: _
2196021 A COLOURED ARTI CLE This jnventionirelates to coloured articles, for
exanpl e, ,exterior parts, spectacle franes, stationery, 5 personal
ornaments, accessories, etc. and, nore specifically, it rel at‘%l%go)qured
articles exhibiting various colours by the interference of |ight. ke i
Heretof ore there has been no intentional control of light interference to
produce. exterior visible tones 10 or coldus in watches, m scellaneous
goods, Qbectrical products, etc. That is, colours such as red, orange,

yel l:ow, @green, blue, purple blue (indigo) and purple for exterior use have

only been obtai ned using pignentedy rW mg’#e, or by applyi ng paint
or by plating 15 articles of net ——Accordingly, colours

obt ai ned by the known techniques are, so to speak, those of the materials
per se and | ack clearness of transparent feeling. In addition, in the case

of painting or platijgjgt ehRMBOrFdRAes t8 bESILEd APeEcheagdapblity of

painted films or plated |ayers to the material of the article, i ch may
cause drawbackexampRe§! eRtediotpRAYY) sPrttiERE ErdmbeNtd 1t SoiedSy | O

provi de a pgloured article exhibiting bright tones of transparent feéling
25 by the intepbesena ernbim@iits) Hcdauubriay C®Kd Didndy more
specifically, it relates to coioured articles exhibiting
various colours by the interference of light.
o~/ | Heretofore there has been no'intentional control
- of light interference to produce exterior visible tones
10 or colou:s in watches,.miscellaneous goods, electrical
products,-etc. That is, colours such as red, orange,
yellow; green, blue, purple blue (indigo) and purple for
exterior use have only been obtained using pigmented
resins or the like, or by applying paipt or by plating
= artidles of metal or resin material.

Accordingly, coléurs obtained by the known
techniques are, so to speak, those of the materials per
se and lack clearness of transparent feeling. In

| "addition, in the case of_painting or plating, there has
20 ‘been a probiem of close bondability of painted films or
. plated layers to the material of the article, which may
causé drawbacks of peeling or.abrasion, | |
The present invention seeks to provide é coloured
article exhibiting bright tones of trénsparent feeling

_25 by the interference of light with good reproducibility



2 and with excellent abrasion and corrosi 6n resistance. According to one
aspect of the present invention, there is provided a coloured article,
conprising a light 5 per neabl e coating | ayer made of a m xture
cgnsisting of SiCand SiO with a thickness of 200 to 3000 [err], the SiO 2
2 being present in an anmpbunt of 5 to 80% by wei ght, the coating |ayer being

formed on a reflection surface of a pre-determ ned refl ectance. __renc
10 Accordi ng to anot her aspect of the present invention, the S
provi ded a co%oured artlgie co FISISS a Ii erneabl e, coating | ayer nade
Dt O 1 xt ur SR HUER: SRge bt  APraghaf 8nst] SORrBRLEE  FPEARESECE! 200 1o

4000 [err], the Aecofdihgi g onesaspect of Bheuptesénd iﬁventlonSO@bby
vl 90t X necBRe £ bPUFLabE AT LPCIER 0o 80! BSOS PN AR B0
deposi ti on, pepueabiengoatingnlayerimayde 20£ 28 BoOxturs Jomsisetirgtobn surface
may conprisg;@ Qﬁ&r§kbtyw9£h a thickness of 200 to 3000 &, the siO,
belng present in an amount of 5 to 80% by weight, the
coatlng layer being formed on a reflection surface of a
%;3fdeterm1ned reflectance. srencs |
10 Accordlng to another aspect of the present
inventlon, there is provided a codoloured article
- comprising a light permeable coating: layer made of a W/
mixture consisting of SiaN4 and Sio2 with a thickness of
200 to 4000 &, the Sio2 being present in an amount of 5
15 to 80% by weight, the coating layer being formed on a
reflection surface of a ?re—determined reflectance.
Preferably the coating film is formed by vapour
depositioh,_sputtering or ion plating.
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surfaces different fromeach other instheir distance fromor angle relative
to the fromtnost surface of the 5 article. In one enbodi nent the

article is of non-netallic material such as synthetic resin or ceram c and
the reflection surface is a prinmer layer. Isn another enbodiment the article

is of netal and the reflection 10 surface is forned by surface
treatmept. The reflection surface may be formed as a curved surface. The
inventifoh is illustrated, nerely by way of exanple, in the acconpanying

L N . . . . .
drawi ngs, in which:- ' r i iLagr.a itz the
principle of the pr_esérr]\-{z i%%vfgl%cl%g'r?;n Eﬁd‘?ragtéz%la§ ac%g%ggss?ggcg%%ag?ﬁgao'}

portion of one @&wfdceashdidiferent: firopasacho ophiegh ith&hedasddstanagvent i on

has been appliedrdd G Andlles r213tA%E $RF LMD Hortnidit! isutfalcedBH e
enbodlneng of agg%gﬁié?we to which the present invention has been applied
In one embodiment the article is of non-metallic
material such as synthetic resin or ceramic and the
reflection surface is a primer layer. 1In another
~ embodiment the article is of metal and the reflection
10 surface is formed by surface treatment.
The reflection surface may be formed as a curved
(Y surface. ' .
' The invention is illustrated, merely by way of
example, in the accompanying drawings, in which:-
15
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Figure 4A is a plan view of a further. enbodi nent 10 of a watch case to

whi ch the present invention has been applied; Figure 4B is a R
cross-sectional view taken along line IV-1V in Figure 4A; and Figures 4C
and 4D are, respectively, enlarged 15 cross-sectional views of portions of
t he watch case. of Figure 4A. - The principle of the present invention lies
i n producing colours by light interfergnce which will be explained with

