fig. 6A, Two longitudinally extending slits are formed in an angle stick
componens gfuleggeth & emdghéestiok Hter forGonatetehti@s. Fttowis itirhig. théhrwuglphadesL2 and 24

are formed the both end of an angle stick component.  Afterward, slit 23 and 25 are formed by to
thread thrOURYHNBRAIPE afd 22OWRE £ 266 3% sRAce J AIRBAL IR IAGFESRIG UIP RS DT shape of
filamer_wt thg@cglggg\}gmituqmal direction toward center of an ar_lgle stick component 20. [0037] [Sl_it
formation step by using chisel (Step 5T21)] As shows in Fig.6B, expand an aperture of the slits 23
and 25 formed in $teth&T26dmntisindobisednt, twisbpexaaysiagasfstheasimbéy. FAjrapsaferture is
expanded clijgtécr)ntwri]r?e%izgttgtaetpag'li'ré)%fclc:)irg.tg fg[ i;g]éJT%?'rgnSJd. Thereby, regardless of the size
of a ring, the feature pattern finally independently formed on a ring can be
made the same. Therefore it can avoid that image will be different because of
a chance of the feature pattern due to the difference of the ring size.
Moreover, the common pattern C occurs on the main position of the
surface of the male ring 2 and the main position of the surface of the female
ring 3 before cutting mentioned later.
[0033]
[Pattern formation step (Step ST17)]
Patterns are formed on twist processed part in Step ST16. Formation
of the patterns is performed by carving using a chisel or a drill-like tool.
[0034]
[Angle stick processing step (Step ST18)]
Next, the component which passed through the pattern formation step
is processed with extend processing by using roller to the angle stick shape.
In the present embodiment, the shape of section is made smaller than
the component obtained by step ST15 in order to adjust so that an actual
finish size may be suited.
Further a target of pattern formation can be made a plane by
processing to the angle stick shape before pattern formation, and it becomes
easy to form a pattern.
[0035]
[Logging step (Step ST18)]
Next, as shown in Fig. 6A, only capacity required for formation of rings

is logged from the angle stick 20 obtained by step ST18.
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[Slit Opening process (Step 5T22)] An iron core is put in the slit formed in Step 5T21, then clang
with a hummer in order to make a slit bigger, for example as shown in Fig.8B and Fig. 9A. [0039]
[Cutting the both end process (Step 5T23)] As shown in Fig.9, the both end 30 and 32 are cut. [0040]
[Cutting into rings (Step 5T24)] As shown in Fig.9A, joint of the ring 40 and ring 42 is cut to create two
rings. At this point, two rings are obtained by cutting the joint of two rings as convex. Two rings
obtained from cutting is further processed, as shown in Fig. 9B, the ring for males and the ring for
female are obtainethe cagzifigioatogyol ganwerdagsizfeamina neynsnds BTagefdfijos example as
shown in Fig 2, when approximate tip of each parts. [0041] . .
In the present embodiment the angle sfick whose cross-section area is
clear is obtained in the step ST18. Therefore the length for logging can be
easily determined based on the capacity determined by step ST4, and the
cross-section area of an angle stick component.
[0036]
[Slit formation step (Step ST20)]
As shown in Fig. 6A, Two longitudinally extending slits are formed in
an angle stick component 20 logged from Step ST19,
Concretely, as shown in Fig.7, through-holes 22 and 24 are formed the
both end of an angle stick component.
Afterward, slit 23 and 25 are formed by to thread through-holes 22 and
24 with a saw of shape of filament then move and rub a saw of shape of
filament then along longitudinal direction toward center of an angle stick
component 20.
[0037]
[Slit formation step by using chisel (Step ST21)]
As shows in Fig.6B. expand an aperture of the slits 23 and 25 formed
in Step ST20 by using chisel.
For example, as shows in Fig. 8A, an aperture is expanded up to the
size that an iron core to fit in.
[0038]
[Slit Opening process (Step ST22)]
An iron core is put in the slit formed in Step ST21, then clang with a
hummer in order to make a slit bigger, for example as shown in Fig.8B and
Fig.9A.
[0039]
[Cutting the both end process (Step ST23)]

