WO 2011/ 095868PCT/ 1B2011/ 000160 1 Metal Graphic and Method to produce a
Metal Graphic Field of invention The present invention relates to a netal
graphi c. Wbnenywmssest he i nvention relates to a netal grapbirasiornmdson a
surface conprising discrete wire elenents. Description of the related art
Because of their brilliant reflectivity and intrinsic aesthetic value, the
desire to use netals to produce visually pleasing raised netallic graphics
have been a | ong sought after characteristic. Unlike ink printing on paper
or painting upon canvas for exanple, netals are difficult materials to work
with requiring high tenperatures or advanced chem cal processing, and
therefore not practical to be used as a printing nmediumfor creating
graphi cs. Conmon net hods to produce graphic designs in conbination with
nmetal are typically subtractive, cutting techniques, wherein netal is
rempved from a Me@Ar GraphicOand MRICHIEARD PO a Ml \GHapH W
additive techni ques exist, such as: electroplating, nmetal evaporation and
netal leaf gilding to name a few. It can be appreciated that enbossing and
engravi ng can produce a good | evel of depth and texture as a negative

i npression, whereas el ectroplating and netal evaporation produce thin filns
w th no sigfiikildaptf depentdon WO 2011/ 095868PCT/ 1B2011/ 000160 2

- The present invention relates to a metal graphic. Moreover,
the invention relates to a metal graphic formed on a

- surface comprising discrete wire elements.
‘Description of the related art

"Because of their brilliant reflectivity and intrinsic
aesthetic value, the desire to use metals to produce
visually pleasing raised metallic graphics have been a long
sought after charactefistic.aUnlike ink printing on paper
or painting upon canvas. for example, metals are difficult
materials to work with requiring high temperatures or
advanced"chemicél processing, and therefore not practical

to be used as a printing medium for creating graphics.

Common methods to produce graphic designs in combination
with metal are typically subtractive, cutting techniques,
.wherein metal is removed from a larger blank or block
piece. However, relatively few additive techniques exist,
such as: electroplating, metal evaporation and metal leaf
gilding to name a few. It can be appreciated that embossing
-and engraving can produce a good level of depth and texture
as a negative impression, whereas electroplating and metal

evaporation produce thin films with no significant depth or

CONFIRMATION COPY



texture. Metal containing inks or paints are another additive application
techni que. However, as they contain elenents other than pure netal and are
al so applweaouemyseshi n, their value as a raised netal graephBmimeaiem is
dimnished. It is further appreciated that nost of the above nmethods are
primarily batch processes, in that |arge sections of the article nust be
printed or masked, requiring expensive pre-fabricated tooling or stencil

fixtures. BdEHYPoced 8ty cHPTHE At dgeittis 9Br PatRyes vadtfe Fackher
producti on ofudt V! godesLaRi olOURNSIn i dde NATORLARK! | CAN! chicll tabh A% N
flexibility, customzation, tine to design and efficient use of material.
It is therefadramemtobpeler véheh trhire imegkali emd cape owilde -apgtldled gvaphi cs
that are rait ed frgﬁa surff\ce havi ng depth.and texture. It is ﬁé.further
obj ective oftHHl's FAGEALT BATLD FF offi db2aSHEt HEH 3 or PrEIE nfSHatly LS

gr aphi cs thatimgng draicced froma , surface having depth and texture. Summary
of the invention According to one aspect of the invention, a netal graphic
formed on a surface or substrate is provided. The netal graphic conprises
discrete wirg ele n i -t]:eggoo' n t Lpyeng]

di screte wi'rlgt e*%gggt&ghgrke a}t{:{fae{: Sd 10 ?ﬁ%?shnfggce@%rtgébs%:ﬂrogée.ﬁ e&\}\nsre
el enents camndee pfimanyihpt dbtchs proowpssest dan hmtaf laxed tsedthersurdfice.
The netal conprises precious netals |like gold, sié#ver, al | adi um pl ati num
ni obi um i ritCUARGENF IHIH MRS REENTEE P& si’RFeq‘ﬁe‘iJa{}% TrRE' It kel ,
copper and PWR-2QLY;iRXREGBPCHHEA(L/ 0160 skenldiel di seiet@rad e ehepBRt s
can be flxeéi) on the surface at one or two ends, depending on the form of
the wre. Ronegessdpy, s@iar ®9 ogsyantagsspss wiidr nokardhanve ki nkasar e