- reference to Figure 1. Areflection 20 surface 2 having a predeternin?%?
‘reflectance is formed on an article 1 as a priner.layer. The article ™my

be nmade of plast pggurEetialis %?H@Hébaﬁﬂﬁ?i%ﬁéfhiﬁ’Eﬁ%tﬁfyﬁﬁig%§2§fj0ti°”’ a

mrror-like grinding treatnent being app I'n-the case o to form

the 25 refiget peasenmt! Asentagh;ori mer treatment with high 5 refl ectance
bei ng applied by, for exanple, a plating technique in the case of plastics

or ceramc. A lighgupe 22dld @ s ddct/idn ofbdlep&ft Polll &£ UbRe CONPI i Si Ng
asb nitride, oxide, carbide, etc. of Si is.fornmed on the reflection

surface 2.efibedimentnofl aywatthhasase (4o oknixis thehppesént be capabl e of
produci ng a visible colour or colours by the interference of light.
5 invention has been applied; :
Figure 3 is a cross-section of a portioﬁ of
another embodiment of a watch éase to which the present
invention hés been applied; o W
| Figure 4A is'a'plén view of a further embodiment
10 of a watch case to which the present invention has been
applied;
Figure-4B is a cross-sectional view taken along
line IV-IV in Figure 4A; and
Figﬁres 4C and 4D are, respectively, enlarged
15 cross-sectional viéws of portions of the watch case ofim
Figure 4A., ' . 2
The principle of the present invention lieslin
producing colours by light. interference which will be
explained with reference to Figure 1. A reflection
20 surface 2 having a predetermined reflectance is formed
on an article 1 as a primer layer. The article 1 may be
- made of plastics, metal, ceramic, etc. with no
particular restriction, a mirror-like grinding treatment
being applied in the case of metal to form the |

25 reflection surface 2 and primer treatment with high



I Figure 1, instant 'light is indicated by [err], 10 |, the thickness of
the .light perneable coating layer 3 is indicated by t, reflection light is

indicated by I, the angle of incidence of the incident light [err] is
indicated by a, refractivity or refractivesindex of the light perneable
coating layer 3 is indicated by [err], 15 and the angle of reflection is

indicatgd by [err]. The interference between the reflection light [err], |
at a 24 25 30 ‘6 front surface AB of the |ight permeable coating layer

and the reflection_li [err] | froma rear face_ CD of the |ight
per meabl e coati R§EL I&fgﬁneﬁnbﬁéngeépéééﬁ@e&Yas fp&r pramplgnr ] a= Pﬁ€¢1ngerr]

cos [err] = 2t eeshhakuk i WheCkase @anqabedcenber aerapticcal Apa&antength

i ir b I h f

Since tho | nter PEFBRERIG ORGHAGOLBNEE SuBASENSE Py <bPFEeEoBREASEPRCR 1 o
obtai.n a Bark cadtirtiden woxidet,headblifier,cote. befmeanlshéommedcah paehs is an
odd number 10 mylfeh il &ogfshg%ﬁQ%'E “a¥ﬁ'e%%%QangW§ngr sggshen'ng each

to obtain a bright con |pIe of the half
wavel engt h, con&hdeknegst sucphase toebrarcapabde QﬁZPWQd@Féﬁgtﬁ upsable

reflection at tk@lour or colours by the interference of light.
- In Figure 1, instant light is indicated by I ;
10 . Iz, the thickness of the light permeable coating layer 3
is indicated by t, ‘reflection light is indicated by I,
S\ the angle of incidence of the incident light II, I2 is
indicated by a, refractivity or refractive index of
the light permeable coating layer 3 is indicated by B,
15 and the angle of reflection is indicated by B. The
interference between the reflection llght I M , I at a
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surface CD. Assuming n is a possible integér and A is 15 -the.wavel ength,

the bright condition can be expressed as: 2n x [err] /2 = [Jerr]t cos
[err] + [err]/2, i.e., t[err] <cos [err] =[err] /4 (2n-1), while the
dark condition can be expressed as (2n+l1l) [err]/2 = 2 [err]t cos [err] +
[err]/2, i.e. t[err] <cos [err] =TJerr]/4 (2n). If the thickness t of the

| i ght permeable coating 20 layer 3 and.the refractivity [err] are known,
t he col our or wavel ength produced by t%e interference of visible Iight gan
be determined. Further, it is also possible to deternine the thickness~ of