As shown in Fig.9, the both end 30 and 32 are cut.
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As explained above, the manufacturing step of the ring 2 for males, the ring 3 for females are
systematically managed by manufacturing a metal plate 14 in the procedure mentioned above in the
present embodiment. Therefore, regardless the differences of the ring size, it can make the
feature pattern finally formed on the ring same. It can avoid that different image occurs by a change of
the feature pattern originated in a difference of the sizes. Moreover, there are high probability of
the ring for male 2 and the ring for female 3 with the same feature pattern C in the appropriate position
are manufactager]it can reduce the number of defective products. Furthermore, it is easy to
increase the number of manufacturer and product can be manufactured. [0042] Moreover, in the
present embodimdftu i a8 AReR Ri$8rRimstrough-holes by expanding slits, not welded the both

end of the metal plate; JOGrefoieiRALe; 5 MOFIRROPHIY Y At Ag S9N aediGan A grntinuous

design throughout the entire circumference of the ring. In addition, convex parts 50 and 52 with
consecutivéngssign are formed in the ring for male 2 and the ring for female 3, which gives image of
the bond. [0043] In the present embodiment, as explained in Step 5T20, through-holes 22 and 24
are formed nearby YdBE 1Y LR ERGS G &rPBHYRCSRY CYMHDINES N LRE MR, gHshdFe is not

formed sidey@f,the joint. As for this, around the both ends are hit in step 22 therefore through-holes are
scarcely appear. Convex parts 50 and 52 have to be hold if through-hole is formed side of the
joint, thus through-hteriearaptziaoe44irpmiey giagdatfanbediniene sheal, dssrirovimtie fgy for male 2
and the rir%ngomgnﬁale f’i }s oc %rréerg cIfrt(%m rflunsioo rOF é(k[}]ea eegi%no%ftlalm(iaraation and pattern. [0045]

This invention 18 hot imited'IA the Bmbodiment mentioned a ove.al\Pam'er, regarding the component in

the embodiment negiingethdidavefa efiser skhled iBoheast G devaitnus ehargest, cesnbination,
sub-combination and substitution in the technical or equivalent scope of this invention.
example as shown in Fig 2, when approximate tip of each parts.
[0041]

As explained above, the manufacturing step of the ring 2 for males,
the ring 3 for females are systematically managed by manufacturing a metal
plate 14 in the procedure mentioned above in the present embodiment.

Therefore, regardless the differences of the ring size, it can make the
feature pattern finally formed on the ring same. It can avoid that different
image occurs by a change of the feature pattern originated in a difference of
the sizes.

Moreover, there are high probability of the ring for male 2 and the ring
for female 3 with the same feature pattern C in the appropriate position are
manufactured, it can reduce the number of defective products.

Furthermore, it is easy to increase the number of manufacturer and
product can be manufactured.

[0042]

Moreover, in the present embodiment, rings are made by forming
through-holes by expanding slits, not welded the both end of the metal plate.
Therefore, there is no discontinuity of the design and can form a continuous

design throughout the entire circumference of the ring.
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[0046] Namely, in the embodiment mentioned above, joint of the ring 40 and the ring 42 shows in Fig.
9A are cut as explained in Step 5T24, then as shown in Fig. 1, illustrate the case of manufacture that
leaves the configuration of convex parts which as to cut parts. In this invention, it can be formed by
hitting until no convex parts left. In this case, the ring for male and the ring for female with no convex
parts are manufactured. In addition, for example, this invention is applicable to a ring manufacturing
apparatus which operates each steps stated above by using particular hardware [0047] INDUSTRIAL
APPLICABH b\ iTibis, inyansarpisrappicantcde thieriagnyecufiaetdesigathod iy prueessing a metal

object. [0048] EXPLANATIONS OF LETTERS OR NUMERALS 2---rings for male 3---rings for female
ring for male 2 and the ring for female 3, which gives image of the bond.

