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-iA" Methed of Forming a Metal Statuette of a Three-Di nensional QObj eé{t a5t f .

This “invention relates a nethod of formng a statuette made of a netal, |/ﬁ'é—“_.’~'1"
particular a precious netal, e.g. gold, of a three-di nensi onal object.
According to the present |nvent|on thare IS prow ded a nethod of forming a

metal statuette of lc}ngta%e%ps\;ﬁ (a)

scanni ng said obje€c ] ont our and
shape of said object; nputt| n data into a co 2
on said data i nbiitiae lﬁtld'eiam? %di‘ﬁi&‘?‘i OpRIBG; &iiStiEres B 3? rae etal, 1
prototype of the object by a sculpturlng machi ne controlled by the
conput er; ( @artjivutay agirevjousithetelpp.gr galtheof athrdeciimensienabobjebe basi s of the
epoxy resin prototype; (e) providing a wax prototype on the basis of the
silicon rubber mould parts; (f) casting the netal onto the wax prototype;
and (g) renoving thF wax, characterized in t hat during scanning, said
scanni ng nmeans [evol.ve ound sai d _obj t. e Q ape
of thle obj ect . Accordmgst?ﬁgelpﬁvgﬂtt 1n8ﬁmv&'+% \Klg t? @es&crgl gge{% (}f"fo%ﬂ}gsg P
exanple, and with reference to the acconpanying draw ngs,  in WhICh

Fig. 1 is ametalstatuetis ofa threg- éltme@ﬂﬁﬂ%ls@dpnq?ringllﬂ@%gégﬁ ﬁ‘ieﬂb%@aéé%fﬁ?%ﬁ saig; g. 2
Is a schematic diagram show ng the theory of operation of the scanner; and
Fi g. 3 showsbjecbivithtscarmingpmeanseto obtaimddte of the contourrand isbagel Qfsaid'@jmtb@édur e.
A system appropriate for scanning the object, obtaining and storing the

rel evant inputting said data into a computer; (c) based on said data inputted into the computer,

based

providing an epoxy resin prototype of the object by a sculpturing machine controlled
by the computer; (d) providing silicon rubber mould parts on the basis of the epoxy
resin prototype; (€) providing é wax prototype on the basis of the silicon nibber mould
_ parts; () casting the metal onto the wax prototype; and (g) removing the wax,
characterized in that during scanning, said scanning means revolves around said

object to scan the contour and shape of the object.

The invention will now be described by way of an exampie, and with reference

to the accompanying drawings, in which:-

Fig. 1 is a side view of a platform used in the scanning procedure;
Fig. 2 is a schematic diagram showing the theory of operation of the scanner; and

Fig. 3 shows a blasting machine suitable for use in the blasting procedure.

A systefn appropriate for scanning the object, obtaining and storing the relevant
data, and subsequently manipulating the data, for the ultimate prbductidn of the

statuette, may be one traded by Cyberware Inc. under the model ‘number 3030



tata,, and subsequently mani pulating the data, for the ultimte production
of the statuette, may be one traded by Cyberware Inc. under the nodel
nunber 3030 . ' 2 Digitizer.
Such a systemincludes a scanner, a conputer software under the nanme
"ECHO', and a conputer software under the name "CySurf'. As shown in Fig.

1, a workiDigitttent fSUcHa0fystene ichad®siacafiNg! 8 Bolpufte RBRMate/uftRE it ahMe as
100, and includes a base 102 to be placed on a'solid floor 104. Connected

via an axl ex ab, ' ' of O s bpect to
be scanned, ée&go ’a&é&n@@&gﬁﬁ‘%@%ﬁg%é?’%ﬁd@f&ebﬁﬁf Oéé%}l%g‘%1 -clni}]g'sga%ni ng.
Attached horizontally to.the axl.e 106 is a rqtary arm1ll Avertical arm
1127 T o at t WRBEHS Haitim 8 e ot fevam Ty Sngially Sestefies as Hoo, chd inglsfs
portion of the vertical arm 112 is secured a nmounting platform 114 to