the |ight a I j C | he vel ength of a
requi Irgd Zg‘i-%('i)‘iﬁ.o%lr\.& urt h}g,aﬁ%@'g%gl%%feﬁg#g%?%\g%égt%ﬂ%nggg?rt hg 7
tone or vi ghSl I i | i y] | i gat e yyanner depgpdin on the

di rection %f av%ﬁ%prfgalgw&ie&fhleﬁ% al %) IC’?%'mbg?ra' {}ﬁb' sﬁrfﬁ%sgo'fug?ﬁe | i ght

permeabl e gaeki CO b@%hé,lfglﬁctﬂéﬂméﬁi@%&é@f‘nﬂ%fkéﬁ ent 5 to the
e pur

subst ance of the |ight perneable coating |ayer, Ity of the substance

bi ref 11 ngence i i oh L ant T SOng atea w e 2a ot e Eci [l ati on
faces dépewbich ds comvérted iimtoolanl Gpyisdialgdtantidiytim fea suhsy ance of
the light perneable coating |ayer, refraction phenonenon, etc. are also ~
i nvol ved, mnltiplyiag dhebaredidactisiityop tivtcprd i ot asos B,
Since the intérfefencé bf light occurs such that they
offset each other to obtain .a dark éondition when the W/
differe_nqe between the. optical paths is an odd number
10 multiple of the half wavelength, while strengthening
each to obtain a ‘bright condition when it is an even
number multiple of the half wévelength,'_ considering the
phase deviation of_ 1/2 wavelength upon- ;reflection at the
surface CD. Aséuming n is a possible integer and A  is
15 the wavelength, the bright condition can be expressed
as: 2n x A /2 = ygtcosB + A/2, i.e., ty cosf =
A /4 (2n-1 ), while the dark condition can be eipressed
‘as (2n+1)A/2 = 2 pt cos B+ A/2, i.e. ty cos‘g: }\/4
(2n). If the thickness t of the light permeable coating
20 layer 3 and the refractivity )M are known, the colour or
wavelength produced by the interference of visible light
can be determined. Fufther, it is also possible to
determine the thickness t of the light permeable coating

layer 3 in accordance with the wavelength of a required

25 colour. Further, if the angle of incidence changes, the



of light interferénce is too sinple. Based on the principle as described
above a 15 desired interference col our can be produced by selectively
interfering light including a desired wavel ength fromthose of incident
light {(natural light or white light). Further, the interference colour, or
wavel ength, can 20 be determ ned by controlling the thickness of the |ight
per meablsg coating |ayer as described above, as well as by nmaking the |ight
permeable coating layer as a multi- layered film each layer conprising a
di frerent substance and sel ecting the substance form ng each of 25 the.

layers, settingohbeopr §2hiiel BBILAYCLAAM 1n & GUICA lhad: Lhi ckness

of each of th ayers. An interference colour can sel ecte y 5

control ling tk@eﬁﬁ;@ﬁ&kﬁésﬁgﬁﬁ the BigRbtRen™EbhA HARG.N0 iAkel tived the

material of the light perrneable coating |ayer thereby obtaining a clear

tone of transpgapalei®ekhn8fSEhE strfacdesOoFNdhe NdlghdWpeiimeablebl ue,
purpl e blue (indigo) and purple by way of interference of 10 l'ight.

Exterior casingsa®ingclagee’ BSspabtralheetlectante profesey Wnherankti gh
quality feeling. EXAMPLES 15 EXAMPLE 1
' 5 to the substance of the light permeable poating layer,
the purity of the sﬁbstance of the light permeable
coating layer, difference in absorption level,
— birefringence in which light is separaﬁed with deviated
optical oscillation faces depending on the directioﬁ of
10 crystallisation in the substance of the light permeable
coating layer, refraction phenomenon, etc. are also
involved, an explanation based solely on the principles
of light interference is too simple. -
Based on the principle as desc:ibed above a
15 desired interference colour can be produéed by .
seléctively interfering light including a desired
\ wavelength from those of incideﬁt light (natural light
or white light). | |
Further, the interférence colour, or wavelength, can
20 be determihed by controlling the.thickness of the light
permeable coating layer as described above, as well as
by making the light permeable coating layer as a multi-
layered film, each layer cOmprising a different

- substance and selecting the substance forming each of

25 the layers, setting the order of the layers and



After applying a mirror finish to a surface of .an article by grindi ng,
plating or the like in the case 20 25 30 9 where the article is of

netal, or after applying a prinmer treatnent of hlgh refl ectance such as by
plating in the case where the article is of-resin or ceranmic, a |ight

per neabl e coating | ayer conprising a d%np05|te 5 materi al consisting of SiC
as the main ingredient and [err] with an ingredient ratio from5 to 80% by
wei ght was coated on the surface. The |ight perneable coating |ayer was;a
transparent filmof brown-red colour, and only light in a specific

wavel engt h region was caused to 10 |nterfere The follomnng are nore

specific i Ié‘#g% e‘ﬁ%jﬂ%gbs tfﬁe timickw r| ng ?;% eihé)l &gsa flat plate nade

of pol ycarbo resin-in a sput evi ce redu0|ng t he 15
pressure to a vadurinfferfisyencd cliouy can &e]S%CmQ&Ygas was- i nj ected

to a pr eSSlE&ﬂ?oﬁﬁxq 41 "dndkils ¥ A {GHE pdiale Tating! Ton!)