[0043]
In the present embodiment, as explained in Step ST20, through-holes
22 and 24 are formed nearby each of the both ends of an angle stick
component 20, and through-hole is not formed side of the joint. As for this,
around the both ends are hit in step 22 therefore through-holes are scarcely
appear.
Convex parts 50 and 52 have to be hold if through-hole is formed side

of the joint, thus through-hole remains.

[0044]
In the present embodiment, final design of the ring for male 2 and the ring for
female 3 is occurred from fusion of the design of lamination and pattern.
[0045]

This invention is not limited in the embodiment mentioned above.
Namely, regarding the component in the embodiment mentioned above, a
person skilled in the art can do various changes, combination,
sub-combination and substitution in the technical or equivalent scope of this
invention.

[0046]
Namely, in the embodiment mentioned above, joint of the ring 40 and the ring
42 shows in Fig. 9A are cut as explained in Step ST24, then as shown in Fig. 1,
illustrate the case of manufacture that leaves the configuration of convex

parts which as to cut parts.

In this invention, it can be formed by hitting until no convex parts left. In this

case, the ring for male and the ring for female with no convex parts are
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22, 24---through-hole 23, 25---Slit CLAIMS 1. A ring manufacturing method comprising: a laminating
step laminating a plurality of metal plates; a junction step jointing the plurality of metal plates by
heating and giving pressure; a twisting step heating and twisting the plurality of metal plates after the
junction step; an angle stick processing step performing twist processing to the plurality of metal plates
to make angle stick shape; a slit formation step forming two longitudinal slits in angle stick component;
a ring formation step opening the slits from inside thereof to make two ring components; and a cutting
step cuttinghandfaepat@ding the two ring components into two rings. 2. A ring manufacturing method
as set forth in claim 1, further comprising a hole formation step forming through-holes nearby both end

of the anglé s&iféﬂi%ﬁ?pf(%e‘?ff?\mfi’é?emﬁei RYERS AR R RRISFEMLANR SRGrBIARHEFHISIRM-hole to the
center Oftgﬁﬁé}%lﬁ@t'%h%m%%ttes each steps stated above by using particular

hardware

[0047]

INDUSTRIAL APPLICABILITY

This invention is applicable to the ring manufacture method by processing a
metal object.

[0048]

EXPLANATIONS OF LETTERS OR NUMERALS

2---rings for male
3---rings for female
22, 24---through-hole
23, 25---Slit
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3. A ring manufacturing method as set forth in claim 1, further comprising: an interval determination
step indicating an interval of feature pattern repeatedly occurred on the ring component; and a time of
twists determination step determining the time of the twists in the twisting step based on sum of length
of round direction of the two ring component and the interval indicated in the interval determination
step, wherein the twisting step heats and twists the plurality of metal plates after the junction step so
that the time of the twists determined in the time of twists determination step of reversion occurs. 4. A
ring manufacturing method as set forth in claim 1 wh@r@iviBe cutting step cuts and separates the two
ring components into two rings so that a joint before the cutting step occurs as convex parts in the two
rings after the cutting step. 5. A ring manufacturing method as set forth in claim 3 wherein the slit

formation step forrﬂs”t,lp& ﬁ{gmfég@@nggt%wc%tmbﬂxgmga threadlike saw in the through-holes, and

the ring formation step inserts an iron core into the slit and Swat to form the ring after opening the slit
using graveratiAatimpmteniactimagny etlpddrastyed fontétat plaites?2 wherein the junction step
determines aepressurlze tem% erature based on at hermal expansion coefficient of stainless steel to