whi ch a scahhese 1026to(benplaged on asehddlopr A84. fepnestedevigagale 10 aboverther 116
Is connected to a conputer (not shown) containing the "ECHO' software for
t he storagebasari@2niara nisedtplatforaf 1081e Thet ebjeddttaibeedadedreghe mamnngy b¢16.
Fig. 2 shows schematically the theory of operation of the scanner 116. A

| aser  t ubesiR@ZdIRNEE Plafor 108SBF stdnfifhg, Witdched SorfionPalyad thOWaE 496382 0bj ect
203 to be scanned. Laser light reflected fromthe objéct 203 is received

via two view IRk S ' | urce.
A beam spl 114 208 150" anberigl B 1735 S5 S0b pRISEEH & kS UL 1FEC" (T
I f one side,ig shadowed, the otheyr side wll normally contain th

necessary dat g‘.e YPDST, ReRtion it the WP‘SF@‘SQFGBI &8 §5c d’eﬂ‘o‘r‘?’F"%gwEl%gg%ﬂzf‘ 1916 to
direct the laser light to the appropriate destination. In particular, the
refl ect ed |whish a scanner 116 (shown in dashed line) may be engaged. The scanner 116 is

connected to a computer (not shown) containing the “ECHO” software for the storage

and manipulation of the data obtained from the scanner 116.

Fig. 2 shows schematically the theory of operation of the. scanner 116. A laser
tube 202 generates a laser line, which ié directed towards an object 203 to be scanned.
Laser light reflected from the object 203 is received via two viewing points at equal
angles on both sides of the light source. A beam splitter (e.g. one-way mirror 204)
overlays the two images, so that if one side is shadowed, the other side will normally
contain the necessary data. A number of mirrors 206 are provided in the scanner 116
to direct the laser light to the appropriate destination. In particular, the reflected laser

light is eventually received By a camera lens and charge-couple-device 208.

During the scanning process, the rotary arm 110, and thus the vertical arm 112
and the scanner 116 thereon, revolves/rotates about an axis L-L, which coincides with

the longitudinal axis of the axle 106, while the platform 108 stays stationary. The



slight is eventually received by a canera | ens and charge-coupl e-device 208.
During the scanning process, the rotary arm 110, and thus the verti cal arm
112 and the scanner 116 thereon, revolves/rotates about an axis L-L, which
coincides with the longitudinal axis of the axle 106, while the platform

108 stays stationary. The 3

3
rotary armdfl £a ol RSENAIRIESs B85 thd el PIARGPIOE! i ondlt sjeca. opnst ant

speed. A servo notor Is thus best suited for this purpose. Usually, a

conpl ete revol ution.tak [ n - ele) of th
scanni ng prsﬁ%’gs@?to'élsstg?ﬁe@egt 8@@?8?%@%@%%2&%’3{1% BN lé% r‘égc?gt@g a.g%s the
vertically alaong_the r&flection of the line, and stored as the "range" of
that poi ntropghdy?$ peEOBtane of reference. Such data represent the contour
and shape of the object 203. As the scanner 116 noves relative to the

obj ect 203, repeated sets of such data sanples (normally between 200 and
1,000) in machine-readable formare nade and inputted into the conputer to

be stored as aAgeidh sdint Ghe seatinitgSprocess, a seridihef (pahally 512)odwa samples
conpensati on of the surface brightness of the object 203. The scanner 116

5 Of a1 eSol HiieneiRARP L nRlnS CARBAN oF Biolire, B d8Hed dstnoFrange abitaet

203,.fychtas f |rhan es of a nman. I'S al so possible o adjust the
sensitivity 0 t he, scanne 6, S0,a§. - chan h | f ddght
St rangth 1RSIt R SRS ABE oL Terenpe | ST FEHREbUR: e BobBLP EAP gl o 8

| object 203. As the scanner 116 moves relative to the object 203, repeatéd sets of such

data samples (normally between 200 and 1,000) in machine-readable form are made

and inputted into the computer to be stored as a grid of range values.