and a conpqsite nate contal ni ng_ SI.C as Predlent and” 20% by
wei ght Si Cllager andy Material of the light permeab e coating

layer thereby obtaining a clear tone of transparent
feeling such as red, orange, yellow, green, blue, purple
blue (indigo) and purple by way of interference of

10 light. Exterior casings or accessories can, therefore,
be produced with a high quality feeling.

o/
EXAMPLES
15 EXAMPLE 1
After applying a mirror finish to a surface of an
article by grinding, plating or the like in the case
20
25 ~

30



20 Primary‘treatnment was first appl.ied to the -plate by sputtering
the chromumnetal at a high frequency output of 8 Watts/[err] for 2
mnutes and, thereafter, conpasite naterial of SiC[err] was sputtered at a .
hi gh firequency output of 8 Watts/[err] for 8 mnutes. As a 25 result, it
was possible to produce a chrom um pri nmer 10 layer to a thickness of 500
Angstrong and a |light perneable coating | gyer of SiC[err] to a thickness
of 1400 Angstronms on the flat plate, and red interference col our was -
obtainea'over the entire area of the coated 5 surface of the plate. EXAVPLE

1-2 In th AT ' . d d with
2 constant ¢ ni ERAesche BgRIRAR 43 HRCAT.Pide et Mot 01 T gnt"

ble 10 | Si ' d ' the. .
Cputtori ng i nbr PaPFPERERBRE oF bGH 243 SEUANIR, oony Yl o0 AN oo of

the coaed surfgoena chds Bhate shidhdtioll s OF Fdstieae st Aty 000

Angstrons, yellow I ntéerference col our Angstrons, pur

angetrome of {Reoik PREASdBLAREtIG DRYeY RRRpr A e KRN, Tayer
respectivel §. Méeeribe tbheiseingobft 890 a@hitheewa@aDlivgredient and
§i0, with an ingrediént ratio from 5 to 80% by weight
was coated on the surface. The light permeable coating
N ‘layer was a transparent film of brown-red colour, and
only light in a specific wavelength region was caused to

10' interfere. The following are more specific

illustrations of this,
. EXAMPLE 1-1 |
After placing a flat plate made of polycarbonate
(PC) resin in a sputtering device and reducing the

15 pressure fo a vacuum of about (1.0-2.0) x 10-3 Pa, argon
gas was injected to a pressure of 6.0 x.10"'1 Pa and
chromium metal (for primer treatment) and a composite
material containing SiC as the main ingredient and 20%

_ 'by weight SiO, was used as a target.

20 | P:imary treatment was firsf applied to the plate
by sputtering the chromium metal at a high frequency
output of 8 Watts/cm? for 2 minutes and, thereafter,
composite material of 5iC-8i0, was sputtered at a high

frequency output of 8 Watts/cm? for 8 minutes. As a

25 result, it was possible to produce a chromium primer



coating layer was further increased, a red’interference 20 col our was
obt ai ned at 2300 Angstronms, but no interference was exhibited if the

t hi ckness was increased further. As has been described above, light in a
-speci fied wavel ength region, that is the interference colour, can 25 be
sel ect ed dependi ng on the thickness of the |ight perneable coating -

| ayer. In this case, the thickness of ﬁae | i ght. perneabl e coating | ayer and
the selectivity of the wavelength region were varied with the ingredieng
fatio of [err] in the conposite material showing a 5 tendency that théws

change, of MEMRLETNS y el oo bbbe! 505 1RnGBRRRS | Bk AJRER orence col our

with the thickness t he perneab e coa S noderated W th

i ncrease i gadﬂlédb]?@r&&é“ﬁixi’@dlé &r boE 9§i@§§§o§ t{>2 H&ShfoES“S‘E was

reduced. In view of the relation w r|g ness,. the upper
linmit of [arado vasgObems con hehaeristnplitekness eré&eihtﬂbteﬁéh%abge

coating |l ayer show ng an interference col our, which was blue, was
Angst rons. colkMit Wwds bbitained ovén the entiraherea!de thahtomesgeabl e

coating | ayer was conposed solely of SiC, the change of the wavel ength
regi on el sunface afhethehiplkakss becane sharp, which was unf avour abl e since
it was difficult to
1-2 |
: In the same manner as above; a chromium primer
layer was produced with a constant thickness of 500 W
- Angstroms, while the thickness of the'light permeable |
10 coating layef of SiC45102 was changed by varying the
sputtering time. Interference colours were obtained
over the-entire area of the coated surface of the plate,
that is, blue interference colour at 600 Angstroms, yellow
interference colour at 1200 Angstroms, purple blue
15 integferenCe colour at 1700 Angstroms and green
interference colour at 1900 Angstroms of the thickness
of the SiC-Si0O, light permeable coating layer
respectively. ﬁhen the thickness of the light permeable
coating layer was further increased, a red interference
20 colour was obtained at 2300 Angstroms, but no
| interference was exhibited if the thickness was
increased further.
As has been described above, light in a specified