likely to b t t e @] for f e w,re ele L a
wire with a%rol I%Eqﬁ%l Ic’tm\/\/,(c;éil d%%é%%e oﬁ%géﬁg’g?lo?' (§,Ite\?:vi’r\gto?haa4 rr%%%flrrée%ﬁ?

bal |, are filiedthaeidhe sitf 8texabliyial, onaustivhi zatBependt hgeontd heeslegnr ed
visual effect, the cross-sections of the wire el enents can have different
shapes. For 28ga®ditd cichdy USsn Ae MASEFd 0 rectangul ar as in ribbon wires.
Al so depending on the desired visual effect of the graphic, the netal wres
can be of pure netal or act as netal cores that are coated with netallic or
non- et al | i dtelisremhere Fore eaanpbd eathioaenigestioas bBavehtaohowx astovidal

| i ke nickel which is el.ectrqplated with a_ higher value netal_ l.ike silver.
Fur ther , ¢ hESHPre BRRTHE Srldi of* 5 UHTAPGh ARATDE CORCAT D tFY TSR

| i ke pol yvi aylchlkatide .(R¥Chis As Mamialdy e ctatd ngs, t M YimFént 1 &Eauer s
and paints are the nost common. In order to formnetal graphics_as

descri bed aP&p¥ider @s maddwatt i &PTt oPURAUGEPE drddmbht TR SGanthatafdTked

to a surface.. refare Ok f Rﬁ% tﬂﬂﬁé i ed. Known
t echni ques ?ﬁé%%?e%rrgéle‘a %@E&?}% h’%hvgrnrgrgg% IC V\a/le di%g(, t'her no- conpr essi on
bondi ng, ultrasoni c wel di ng, adhesive bondi ng, soldering, brazing, wire

ndi n n i Cr | di ng. .
bonding a dsghgaggeo% tge invention

- ‘According to one aspect of the invention, a metal graphic
“formed on a surface or substrate is provided. The metal
graphic ‘comprises discrete. wire elements. In a first
embodiment of the invention, these discrete wire elements
are attached to the surface or substrate. The wire elements
can be of any metal, as long as it can be affixed to the
surface. The metal comprises precious metals 1like gold,
silver, palladium, platinum, niobium, iridium and rhodium

as well as less expensive metals like nickel, copper and

ATimminiim.



WD 2011/ 095868PCT/ 1B2011/ 000160 4 The surface or substrate on which the
wre elenments are attached can be of any shape and of any thickness. As
mat eri al ,wonthy/avsdeeri al s that can be affixed to the w r eCeliBIRNI®16N €
suitable. For exanple, the surface cad be a thin netallic foil or a netal
pl ated organic or inorganic material that nay be used to create bendabl e
and wear abl e shapes. Further, the surface may be coloured to create a
contrast between the raised graphics and the background. Since the wire

el enments canphe é(fé%r%ﬁ@%k?e bl cRepecond £odE PREY 8f ithendd ofdde, pet al

graphic is protecte rom mechani cal damage by a transparent cover. The

cover can bers anyteol endsandepienaiyat ranmsipze ehormavdr itdle wispt caRound

materials c ri se gl ass n_inorganic _polvymer |ike artz and .an organic
ol yirer ©1 kel sy gragste | FOaRBrREr Lottt BeEFobar 6 s 2R
el ements areinalypnity beveiAdiedWt atRoaksadsentased Forast baENSPAS ewirer
sem -transparent nmedium - For this purpose, different ,polyners |ike

met hacryl at &slengdibfoardifatasviEgcy BN oRePPAtEEl PRdds WSidackmte ¢rf yRRds,
polyesters, polypgides,.or ol X-etﬁééﬁf%%%&arﬁaiﬂ' table. iy FULtheke