The system allows for compensation of the surface brightness of the object 203.
The scanner 116 is of a resolution capable of scanning very fine details of the object
203, such as hair and wrinkles of a man. It is also possible to adjust the sensitivity of
the scanner 116, so as to change the threshold of light strength that the scanner 116

will recognize.

The ECHO computer software is provided in a computer of the aforesaid system
to control the scanning function of the scanner 116. The scanner 116 is interfaced to a
computer which supports the processing of the large volumes of high resolution data
created by the scanner 116. In addition, such data sets, or images, can be mahipulated
in a number of ways and then be reproduced in both a visual and solid form. Views of
the data set, in particular_virtual three-dimensional images of the scanned object, may

be shown on a graphics display device (e.g. a visual display unit) of a graphics



The ECHO conputer software is provided in a conputer of the aforesaid
system to control the scanning function of the scanner 116. The scanner
116 is interfaced to a conputer which supports the processing of the |arge
vol unes of high resolution data created by the scanner 116. In addition,
such data sets, or images, can be manipylated in a nunber of ways and then
be repr oducgstiktatidPineithe wittRlan 6t shadddIfdrR MBolid &ﬁﬁ)dﬁ&ionﬁ"&ﬁ bés may. |0
particular virtual three-dinensional 1 nmages of the scanned object, y be
ng‘gﬂl o0 2 b AR SH Shiite Ohiiofled S1alhing 13415 B3l £Widd & ie&f)lptix}ag%qaisn -
either wirefrane or, shaded faorm Solid, reproductions of inmges may be
machi ned orPushgdurdtiondspilizad) 18 gheprofuctioniaf thesstatpelta a wi de vari ety of
materials. Such a function is utilized in the production of the statuette.
The CySurf data conversion conputer programis also enployed to read.in the
data fromthe ECHO conputer software, col our scan, and produce

correspondi ng Tk®CyBiirfatath b@ﬁversﬁcﬁ%émgxtaﬁp@grahmmm emploged 1d véddniarthe
mani pul ati on of the images my be effected via this software, in order to

revise the d'a{’gﬁ%a théECRIEP 58 ji p%ﬁ%}’e B ukrbpﬁié;@g pr‘égg%e BYrrés g%ﬁﬁ or a

keyboard, for analyzing an ul'ating the mani pul atvon may

i ncl ude scal i nq, i ppi.ng or _snoot hi he, i es.. ch nctions can be
uood §rn aciolss nd bR S mabY cnhaulet g Egu REST of e g m&Ron i
the image(s), which will also be reflected in the resultant statuette. The
resul tant d$teffested via this softwarne; Byonger toneevisp the imagssp Yedpuseammands mayo a

format proper for use in the control and operation of the Stereo
Li t hogr aphybeAmpatted, usg. by a mouse or a keyboard, for analyzing and manipulating the

images. Such manipulation may include scaling, clipping or smoothing the images.
Such functions can be used in adjusting, say, the way a man smiles or the hair style as
shown in the image(s), which will also be reflected in the resultant statuette. The
resultant data are also converted by the CySurf computer software into a format
proper for use in the control énd operation of the Stereo Lithography Apparatus

(SLA), to be discussed below.

On the basis of the resultant data stored in the computer of the aforesaid scanning
system, and as shown on the monitor, a Stereo Lit_hography Apparatus (SLA) is used
for sculpturing an epoxy resin prototypé. Epoxy resin is the material authorized for
use with such a machine. An appropriate SLA may be one traded by 3D Systems
under the model number 500, which is cOntrolied by a computer software traded by

3D Systems under the trade name Maestro™.