wavelength region, that is the interference colour, can

25 be selected depending_on the thickness of the light



obtain an identicdl interference,colous over the entire 20 area of the
coated surface in relation to the distribution of the thickness of the

| ight perneabl-e coating layer upon its formation and there was also a
problemw th reproducibility. It was found preferable that [err] is present
in the conposite material™ at |east 25 in an anount greater than 5% by

wei ght...n this case, 12 a clear blue igterference col our was exhibited
with a thickness of the light permeable coating |ayer of 200 Angstrons and
i nterference col our changed as descri bed above with increase in the '

it ELEEQEZSi npaééﬁef#%%‘{r’%‘x Fhebi e Séf%iffgr fﬁﬁgﬁglﬁgﬁéézﬁ@ﬁfgﬁ%ﬁl S5t Shnea
forned by sputtld i HOoNE prehiaBte sbafipl hy8F HBA bRe08R1 AV A, ohoe
vacuum vapour ﬁ?é)(ﬁé*éf@ngih'ngi’bﬁthgge'Gagiéﬁewﬂ:hseﬂy ?nggﬁihﬂtt he case
of enploying ah el €ct Fon beam as an evaporatl on sourcé fof Both vacuum

deposi ti on andedofly PLA'EN8, EnTERE OkohbohPbE mkt Bk LIE! Shobliabcanas bl aced

15 in a device, S err] €onposite materia th an approprlate_ingredient
rati o was B aq&hdéndy CEhst btRe 2BHaNg@OSE WEPESEALER PEgih,PLARELNGsVAS

appl i ed under
the change in the interference colour, with the.
thickness of the light permeable coating layer was
~ moderated with increase in 8i0, content and the
briéhtness of the interference was reduced.
10 - In view of the relation with the brightness, the
uéper limit of $i0, was 80% and the maximum thickness of
the light permeable coating layer showing an
interference colour, which was blﬁe, was 3000 Angstroms.
EXAMPLE 1-3 |
15 In the case where the light.permeabie coating
layer was composed solely of SiC, the change of the
\; wavelength region relative to the thickness became
sharp, which was unfavourable since it was difficult to
obtain an identical interference colour over the entire
20 area of the coated surface in relation to the |
distribution of the thickness of the light permeable
coating leyer upon its formation and there was also a
problem with-reproducibility. It was found preferable _
‘that sio, is piesent in the composite material at least

25 in an amount greater than 5% by weight. 1In this case,



~appropriate evaporating conditions to.form'a |ight pernmeable coating |ayer
on the flat netal plate. 20 : In the case of a flat plate nade of
resin material, two el ectron guns and cruci bles were disposed in a single
device, netal such as chrom umwas placed in one of the crucibles while
SYC—[err] conposite material with an appropriate ingredient ratio was
placed in the 25 other crucible. The netal was first evaporated by an

13 electron gun to forma primry Iayéﬁtn1the flat resin plate and, .
‘thereafter, the SiC[err] conposite material was evaporated to forn1aﬁ$¢ght

o ange, yei ohesg, IS nthregsagt %ﬁﬁ“ﬁé’&%ﬁ%%s. Lfié’ he
ot romel ypﬁ”‘?ﬁFﬂe%c%?Sﬁ?‘%%'ﬂ gt Pethiaatls Soakiedy (laed 45 245 e *
Uhi cknoss Dagoteint edh BHterTertiaebdigily %?'i’%é%%é QAP 1 1 ng o

gi ven col oabot@ b?tﬁbiﬁbﬁaﬂsw T:I.B hd $hidGaeas Of JEH ﬁ%i{/ﬁ%ﬁ\%,?:{?

since the transparency of the [l ght perneable Coating
-increas®d Dytébhrepdficki eBlaﬁrEeWe]re U&a&w R G dd U M th higher

transparent feeling.
wavelength and blue purple interfer=nce colours were

obtained with shorter wavelengths.

Although the light permeable coating layer was | .

formed by’sputtering in the above example, it is also

10 possible to use vacuum vapour deposition or ion plating

in place of sputtering. '
In the case of employing an electron beam as an

evaporation source for both vacuum deposition and ion

plating, a mirror-finished flat metal plate was placed

15 in a device, SiC-SiOz compos;te material with an
appropriate ingredient ratio was placed in a crucible: -
and vapour deposition or ion plating was applied under
appropriate evaporating conditions to form a light
permeeble coating layer on the flat metal plate.