enbodi nent of invention, the surface is used as a fenporary medi um upon
whi ch t he grapifiacd orflabratcatred.en&f.t er fabrication, the surface is fully or
partially renoved to create a free-standing netal artwork, such as that
used in a highly detail ed pendant, for exanple. The renoval of the surface

can be accomplgeshBthd Un exddPlEs b¥egeleshihye cdrrEtGalt e Chi s - Sepensghag on
what netal has to be etched, different etchants are avail abl e: Sodi um

hydroxi de f@f althe nivime f @lamends odade” favest &l kgentyp shapes.  For
2011/ 095868%%%?%21%98?16&115 Bhee Sund! U CrAELEREQE aFORRET 5 @ ribbon
arge ons

hydr of | uori ¢ aci or sifica, for exanple. L wres including Tl
may be usedwfiakesl.arge si ze graphics. :

Also depending on the desired visual effect of the graphic,
the metal wires can be of pure metal or act as metal cores
that are coated with metallic or non-metallic elements. For
example, the wires can be of a low cost metal like nickel
which is electroplated with a higher value metal like
~silver. Further,  the wire can be made of aluminium and be
coated with a polymer like polyvinylchloride (PVC). As non-
metallic coatings, polymers, lacquers and paints are the

most common.

In order to form metal graphics as described above, it is
essential to use: wire. elements that can.be affixed to a
surface. Therefore, a plethora of methods can be applied.
Known techniques include -laser welding, thermosonic
welding, thermo-compression' bonding, ultrasonic Welding,
adhesive bonding, soldering, brazing, wire bonding and

microwelding.



In a further enbodi ment of invention, the netal graphic is created as a
negative imge, i.e. the subject of the image is surrounded by the discrete
wi re el ernwoteit/mesieead of being directly conposed of w recelBmRNO®I60WNI Ch
create an outline of the graphic for & different visual effect. It should
be appreciated that the enclosed invention describes a techni que for

pl acing a graphic inmage on a surface, and thus it is evident that such a

t echni que ca?h%a@érﬁﬁéﬁd carppﬁpéabrﬁtﬁy ofhdvipsel. thee vEEAnid@Ed$ bare
applied in siflaled NELANCES Wier §,0N Hé);&leldafn'd“d %”%ﬁ}'eth‘é’i&%%%wms

st anped, etc , cast, gilded, paln ed’ nt ed, metal I'i ¢ 1 nk]
pl at ed, st enmaﬁé:erh]a,ndoeﬂzypmaa:teecdarmt atthegr aphncsbe ckeﬁfg}md okoi rﬂg:aswn‘he

type of graphjcs that can be created, are basi aII anyt hi t hat can be
by Phtad and SR SoAre! 00 taPaer LT oPRRRRLe SR euTERke BRTad. Ssore

exanpl es of tHyen tiPeaPiigr @aBhicey MY cxhle@@ylglbeeae6@@ra%t1d1%flglﬁ8§ganlc
t echni ques described, include, but are not Timted to: Types of G aphics

Synbol s Lo@@$%¥#%} %@@bnméatb@nyseﬁx&@|@te@hg b@ﬁd@@deeﬁnﬁéxearable
sports teamehafis Fuptiey SRR Ao OB nlyobES i dhied Hhosutir 6%

Rel i gi ous i regesratd yuvedrs Htee GaiGeat yrapididiea, arfsl arheofbdaekg thured . )

Since the wire elements can be very fragile, in a second
~embodiment of invention the metal graphic is protected from
. -mechanical damage by a transparent cover. The cover can be
-0of any colour. and of any transparent material. Typical
materials comprise glass, an inorganic polymer like quartz

+‘and an organic polymer like Plexiglas.

.-In another embodiment of invention, the wire elements are
not only covered, but are also enclosed in a transparent or
-semi-transparent medium.: For this purpose, different
~polymers like methacrylates, polycarbonates, cyclic olefin
‘polymers, styrenic polymers, polyesters, polyimides or

.polyethersulfones are suitable.