Stereo Lithography is a three-dimensional printing process that produces a solid



(SLA), to be discussed bel ow. On the basis of the resultant data
stored in the conputer of the aforesaid scanning system and as shown on
the nonitor, a Stereo Lithography Apparatus (SLA) is used for sculpturing
an epoxy resin prototype. Epoxy resin is the material authorized for wuse
vméh S;J(r:]h a machi ne. An appropriate SLAsmay be one traded by 3D Systens
under e er | i s0b | rtoS#Hh

rfaga%ﬁéys AbE &gée) Pbt e@lin e%gﬁﬁlﬁm&:e@’ afe COR¥e8 10SP plaNaf €

traded by ens un e trade nane stro. Stereo

Li t hography, is t hree-di nensi onal ., printi E-WIC olid
5I pl ast :c cJa‘i?ﬁedizflef’reﬁﬁ‘?%{‘°8bqracloﬂg)dm?dnpet°ﬁ°§er§‘Entg?{gtrogg;'g%?%g%?gagétg co%\?téwra‘{ %d to a
pl anar aceted representation or contoured representation for use by the
Maestro sofanddheSLArwildstation. ASueh def3iage then."s ; PRy Very, tRun Grass seghionSey-
into very thin cross sections. The resulting slice sections are then

t r ansf or medrhenesulfing ecet sectionsiaredthen transfoined ittoi filds tatbeossed fat|the LA
generating a small, intense beamof ultraviolet (UV) energy is noved by a

conput er - CopiiRhlicl ANhier HenSGARN a Mehally Hite¥e AREASH ulltaviblep (UV) @nvidy is
containing |1 quid epoxy r?sei n.ﬁ% partlycul ar, the data obt émd fm?gmthe

ont ai ni n _ _ _ ata obtained fromt
comurer Zfﬁaﬁ%@gﬁé&b@?@%ﬂ‘%@éﬁ%‘ R B Al S
"t o cont acoTkTENG TR PR oo PRERHIES e e peedfom ARE ARSI ST

fromliquid forminto solid form
scanning process and manipulated by the “ECHO” and “CySurf” computer software

are used by the SLA to control the deflecting mirrors which direct the laser beam on
the resin surface. As the laser beam comes into contact with the liquid epoxy resin, it

transforms the epoxy resin from liquid form into solid form.

At the completion of a layef, an elevator dips the newly formed layer into the vat
and then returns it to the correct height for the next layer. The liquid resin on top is
then leveled by a sweeper blade to thé proper thickness. This process continues until
the final layer has been drawn. The resultant epoxy resin prototype is then removed,
cleaned and illuminated with high intensity UV energy to complete the

polymerization process. -

A pair of silicon rub_ber mould-halves are then manufactured on the basis of the
epoxy resin prototype. Each of these mould-halves has a recessed surface. When the
recessed surfaces of the mould-halves contaét, and are properly aligned with, each
other, they combine to forrﬁ an internal cavity which is identical or substantially

identical to the epoxy resin prototype. Wax is then filled or injected into the internal



At the conpletion of a layer, an elevator dips the newy forned |layer into
the vat and then returns it to the correct height for the next layer. The
liquid resin on top is then leveled by a sweeper blade to the proper

t hi ckness. This process continues until the final |ayer has been drawn.
The resul tant epoxy resin prototype is tghen renoved, cleaned and

i 11um nat edcht&'foﬂi&h&*’bf‘tﬁé QR&dx Mbbf ﬁ&ﬂﬂ-ﬁlﬁilv%@ G%‘EPH@E@ dfftBe wﬁQ' ﬁh@‘%ﬂicéﬂt ion
process. A pair -of silicon rubber hal’ves are

manuf act ure h t . t hese
moul d- hal velg]bﬁgsﬁjgglfi gggs?gggg reg%f%gd 889'%@?’ a?‘r#égmg'rpg gﬁﬁzetglg‘? acgg €8t he
noul d- hal ves cont act pro aligned w.th, each ot her, they
conbi ne to PISIGHYRES; th?'bP&éﬁ% ézv.atgﬁww ineg MHnQr Adjustments Jmaynals Py
identical to the epoxy resin prototype. V\ax is then filled or injected into
t he i nt er nafmade to the wax prototype manually. 6 cavity forned
of the silicon rubber noul d-hal ves. Upon drying of the wax, the silicon
rubber noul d-hal ves are renpbved so that a wax prototype can be retrieved.
The wax prototype is then polished by a polishing machine. .M nor