achieve pradtNGHEHAEESUR TG & IR the ARt SRR Dty EAHRIP BRAAEYREm both sides by

stainless stegkggraponent. 7. A ring manufacturing method as set forth in claim 6 further comprising a
ground step grounding the plurality of metal plates to make uniform surface, wherein the laminating
step laminatb%i g @latanty e tinata plabesstinickhare lyralinded metad pleiasdadtep th@ A ring
manufact%n%trgetg?dpa}s set forth in claim 7
an angle stick processing step performing twist processing to the plurality of
metal plates to make angle stick shape;
a slit formation step forming two longitudinal slits in angle stick component;
a ring formation step opening the slits from inside thereof to make two ring
components; and
a cutting step cutting and separating the two ring components into two rings.
2. A ring manufacturing method as set forth in claim 1, further comprising
a hole formation step forming through-holes nearby both end of the angle stick
component,
wherein the slit formation step forms the slit from the through-hole to the
center of the angle stick component.
3. A ring manufacturing method as set forth in claim 1, further
comprising:
an interval determination step indicating an interval of feature pattern
repeatedly occurred on the ring component; and
a time of twists determination step determining the time of the twists in the
twisting step based on sum of length of round direction of the two ring
component and the interval indicated in the interval determination step,
wherein the twisting step heats and twists the plurality of metal plates after the

junction step so that the time of the twists determined in the time of twists

determination step of reversion occurs.
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wherein the twisting step repeat successively twist process while heating and cooling process. 9. A
ring manufacturing apparatus comprising: a laminator laminating a plurality of metal plates; a jointer
jointing the plurality of metal plates by heating and giving pressure; a twister heating and twisting the
plurality of metal plates after the junction step; an angle stick processor performing twist processing to
the plurality of metal plates to make angle stick shape; a slit former forming two longitudinal slits in
angle stick component; a ring former opening the slits from inside thereof to make two ring
componems; and A elitereaitingcandree paseitng dikesbvddiig ©oongienents into two rings. 10.A ring
manufactured by a method co%ing: a laminating step laminating a plurality of metal plates; a

junction st¥y fBRHE e SHRAIRYST Fktaf PRRRPEYHEAHRG AN GiOMGURRNFE S RENG step
heating angfudSUOgHAE LAY AbractRLRIAIAR QILes INEdLINIGY BIGR A0 SRR RipgesSing step

performing twist processing to the plurality of metal plates to make angle stick shape; a slit formation
step formimig ywafvegttuelioaltsligsstepngle stick component; a ring formation step opening the slits from
inside thergof 0 m/i“?ienéwr%éiﬁ‘l?fggm iggerrr]ltest;h%%das set forth in claim 3
wherein the slit formation step forms the slit by rubbing the angle stick with a
threadlike saw in the through-holes, and
the ring formation step inserts an iron core into the slit and swat to form the
ring after opening the slit using graver.
6. A ring manufacturing method as set forth in claim 2
wherein the junction step determines a pressurize temperature based on a
thermal expansion coefficient of stainless steel to achieve prescribed
pressure by pressurizing the laminated plurality of metal plates from both
sides by stainless steel component.
7. A ring manufacturing method as set forth in claim 6 further comprising
a ground step grounding the plurality of metal plates to make uniform surface,
wherein the laminating step laminates the plurality of metal plates which are
grounded in the ground step.
8. A ring manufacturing method as set forth in claim 7
wherein the twisting step repeat successively twist process while heating and
cooling process.
9. A ring manufacturing apparatus comprising:
a laminator laminating a plurality of metal plates;
a jointer jointing the plurality of metal plates by heating and giving pressure;
a twister heating and twisting the plurality of metal plates after the junction
step;
an angle stick processor performing twist processing to the plurality of metal
plates to make angle stick shape;

a slit former forming two longitudinal slits in angle stick component;
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a cutting step cutting and separating the two ring components into two rings.

a ring former opening the slits from inside thereof to make two ring
components; and

a cutter cutting and separating the two ring components into two rings.

10. A ring manufactured by a method comprising:

a laminating step laminating a plurality of metal plates;

a junction step jointing the plurality of metal plates by heating and giving
pressure;

a twisting step heating and twisting the plurality of metal plates after the
junction step;

an angle stick processing step performing twist processing to the plurality of
metal plates to make angle stick shape;

a slit formation step forming two longitudinal slits in angle stick component;
a ring formation step opening the slits from inside thereof to make two ring
components; and

a cutting step cutting and separating the two ring components into two rings.
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