-.In a further embodiment. of invention, the surface is used
- as a temporary medium upon which the graphic is fabricated.
After fabrication, the surface is fully or partially
..removed. to create a free-standing metal artwork, such as
that used in a highly detailed pendant, for example. The
removal of the surface can be accomplished for example by
. selective chemical etching. Depending on what metal has to
be etched, different etchants are available: Sodium

‘hydroxide for aluminium, ferric chloride for stainless



Popul ar (e.g. peace sign, stop sign, etc.) Lucky synbols (e.g. horseshoe,
astrological, etc.) People Fanous people ,(historical,

popul ar, cebebrivvssss, etc.). Friends & famly FictitioesTaBOpl/encie. g.
Cartoon, animted, characters, etc.) Places Landmarks Maps Nature scenes

Thi ngs
steels, nitric acid for copper or hydrofluoric acid for

silica, for example.

- Large ‘wires including ribbons may be used for large size

graphics.

In a further embodiment of invention, the metal graphic is
created as a negative .image, i.e. the subject of the image
“is surrounded by the discrete wire elements instead of
'being directly composed of wire elements, which create an

+outline of the graphic for a different visual effect.

It should be' appreciated :that the enclosed invention
-describes a technique for placing a graphic image on a
surface, and thus it is evident that such a technique can
have broad applicability and uses. The technique can be
applied in similar instances where one would find engraved,
embossed, stamped, etched, cast, gilded, painted, printed,
~metallic inkjet, plated, stencilled and evaporated metal
.. graphics, designs or images,.Thé type of graphics that can
----- - "be created are basically anything that can be printed and
broken down into discrete elements such as lines or dots.
Some examples of the type of graphics which could be
rendered . using the techniques described, include, but are

not limited to:

Types of Graphics

Symbols

o Logos (e.g. organizations, associations, groups, etc.)
o Crests (e.qg. university, family «coat of arms,
military, etc.)

o Emblems (e.g. sports teams, musical bands, etc.)



Animals Objects Paintings Wrds, Letters & Script Al phabet and scripts
used in any witten |anguage Inscriptions Mthematical & scientific
synbol s Wbhmlyssgnbol s 1t can be appreci ated that theprgraptuiiesooier med of
netallic elenments will have high value in conparison to typical ink printed
graphi cs on paper. These graphics can be conbined into various fornms to
create end uses which al so have high value. A few exanples of these types
of valuable WO ZalioussssPelgaBXd/eW0asbs 7(e.g. Cross, Buddha, Star

of David, etc.)
o Popular (e.g. peace sign, stop sign, etc.)

o Lucky symbols (e.g. horseshoe, astrological, etc.)

People
o. Famous people .{(historical, popular, celebrities,
etc.).
o Friends & family

o Fictitious people (e.g. Cartoon, animated, characters,

etc.)

Places
o Landmarks
o Maps

o Nature scenes

Things
o Animals
o Objects

o Paintings -

Words, Letters & Script
o Alphabet and scripts used in any written language
o Inscriptions
o - Mathematical & scientific symbols

o Musical symbols

.. It can. be appreciated that the graphics formed of metallic
.elements will have high wvalue in comparison to typical ink
- printed graphics on paper. These graphics can be combined
into various forms to create end uses which also have high

- value. A few examples of these types of valuable



applications are listed below, but are not all inclusive or Iimted to:
Types of Conbinations Jewelry (pendants, rings, necklaces) Witch faces
Framed obyvecvsi/kdsdal | i ons Paintings Awards & pl aquesPCSaBMRNDI0360
Menorabilia Further features and enb®ddi nents of the invention will becone
apparent fromthe description and the acconpanying drawings. It will be
understood that the features nentioned above and those described

her ei naf t er aPaH st rgte drilsteth Rlowoitharemaepezl ¥ i Bechasivgesorin
ot her conbi nati;qngy ¢,.on their own, without departing fromthe scope of the
present invention.