adj ust ment s ”apr@hs&n‘iiﬁendiﬁ&? tﬁeow‘id?%r%ﬁ'ggr aivet ﬁe qﬁ?)'dgnltéd’ onto its outerPON

conpl eti on of wax pr ot otype sl I'ver “paste | pa| n onto Its outer
surface. A | aye f ect r,opl, at ont oto pe. This
o otader o PRIEE BB dapngs s il FleBSbHIRRY SR B ctolBE, BIHRY BlotBRun c oy
wi-th sulfuric acid and distilled water. It i s subse uentl cl eansed b
distilled wkesahoyt figetR)onrs, Tm%pwéotype is then cleansgd with szlfunc acid and Y

distilled water. It is subsequently cleansed by distilled water to remove any remaining
acidic substances. The wax prototype is then inserted into a tank of an electro-
forming machine for electro-casting for roughly twenty (20) hours, for deposition of .
gold on the surface of the prototype. Such a machine may be one traded by Sansha
Electric Mfg. Co., Ltd. (of Japan) under the name SanRex DC AUTO (Trade Mark).
The necessary chemicals contained in the tank include gold cyanide, potassium
cyanide, a brightening agent, an electroplating solution and distilled water. The
brightening agent may be one traded by Chartermate International Limited under the
name “ELCONEL 100-24K”, and the electroplating solution may be one traded by
Elix Chemie under the Trade Mark “ELIX”. In the electro-casting process, gold
cyanide is converted into gold for subsequent casting onto the wax prototype. The
chemicals must be of an amount sufficient for the whole electro-casting procedure.
The amount of the various chemicals required fof the whole electro-casting procedure
is therefore determined and calculated beforehand. Technicians inspect the electro-
casting procedure at least once an hour to énsure that the procedure proceeds as it

should.



aci di ¢ substances. The wax prototype is then inserted into a tank of an
el ectro- formng nmachine for electro-casting for roughly twenty (20)
hours, for deposition of gold on the surface of the prototype. Such a
machi ne may be one traded by Sansha Electric Mg. Co., Ltd. (of Japan)
under the name SanRex DC AUTO (Trade Mark). The necessary chem cals
contained in the tank include gold cyani de, potassium cyanide, a.

bri ghteni ng agent, an electroplating solution and distilled water. The

bri ghtening ag e one fraded rfermate ] nternational I ted
Inder the nandbeEIRERErUBELProcRle. ol BTt RPLSH BRI ey e
one traded by Eli x Chenie under the Trade Mark "ELI X". In t he

el ect r o- castebultpnp statustte, e.goby dridljug:i ddeiwhale statetteds ithanchepsédirf wrater to
subsequent casting onto the wax prototype. The chem cals nust be of an

amount suf fdissobve sonl of! the wilxp which Badriiged adhy fidnPitRGeduEtR. frorhithe 8oBomt Of
the various chem cals requi red for the whole el ectro-casti ng procedure is

therefore dgfier MraediAigh & BhEn?irefleR 5hoh HoRitfdn JPFRA Fén?d’ﬁ‘nét BBRCled e
el ectro- casting procedure at |east once an hour to ensure

procedure pr ed shou ectr sting
bt ocedur o, "EeRERETEE lhre¥E e pepaimip e She slieR? iR HERHEHEET o
e.g. by. drllllnttzj The whol e statajette is then heated in water to _dissolve
some of theVaigklo [meye the tachiprosthylansy Fheostpiupide ﬁ@?’&:@ﬁtéd iR dvfrasklosist t om
hole. The statuette is then treated in a solution of wax renoving agent,
e.g. trichicid cexdhatereta gemowevanyt iemaiaing rhnmhjpmethyleime Jihat statuettei B t hen
cl eansed with

subsequently heated in nitric acid and water, in order to remove the copper. After

removal of the copper, the statuette is then cleansed with water. The statuette is
placed in a trough of hot water for about fifteen minutes to remove nitric acid. The
statuette is again cleaned with heat_ed nitric acid and water. It is then cleansed with
distilled water. The statuette is then put in an oven at a temperature of around 500°C
for about twenty minutes. The statuette may then be polished by a polishing machine,

. with possible further minor adjustments carried out manually by a technician.