20 In the case of a flat plate made of resin
material, two electron guns and crucibles were disposed
in a single device, metal such as chromium was placed in
one of the crucibles while_SiC-SiOz composite material
with an appropriate ingredient ratio was placed in the

25 other crucible. The metal was first evaporated by an



In addition, since [err] was added to SiC. the problem of close bondability
and i npact shock resistance, and i nherent drawback of Si C, could be 20

i rproved and an ornanental |ayer obtained which had from 1500 to 2400 Hv of
m cro-Vi ckers hardness and, although somewhat inferior in hardness as
conpared with Si C alone, was sufficiently hard as an ornanental |ayer, with
excel | ert abrasion and corrosion resistanqg because 25 of its carbide and -
oxi de ognstitution. 14 EXAMPLE 2 After ‘applying a-mrror finish to a
surface of an article by grinding, plati-ng or the like in the case where

th ticle i | t | Wl | |
rofl octance by MorTon 9t Fe FREA’H Brafely, Toes LR TER1dY Udth

| praring e s X 3
materi ol conainrtty SIFCERFFERERRE, TRAL! BAC-SAE, BORROe R pl (R ©

| ngredi ent ralygs bvapOrated Ot8020EY ¥ChibhtlPetfieablal @datind aayty.ace.

The |ight permeable coating |ayer was a tfransparent brown col our and caused
interference of |ightntehpsogkatplespeltihirCtbaes shsAMBEEoZ- kel ,t er pl acing

a flat plate nade of PCresin in a 15 sputtering device and reducing the
pressure td a ofenye} yellow, green, blue, purple blue or purple could
' be obtained, the colour depending on the angle of view
thereby obtaining a colour of an extremely highly.
— decorative nature. “ |
Further, the selectivity of the wavelength region
10 of the reflection light relative to the layer thickngss
was moderated by the addition of SiO, to SiC thereby
enabling a given colour to be obtained with a high
'degree_of reproducibility.. Further, since the
transparency of the light permeable coating layer was
15 increased by the addition of SiO;, the tone became
clearer with higher trahsparent feeling.
| In addition, since'sioz was added to SiC, the
'prbblém of close bondability and impact shock
resistancé, and inhefent drawback of SiC, could be
20 improvea'and an ornamental layer obtained which had from
1500 to 2400 Hv of micro Vickers hardness and, although
somewhat inferior in hardness as compared with SiC
alone, was sufficiently hard as an ornamental layer,
with excellent abrasion and corrosion resistance because

25 of its carbide and oxide constitution.



of about (1.0-2.0) x [err] Pa, argon.gas. was injected to a pressure of 6.0

X [err] Pa, chromumnetal (for prinmer treatnment) and a conposite materi al
containing [err] as the main ingredient and 20% by weight [err] was used as ,
ai20 target. Primary treatment was first applied to the plate by sputtering
chromum netal at a high frequency output of 8 Watts/[err] for 2 m nutes

and thereafter a conposite material ofgferr] was sputtered at a high
frequency 25 output of 8 Watts/[err] fBr 8 mnutes. As a result, a
ichromum prinmer layer with a thickness of 500 Angstrons was produced xd a

l'i ght perrr%@aglng | ayer of Si3N4-Si 2 was fornmed thereover to a
t hi ckness o Angstronms. A blue interference colour ‘was obtained over 5

the entire area. g&f@&edyﬁﬁyﬁhéngfﬁffrgg E0RiBhALES: a hEeZO% L the same
d W

manner as above, a chromum priner [ayer was produce a const ant

thickness girt3@de AMSigraTEing) |F14EenghbskEReS10keaihi ghe BaGERabl e 10
coating layer of [err] was changed by varying the sputtering tine.

| nt er f er enwhetel tives artriclebtis nefl matdltbf abterecappieing phameeat ed
surface of the plate, that is, yellowinterference colour at 1400
_Angst r 085, tredtmeintr fofr dvicgh aEHlectand@0by ApYjatingsorbthe pakel dn
the case where the article is of resin or ceramic, a
light pe;meable coating layer comprising a composite
material consisting of Si3N, as the main ingredient and | .
'Sioz with an ingredient ratio of from 5 to 80% by weight J
10 was coated on the surface. The light permeable coating :
layer was a transparent brown colour and caused
interference of light to produce a specific tone.
- EXAMPLE 2-1
After placing a flat plate made of PC reéin in a
15 sputtering device and reducing the pressure to a vacuum
‘of about (1.0-2.0) x 10-3 Pa, argon gas was injected to
a pressure of_6.0 x 101 Ba, chromium metal (for primer
treatment) and a composite material containing SijN, as
" the main ingredieht and 20%'by weight 8i0O, was used as a
20 target. | |
Primary treatment was first applied td the plate
by sputtering chromium metal at a high frequency output
of 8 Watts/cm2 for 2 minutes and thereafter a composite
material-df Si3N4-8i0, was sputtered at a high freduency

25 output of 8 Watts/cmz-for 8 minutes. As a result, a.