Types of Combinations
o Jewelry (pendants, rings, necklaces)
o Watch faces

Framed objects

o]

Medallions

o

Paintings
Awards & plaques

Souvenirs

c O O o

Memorabilia

.Further features and embodiments of the invention will

become apparent from the description and the accompanying

drawings.

It will be understood that the features mentioned above and
those described hereinafter can be used not only in the
.combination specified but also in other combinations or on
their own, without departing from the scope of the present

invention.

The invention is diagrammatically illustrated in the
drawings by means of. an embodiment by way of example and is
hereinafter explained in detail with reference to the
drawings. It is understood that the description is in no
way limiting on the scope of the present invention and is

- merely an illustration of a preferred embodiment of the

invention.

Brief description of the drawings



The invention is diagrammatically illustrated in the draw ngs by nmeans of
an enbodi nent by way of exanple and is hereinafter explained in detail with
r ef erencewbotihwsgtsawi ngs. It is understood that the de®CTipilomooia® i n no
way limting on the scope of the presént invention and is nmerely an
illustration of a preferred enbodi nent of the invention. Brief description
of the drawi ngs WO 2011/095868PCT/ 1B2011/000160 8 Figure 1 shows a
graphi ¢ credtiegnsy det 8howpr ead| chpEPrhiccordiadfacd bie mataht i vhre Foope 2

shows a top \/Clc%\g_(&élgathracgl@ cing;eqﬁt by netal wire | oops according to the

i nvention. gure ows a graphic formed on top of an oval shaped
nmetallic surface according to the invention. Figure 2b shows a side view of
the oval surface with ﬁ%res nount ed .on the surfac |nclud|n a trans arent

cover. Fi guféd8rén WAd 3 FER WHiSEh f e2aidy cFé?%E faby T

shows rlbe@f@é%%bdﬁéﬂ&d&ﬁﬁdﬁﬂ@ﬂgg1§ﬁp§§ﬁ%ﬁgldﬂlMthh are affixed to a
surface. Figure 5 shows a spool” of wire which may be used to continuously

feed materials to be attached to the surface.

Figure 2a shows a graphic formed on top of an oval shaped

metallic surface according to the invention.

.Figure 2b shows a side view of the oval surface with wires

mounted on the surface including a transparent cover.
Figure 3 shows. round wires which are affixed to a surface.

Figure 4 shows ribbon wires with rectangular cross-section

which are affixed to a surface.

Figure 5 shows a spool of wire which may be used to

continuously feed materials to be attached to the surface.

Figures. 6 and 7 illustrate wires which may be sparked into

round balls, and affixed as single point bumps.

Figures. 8, 9 and 10 show . wires bent into various loop

shapes.

Figures 11 and 12 show wires which may be over-layed,

cross-hatched or affixed in repeating patterns.

Figure 13 shows a surface which is initially used as a
© temporary medium upon which to fabricate the graphic

according to a second embodiment of invention.



Figures. 6 and 7 illustrate wires which may be sparked into round balls,
and affixed as single point bunps. Figures 8, 9 and 10 show wires bent into
vari ous |wopostmpsss. Figures 11 and 12 show w res whi chpraomgBiai/oneso- | ayed,
cross-hatched or affixed in repeating9patterns. Figure 13 shows a surface
which is initially used as a tenporary nedi um upon which to fabricate the
graphi c according to a second enbadi nent of jnvention. WO )

2011/ 095868 FEHUIS2 (4 /TS FHaRJtre Wi @hols G egthi £ iRt 1% creat ed
in negative. Detailed description of the drawings Figure 1 shows a graphic
created by nmetal wire elenents (1) forned into parallel lines on a surface
(2) to createtdidddeidescriptidieraf the deawirgdsnents(1l) are forned into
squared |l oops (13). Figure 2 shows a top-view of netal wire | oops forned
into parallel lines to create a graphic of a maple leaf (3). Figure 2a

shows the naplgidecal sHicRhiL r3pHief etk aied APy Ghedl Ovate ShERRENEBt @1} i C
surface (4) and nade into a neckl ace pendant (5).
: formed into parallel lines on a surface (2) to create the
letter ™“C”. Here, the wire elements(l) are formed into

squared loops (13).