The statuette is then blasted by with abrasives by a blasting machine to enhance
its outward appearance. An appropriate blasting machine may be one traded by
Vapormétt Limited under the trade name “VAPORMATE Mk. 2”. As shown in Fig. 3,
a blasting machine generally shown as 300 includes a body 302 with a base 304 and a
blasting chamber 306 into which two gloves 308 may extend. Hands of an operator
(now shown) may extend through openings 310 of the gloves 308 iﬂ order to
manipulate an object (not shown) in the chamber 306, and operate a nozzle 312. The

chamber 306 is closable, e.g. pivotably, by a window 314 for protective purpose. The



wat er- to renpve the trichloroethylene. The statuette is then heated in
hydrochloric acid and water to renove any renmai ning trichloroethyl ene.
The statuette is subsequently heated in nitric acid and water, in order to
remove the copper. After renoval of the copper, the statuette is then
cleansed with water. The statuette is pglaced in a trough of hot water for
about fift ) it ' ' '
ol caned wi t RIS T8RS aRiReGe Tl il the chdforbBobFLL fd Broftp} e
. distilled ter. The stajuette i hen put in an oven at a tenperature of
around 500\[,@F§tinépr‘?‘25"?5 ‘&H&ﬁf’h"l’a&ﬁ@é-m nutes. The statuette may then be
polished by a polishing machine, wth possible further m nor adjustnents
carried out nmanually by a technician. The statuette is then blasted
by with abrasives by a blasting machine to enhance its outward appearance.
An appropri at e Abl apehing @ 16%Crionidedaya Rontend dftictskziey3 12Vageod reat end-bfikeed
under the trade nane "VAPORMATE M.  2". As shown in Fig. 3, a blasting
machi ne genggalel 315 hQWitaRRed3 QY airr%agﬁﬁos% PSR awsnegs@géﬁgé@%md a

t I nds of an

bl asti ng chanber 306 into which oves 308 may extend.

operator (npw shown) nmay.extend t.hrough ni_n f .the ves 308 in
order to n’ﬁ%chﬁ?%ﬁ\eg rgsrPeéb‘er%ta“(aﬁSta E%g’\ﬁﬁ%?ﬁﬁ I}O%%legign%‘e‘?reg%& ag’ﬁ?]s%eﬁer ate
a nozzle 312. The  chapber, 306 is c|osable, e.qg. pivotably, by a w ndow 314
for protectide thishsodeliveredcby the nozzle 312 out fromgits gpening 316 for %e blasting

8 w ndow 314 is also transparent, thus allow ng the operator to observe and
moni t or t heprobésas Anrperataranayshold thestatuéttatode bdBted (if it 1s of a sufficiently light

weight) with one glove 308, and hold the nozzle 312 with another glove 308, and
direct the stream of abrasives from the nozzle 312 towards the surface of the statuette.
Heavier statuettes may be placed on supports in the chamber 306 and the stream of

abrasives directed thereagainst accordingly.

The pressure at which the nozzle 312 is operated is nonﬁally within the range of
20 to 80psi. The surface finish of the statuettes depends on three factors: (i) the
pressure at which the nozzle 312 is operated; (ii) the type of abrasives used; and (iii)
the distance and angle at which the nozzle 312 is placed relative to the statuettes. The
normal distance between the nozzle 312 and the statuettes is usually within the range

of 50 to 150mm.

The statuette is then heated in fire until it becomes red hot. Afterwards, it is
cleaned in a trough of hydrochloric acid, and then cleansed with distilled water to
remove remaining hydrochloric acid. The statuette is then immersed in a trough of

hot water and soap or detergent, and subsequently cleansed with distilled water.