L

. _
15 interference colour at 2000 Angstrons and green interference col our at
2300 Angstrons thickness of the |light perneable coating |ayer respectively.
Wien the thickness of the light perneabl e coating | ayer was further

i ncreased, an orange interference col our was 20 obtained at a thickness of
2800 Angstroms, but no interference was exhibited if the thickness was

i ncreased further. As has been described above, various interference

col our s, ¢an be obtai ned depending on the tht ckness of 25 the |ight
perneabFé coating layer of [err]. In 16 this case, the thickness of the

| i ght perneabl e, coating | gyer and the selectjvjty of th el ength regi on
were vari od vi CHEDREURIBIITIa, Lavas ¢ikh & (Bh]RaeRs (Of B0) (ARGEEERTS,

changei n t he FRECPFERURER catod L4UNF BRARSARLE HORTIAg IS EPheani e
CORL 10 | eT MRSNIDUGhE! Gl 5ol el U6 1o R SR B0 "
(ol 21 OTSH1 P Uhhlk el O ST SR Indd il AL NERARH" B
showi ng an snt ghEeRRR et U’ ofMiind) ittdd Warthce 9P %the plate.
EXAMPLE 2-2 |
In the same manner as above; a chromium primer
— layer was produced with a constant thickness of 500
Angstroms, while the thickness of a light permeable
10 coating layer of SijN4-SiO, was changed by varying the
sputtering time. Interference colours were obtained
over the entire area of the coated surface of-the plate,
that is, yellow interference colour at 1400 Angstroms,
red interference_colour at 1800 Angstroms, blue purple
15 interference colour at 2000 Angstroms and green
interference colour at 2300 Angstroms thickness of the
k/‘ - light permeable coating'layer respectively. When the -
' thickness of the light permeable coating layer was
'further.increased, an'orange interference colour was
20 obtained et a thickness of 2800 Angstroms, but no
interference was exhibited if the thickness was
increased further. |
As has been described above, various interference

colours can be obtained depending on the thickness of

25 the light permeable coating layer of SiN,-8i0,. 1In



Angstroms. 15 EXAMPLE 2-3 When the li.ght. pernmeabl e coating | ayer was
conposed solely of [err], the change of the wavelength region relative to

t he thickness became sharp, which was unfavourable since it was difficult
to obtain an 20 identical interference colour over the entire area of the
coated surface in relation to the distribution of the thickness of the

| i ght perneabl e coating | ayer upon it§ formati on and there was also a
problemw th reproducibifity. Thus it as found preferable that at 25, Ieast
5% by wei.ght of [err] was included in the conposite 17 material.

(hi's caserrdolalo bl ihe | hELLRLEDCE: CBhOUS AL BUBlabd WEBR @t i ckress

of the i permeabl € ¢ I g ayer great strons

'nterfereﬁggeeo'aewlﬁgvrgﬁgeﬁiéfe THPednabyce gﬂthtﬁ rbg%ﬁa%%rbn the

t hi ckness ear ye ue | terference c rs were obtained by the

l'i ght per waghled GPRR ﬁ%réﬁiéﬁfr}atk8r6k SEoghini%hEr”Ed'at?
wavel engt h region. Although hi s exanple has used®sputtering it is 10 also

possi bl e comprs MRS it ¢PILL sH6PPAG A0Befichey Bhati tiel enahg@eosff
sputtering to achieve a simlar effect.
5 the wavelength region, that is the change in the
interference colour with thickness of the light
permeable coating layer was moderated with increase in
Si0O, content and that the brightness of the interference §;)
was reduced. . |
10 In view of the'relationshiﬁ with the brighthess,
the upper limit of Si0, was 80% by weight énd the
maximum thickness of the light permeable coating layer.
showing an interference colour, which was blue, was 4000
Angstroms. -
15 EXAMPLE 2-3
When the light permeable cbating layer was
' composed solely of SigN,, the change of-the wavelength
region relative to the thickness became sharp, which was
.unfavoﬁrable since it was difficult to bbtain an
20 identical interference_colbur over the ‘entire area of
 the coated surface in relation to the distribution of
the thickness of the light permeable coating layer upon
its formation and theré was also a problem with:

reproducibility. Thus it was found preferable that at
25 1least 5% by weight of Si0O, was included in the composite



In the case of enploying an el ectron beam.as an evaporation source both.for
vacuum deposition and ion 15 plating, a mrror-finished flat netal plate
was placed in a device, [err] conposite material with an appropriate
ingredient ratio was placed in a crucible and vapour deposition or ion

pl ati ng was conducted under appropriate evaporating conditions to forma 20
| i ght peLneabIe coating layer on the flat tal plate. In the case of a
flat plate made of resin material, two el ectron guns and crucibles were

di sposed in a single device. 'N@tal such as chromumfor a prinmer |ayer was

placed in one ﬁ&'ﬂ%ﬂ%g. a”‘?tn[ ‘i:rﬂﬂs scé’,ﬂpé’sé% P%f&ézirnﬂ‘&f}ﬁe ggpropriate

|ngred|ent rati o |'aced 1 n t'he ot Cruci met al was

first evaporat gdiByraag i?ﬁt%&" Wit U MR DEAEEE SEYERe CDigRE l at

resin plate and, thereafte conposite material was evaporated to

forma light 5 aem&%%ecmi qx@%ﬁ:l@aﬂ%@@'&n@é@ﬁ&h@ andl tiple

I nterference colours wer e obtalned si mul t aneously by consi dering or
controlling t heheoghiteyfeireditedicoldudthdiie®ads addéer fI9ed | dlfov@ywith