- Figure 2 shows a top view of metal wire loops formed into

parallel lines to create a graphic of a maple leaf (3).

Figure 2a shows the maple leaf graphic (3) formed on top of
an- oval shaped metallic surface (4) and made 1into a

necklace pendant (5).

‘Figure 2b shows - a side' view of the oval surface with wires
(1) mounted on the surface- (2). The wires are protected
-from damage by a see-through, optically clear glass or
-plastic cover (6), which allows the design to be viewed but

" not directly touched.

Figure 3 illustrates round wires (7) which are affixed to a

surface.

. Figure 4 illustrates .ribbon wires (8) with rectangular

~cross-section which are affixed to a surface (2).

Figure 5 shows a spool (9) of wire or ribbon which may be
. used to rcontinuously feed materials to be attached to the

surface.



Figure 2b shows-a side-view of the oval surface with wires (1) nounted on
the surface -(2). The wires are protected -from danage by a see-through,
opti cal | ywol2erarosgdeass or , plastic cover .(6), which .al lpPomaBiheo@esi gn to
be viewed but not directly touched. Hogure 3 illustrates round wires (7)
which are affixed to a surface. .Figure 4 illustrates- ribbon wires (8)
wi th rectangul ar cross-section which are affixed to a surface (2). Figure
5-a spool (FLIBIrS Pe I3l ustBBGeswd cifkgy RRATKEH 86 'Avht PRdows| Jetbed

materials 1 aha AU 1 SU AR M0 AU BReBIHET| 1GE011 000160

10 Figure 6 ustrates a wre bearing at one en mel ted and affi xed
to a surface at the other end (10). Figure 7 shows a wire which may be

melted into. a round ball and affixed gs single pojnt bu (11). Figur 8,
5 and 10 ShodTHADS BT A o GUET o HRel ae CHikR 3 obpod e £
squar e | 0op dnkB)a itk RO Mdikk tdyies: Kuis (1), respectively. The choice
of a | oop shape depends on the desired reflections and surface textures.

Figures 11 and 12 illustrate wires which may be over-| ayed, cross-hatched

or affixed i tkng pa I NS Cr. | ng.diffe t.ext ur
reflecti ons.k_‘?L ﬁ%%%\?\n ?é p%t t%eq?nsf%ans%ta)oté'} g?’ﬁ%&s( 1%%% bol\%gco( 12??%?15@15"?&7) ,
waves (18) ahdpeshesa (18hndAdobepedtd)ng pasyenns, Jpsoml (€8) | bnes { 20dop
parallel lines made of dots (21), cross-hatching (22), an, ordered surface
pattern (23)”fl%rfgb?ﬁedolf%n]6%4)(lépid FeFsesd s*esT}(‘%S?haiLEep8§siaoIJe<?°P
~shape depends on the desired reflections and surface

textures.

‘Figures 11 and 12 illustrate wires which may be over-layed,
cross-hatched or affixed 'in repeating patterns creating
different textures and reflections. Such wire patterns can
be grids (15), bows (16), frames (17), waves (18) or bushes
(19). As repeating patterns,; parallel lines (20), parallel
lines made of dots (21), .cross-hatching (22), an ordered
surface:-pattern (23), random.dots (24) and ordered crosses
(25) are possible.

Figure 13 shows a different embodiment in which a surface
is initially used as a temporary medium upon which to
- fabricate the graphic. After fabrication, the surface may

be fully or partially removed to create a free-standing"

metal artwork,. such as: that used for jewelry, a highly
detailed pendant, for example. In this example, a free-
standing letter “C” 1is made by attaching wires vertically
to the surface in order to fill the outline of the letter