An opening 316 is provided at a front end of the nozzle 312. To a rear end

of the nozzle 312 are attached an air supply hose 318 and an abrasive
~supply hose 320, which supply, respectively, air and abrasives to the
nozzle 312. A stream of abrasives nay thus be delivered by the nozzle 312
out fromits opening 316 for the blasting process. An operator may hold
the statuette to be blasted (if it is of a sufficiently light weight) with
one gl ove 308, and hold the nozzle 312 with another glove 308, and direct

t he stream of abrasives.from.ih t - e
Statuette.’ He]g‘?fi f‘g}ai B‘ﬁéﬁhﬂ‘& E?ég pﬁ%{/b?%ég ‘gﬁegﬁéé& og\r%@éﬁt%gg%sstﬁéﬁ%lje?%gh%&f}nger 306
and the stream of abrasives directed thereagai nst accordingly. . The
pressure atinigpdednto proshiny pptl they egorBﬁéP‘&Ved%?eé' tﬁ’érﬂ‘?ﬁ?q T Q€$¥'ﬁt‘{eﬁ8 ¥ ange
of 20 to 80psi. The surface finish of the statuettes depends on three
factors: (ionce againpcleansed evith hahivedter; land rsubsequerslyocleanedpwitht #eamy i et he
type of abrasives used; and (iii) the distance and angle at which the
nozzl e 312 g fudteds finphiced invtheloveh hed dicl ataltemperatiineof aboutn300°Ci st ance

bet ween the nozzle 312 and the statuettes is usually within the range of
50 to 150mMm The statuette is then heated in fire until it becones
red hot. Afterwards, it is cleaned in a trough of hydrochloric acid, and

The 'statuet Lo NenoHd P ypsrton BA e sbplE AR adshifls i il SRy o' ©

detergent, and subsequentlg cleansed wifh distilled_Pater. .
present invention can be carried out, and that various modifications and alterations

may be made thereto without departing from the spirit of the invention.



For Tirnal polishing, it is possible to use agate or steel to press
the areas ded to be shiny until they becone shiny. After
this proc m"g,mmﬁl }IIHH tte is once again cleansed with hot water, and
subsequent eane wt steam The statuette is then placed in the oven
and dried at a tenperature of about 300fierr]C. It should be
under st ood CbAIMEhe above only describes an exanpl e whereby the present
i nvention can be carried out, and that various nodifications and '
al terations) nﬁym@ﬁoHQﬂQOﬁﬁﬂéeat Retdl sARIEe BERAKEdeMImEAGHAA %&&E'iﬁb]ﬁﬂ/@% the
I nventi on. 0 CLAI M5™- 1.
A net hod of fo e% netal statuette of a three-dinensional object,

heysters oL

i ncl udi ng ps of: (a) scanning said object with scanning
means to obtain _data on the cont our and e of said object;

" (b) inputting §Ri dcaming said abisctowith seamping meanscepbtaals%aa 8n thepententand
I nputted into the conputer, providing an epoxy resin pr ot otype of
t he object by a scsh&gstafrs’aidg)hjm;hi ne controlled by the conput er;
(d) providing silicon rubber nould parts on the basis of the epoxy resin
pr ot ot ype; (b)( enpudtisy s£0d d&tadntdvcolipatédt ype on the basis of the silicon

rubber nould parts;
(c) based on said data inputted into the computer, providing an epoxy resin

prototYpe of the object by a sculpturing machine controlled by the
computer;
(d) providing silicon rubber mould parts on the basis of the epoxy resin
prototype;
(e) providing a wax prototype on the basis of the silicon rubber mould parts;
(f) casting the metal onto the wax prototype;
(g) removing the wax;
characterized in that during scanning, said scanning means revolves around said
object to scan the contour and shape of the object.
2. A method according to Claim 1 further characterized in including the step of
providing a layer of silver paint on the surface of the wax prototype.
3. A method according to Claim 2 further characterized in including the step of
electroplating copper onto the layer of silver paint. |
4. A method according to Claim 3 further characterized in that copper is
electroplated onto the layer of silver pair_nt for substantially five hours.
5. A method according to any of the preceding claims furthar characterized in that

said metal is electro-cast onto said copper electroplated onto the wax prototype.