“C” (Figure 13a). Next, wires are attached horizontally,

and attached directly to the previously vertically attached

wires (by micro welding, for example), creating a solid
structure of connected wires (Figure 13b). Finally, the

wire structure is removed from the surface, for example, by



Figure 13 shows a different enbodinent in which a surface is initially used
as a tenporary nedi umupon which to fabricate the graphic. After

fabri catiwo,2timossar f ace may be fully or partially renoyet/Bmico@ase a
free-standing nmetal artwork, such as tthat used for jewelry, a highly

detail ed pendant, for exanple. In this exanple, a freestanding letter "C'
is made by attaching wires vertically to the surface in order to fill the
outline of tHeMgakr etehipgi gitkch 3gN1YNeEtaGks edhgr eSaFtached in the
hori zont al| Yoo ANh AL ACD 'Ldéé%dyalgﬁn{ﬂﬁnpé@f’féwél pYSiFLcasly, attached
wires (by mcro we ng, tor exanple), creating a solid structure of
connected wires (Figure 13b). Finally, the wire structure is renoved from
the surface,_for e» le, by WD 2011/ 0%58 8RPCT/ 1B2Q11/ 000160,,11 chem gal
et ching whi CHBHY o { SARE] ReTEAPRAEC RATL HE CHASEHE G o wi PSS hRte

al um num surifrgcgs (B gUr e H3@ubj W e thide Shenge, awlgia@phie ¥hishchsecisat ed
as a "negative" image, i.e. the subject of the inmage, which in this case is
the letter "de Jettar rduhded urtrunfed iy cthf rdl e¢eaentwire)eliagerhs of

being direct)]y c , fo WL | qn 7 Whi tecan,. | i he
graphic for (I:})di ?1?%?%% \%ifs\tljét leffgg?gtci%gmfun%%%% ﬁgs%gégn %2%3‘?{‘5%5
here in an iWHist r akreueenemeputadidel tof s tthe bgraphder sfaod at hdt ffaeent
term nol ogy used Is intended to be in the nature of words of description
rat her than ViHalat§’dfeStvany nodifications and variations of the present
invention are possible in Iight of the above teachings: It is, therefore,
to be understood that wthin the scope of the appended cl ai ns, the

i nvent i on' mfihebeipyertieced heishdreemadespadbidcdidse ehdmarat el wsthahivae

descr i i on.,. ¥0,2013495860PCT) 162011/ 000100 o4 GALES che PELALGLE ©
: ~used 1is. intended to "be .in the nature of words of
~description rather than limitation. Many modifications and
~variations of the present ‘invention are possible in light
of the above teachings. It is, therefore, to be understood
that within the scope of the appended claims, the invention

‘may be practiced other than specifically enumerated within

the description.



graphic conprises discrete wire elenents (1) that are attached to said

surface. 2. The netal graphic of claim1l, wherein said discrete wire
el ement s wonprivesseaet al [ i c wires. 3. The metal graplrce/Bioich@ien 2,

wherein said netallic wires conprise gny wel dable netal. A The neta
graphic of any of clains 1 to 3, wherein said discrete wire elenents (1)
are bunps, |oops, free standing wires or ribbons. 5. The netal graphic

of any of clains 1 to 4, wherein said discrete wire elenments (1)
nmetallic cores coated with netallic or non-netallic el enents.
metal graphic: of any of clains 1 to 5, wherein said surface (2)

are
6. The
is

wel dabl e. 7. The netal graphic of any of clains 1 to 6, wherein said
discrete wire elenments (1) are affixed to said surface by different known
met hods |i ke |aser wel ding, thernosonic wel ding,therno-conpression

bondi ng, ul trasoni ¢ wel di ng, adhesi veCbamtsng, sol dering, brazing, wre
bondi ng, m cro-wel di ng.,
1. A metal graphic formed on a surface (2), wherein said

graphic comprises discrete wire elements (1) that are attached

to said surface.

2. The metal graphic of claim 1, wherein said discrete

wire elements comprise metallic wires.

3. The metal graphic of claim 2, wherein said metallic

wires comprise any weldable metal.

4. The metal graphic of any of claims 1 to 3, wherein

said discrete wire elements ‘(1) are bumps, loops,

standing wires or ribbons.

free

5. The metal -graphic of any of claims 1 to 4, wherein

said discrete wire elements (1) are metallic cores coated with

metallic or non-metallic elements.

6. The metal -graphic' of any of claims 1 to 5, wherein

said surface (2) is weldable.

7. The metal graphic of any of claims 1 to 6, wherein

said discrete wire elements (1) are affixed to said surface by

different known methods like laser welding, thermosonic

welding, thermo-compression bonding, ultrasonic welding,

adhesive Dbonding, soldering, brazing, wire bonding,

welding.

micro-



WO 2011/ 095868PCT/ 1B2011/ 000160 13 8. The netal graphic of any of
clains 1 to 7, wherein said discrete wire elenents (1) are protected by a

t ranspar ew0 200VB58686) . 9. The netal graphic of anypafi/iBtai/®id to 7,
wherein said discrete wire elenments (1B) are enclosed in a transparent or
sem -transparent nedi um 10. The metal graphic of any of clains 1 to

9, wherein the nmetal graphic is renoved fromthe surface after formation
11. The metal graphic of any of claims 1 to 10, wherein the nmetal graphic
is created @& a negat inecd Mgeaphie. dfhearspbpeciclefintshel | 896 ,i Swisélr & pinded
by the discrete wire elenents (1). 12. The netal graphic of any of

cl ai ms Pads discaheinitheekeirerke (2) prEenragetsctes Ay a transparape

nmet al g@@ygfzfg any of clains 1 to 11, wherein the surface (2) is made of
a netal plated organic or inorganic nmaterial. 14. A method for
formng the netal graphic of any of clains 1 to 13, conprising the steps of
providing a _surfa or suhstrate (2); at.tachi ng di_screte wire

el enents (1P'to tl‘%g‘esd‘?ef ‘?Eﬁ‘p‘?lﬁﬁcop&eraQ% Efegll@lﬁlsdgsi g%d 7gra‘§?ﬁ’6eln
appear ak@8d discrete wire elements (1) are enclosed in a transparent

or semi-transparent medium.

10. The metal graphic of any of claims 1 to 9, wherein

.the metal graphic is removed from the surface after formation.

11. The metal graphic of any of claims 1 to 10, wherein
the metal graphic is created as a negative image, i.e. the
subject of  the image is surrounded by the discrete wire

elements (1).

12. The metal graphic of any of claims 1 to 11, wherein the

surface (2) is made of metal.

13. The metal graphic of any of claims 1 to 11, wherein
the surface (2) is made of .a metal plated organic or inorganic

material.

14. A method for forming the metal graphic of any of
claims 1 to 13, comprising the steps of

- providing a surface or substrate (2);

- . attaching discrete. wire elements (1) to the surface

(2) in order to create a desired graphic appearance.



WO 2011/ 095868PCT/ 1B2011/ 000160 14 15. The nmethod of claim 14, wherein
the step of attaching discrete wire elenents (1) the surface is done any of
t he met howe 20n/bss8gr oup consi sting of | aser wel di ng, tirerMBEIND@I60

wel di ng, t her no- conpr essi on bondi ng, ulMrasoni ¢ wel di ng, adhesi ve bondi ng,

sol dering, brazing, wre bonding, mcro-welding. 16. The met hod of

claim 14 or 15, uildeleGomPrdslng, Lhe 5t ap, Of 1Myl ng. Lheo gr aphlgpf pgm
t he substrate. X € met hod of ‘anfy oné of clains 0 , turther
conpri sidigsdecest gpref €dymentg orl)enchesi sgrfdee grigphdentorared by t bre
discrete wire elenents (1) with a protective_and/ or transparent cover or
encl osurtethads i yn the -group consisting of laser welding, thermosonic
welding, thermo-compression bonding, ultrasonic welding,
adhesive bonding, soldering, brazing, wire bonding, micro-

welding.

16. The method of claim 14 or 15, further comprising the

step of removing the graphic from the substrate.

17. The method of any one of claims 14 to 16, further
comprising the step of covering or enclosing the graphic
formed by the discrete wire elements (1) with a protective

and/or transparent cover or enclosure material.