the netal onto the wax prototype; (g) renoving the wax;
char zﬂ“ﬂmm rHI duri ng scanni ng, said scanni ng neans revol ves around .
sai d j an the contour and shape of the object. 2. A nmethod
accor di ng to ai ml further characterized in including the step of '
providing a layer of silver paint on tha surface of the wax prototype. 3.
A net hod agcorAlin@hdddadcbaiing & iny dfhwhe pedvading totaimg fdttlien charetterizedgintthet st ep
of ~ electroplating copper onto the layer of silver paint. 4. A nethod
according to aﬁirﬁktaﬁlsq&[cf her characterized in that copper is

el ectroplated onto t ayer of silver paint for substantially five hours.

5. A methgd a‘gcorﬁqug%;%orql Z‘f glatlﬁlrbeﬁj?{ &r %Jtr&gerféeg'lmaft g&fdﬁ? elé\cﬂ%rcfigtt erized

i n that I o- cas 0 sal ectropl at ed
onto the wax prototy

11 6. A net hd?j'lt@c,sé'ér Wawm@tmywah % selupipe coniaiing paldneyanide, jpofassium
characterized in that said netal is gold. 7. A nethod according to
O ai m 6 furt hesyaniday acelestioplatingrsotution agd)ldtﬁtlllgl WALt r 0- cast onto said
wax prototype with a solution containing gold cyanide, potassium

cyani de, ag el £GhétRed aédoRding @b ity 6Nthepdecdiinigidldime finalies icharabterizell imethabd
according to any of the preceding clains further characterized in that

the step of 't SRRYGethfowRY dWhislERdbiosicaboro -~ () opening 2

_h;)le at the b | statuette; (i) heating the netal
statuette in a .
| (h?oogér{n?gn a ﬁolew?xh b%%m othé eepatl statuette; and

(i) heating the metal statuette in a solution of wax removing agent.

9. A method according to Claim 8 further characterized in that said wax removing
-agent is trichloroethylene.

10. A method according to Claim 9 further including the steps of'-
() treating the metal statuette with hydrochloric acid; and
(k) cleaning the metal statuette with distilled water.

11. A method according to Claim 9 6r 10 further including the step (I) of treating the
metal statuette with nitric acid.

12. A method according to Claim 10 or 11 further including the step of drying said
metal statuette in an oven.

13. A method according to any of the precedi.ng claims further including the steps
of - |
(m)storing in the computer the data inputted into the computer in stef) (b);
(n) inputting instructions into said computer to modify the data inputted into the

cbmputef and thereby to vary the virtual three-dimensional image displayed |

on the visual display unit of the computer;



A et hod accordlng to Caim8 further characterized in that said wax

renDV| trlchloroethylene 10. A nethod according to Claim
9 furtﬂﬂml,rmlnlmmmum steps of: (j) treating the netal stat uette
with hydroéhl brit atid: and (k) cleaning the metal statuette with
distilled water. 11. A nethod accordinggto Caim9 or 10 further including
the step (1) ofo)igreAlingdhd Efoxy resin prdtb Ehdifl

met hod accor di gg) ]{ o d g.l m ﬁ%) ())lr 11p1f§}r?Eer§ (?)trrt%il %Itj(?tnﬁgéndtdtt}leﬁsltﬂg%ﬁg?% gtean

sai d met al atuette in an oven. 13. A nmethod according to any of

t he preceding C|él further including the steps of : - :

storing in the conputer the data inputted into the conputer in step (b);

(n) inputting instructions into said conputer to nodify the data inputted

into the conputer and thereby to vary the virtua
t hr ee- di nensi onal i nage displ ayed on the visual display unit of
the conputer; 12 (o)

provi ding the epoxy resin prototype according to the data as nodified.in
step (n).