producing interference colours as described above.
5 increase in the thickness.
- Clear yellow and blue inte:fefence colours were
obtained by the light permeable coating layer of SijN,-
o 8105 in the intermediate kavelength reéion,
- Although this example has used sputtering it is
10 also possible tdluse vacuum vapour deposition or ion
plating in place of sputterlng to achieve a similar
effect.
In the case of employing an electron beam as an
evaporation source both for vacuum deposition and ion
15 plating, a mirror-finished f£lat metal plate was placed
in a device, SijN4-8i0, composite material with an
'appropriate ingredzent ratio was placed in a crucible
'and vapour ‘deposition or ion plating was conducted
under appropriate evaporating conditions to form a
20 1light permeable coating layer on the flat metal plate.
In the case of a flat plate made of resin |
material,'two electron guns and crucibles were disposed
in'a single device. Metal such as chromium for a primer
layer was placed-ih one crucible ahd Si3N4-SiOZ

25 composite material with an appropriate ingredient ratio



The surface configuration of a watch.case frane 10 shown in Figure-2 was

desi gned such that a step was forned to provide a slight difference in
parallel 15 distances when viewed in the direction of the arrows and :
SICSi @2 conposite material was sputtered in the direction of the arrows at

a sputtering rate of 170 Angstrons/mn for about 12 -mnutes to forma |ight
perneabl e coating | ayer. 20 ThH§ produced a difference in the

t hi ckness in the |ight perneable coating |ayer between a portion 10A pearer
tto the sputtering source and a portion 10B sonmewhat nore renote theref™om

and, @5 2 ye> Yiackd o EALCOLALENEFURTHILLS HRECRBRAN ol F1 ko0 0O OUr

at 25 the portion frompink tore urplea portion

10B. It i i b h , I ta. b
106 11 YHRHUEGE RO NLEoROEoRTORR, LotErfl TBELegS R B
per meabl e ygpatg :;f’]é@ n5pﬁ§9§”9it189 fHekRaRLL?) BY. FEKkig the configuration

nore conplicated. .ln this way, It I's possible {o p ofuce & plurality of
tones in empdsited tthBePial avatVethpseatBl teakoANgsS18ghtbe arranged by

applying a three-dinmensional 10 design to the surface or the
. Cross- $ecipeqtilable coating -layer. e
EXAMPLE 3 |

In this example, multiple interfefence colours
were obtained simultaneously by considering or : - 7/
contrélling the configuration of a light permeable

10 coating layer producing iﬁterference colours as
described above.

The surface cbnfiguration of a watch case frame 10
shown in Figﬁre-Z“was designed such-that a stép was
formed to provide a slight difference in parallel

15 distances when viewed in the direction of the arrows and
5iC-Si0, composite material was sputtéred-in'the
direcﬁion of the af:ows at a sputtering rate of 170
AngstrOms/hin for about 12 miﬁuteS'to form a light
permeable coating layer. .

20 : This produced a difference in the thickness in the .
liéht permeable cbating layer between a portion 10a |
nearer to thelgputtering source.and:a portion 10B
somewhat mofe remote therefrom and, as a result, clear

interference colours were shown, i.e. green colour at

25 the portion 10A and from pink to red purple at the



configuration. EXAMPLE 4 When sputtering was applied under the sane
conditions as in Exanple 3 for about 10 mnutes to a 15 curved portion of a
wat ch case frame 20 shown in Figure 3, interference col ours were produced,
i.e.,,a purple blue colour at a central portion 20A and a yell ow col our at
portions 20B and 20C. That is there was produced a clear tone in which blue
col our was sandw ched bet ween 20 yellom/cgéour In a coaxial manner. In the
case ofi tthe configuration of this watch case frame, the tone was varied
continuously. EXAMPLE 5 In this case, a |light perneable coating |ayer was
25 fornmed on ggn ﬁ 30 conprising a watch case frane 20 31 and a

t ransparent cover such as a front .glass as shown in Figures 4A and 4B.

Plating was applied pt {irs¢ tBupsEPpBeLiBie #BY° tALcLBSrbEY Beafydrle frane

31. Specifically, as showmn in 5 Figure 4C, after app ylng el ectrol ess

nickel platinggilduts® €608elexR1iBiILER! ultu%i\ﬂgt B13ghki aiFTerediced A
mcron, plating was conducted successively, i.e., el'ectrolytic copper

glngtl ng 31C Oftﬂé) thiERnSss ebecthal 1ightnipekpkabliat coat3hd 2hyse m crons
- 5 depending on location by making the_conf;guratlpn more
complicated. |
In this way, it is possible to produce a plurality
-~/ of tones in one step and a plurality of geometrical |
tones can be arranged by applying a three-dimensional
10 design to the surface or the cross-sectional
cénfiguration.
EXAMPLE 4
When sputtering was applied under the same
conditions as in Example 3 for about 10 minutes to a
15 curved portion of a watch case frame 20 shown in Figure
3, interferénce'colours were produced, i.e., a purple
blue colour at a central bortion 20A and a-yellow colour
at portioﬁs 20B and 20C. That is there was produced a
" clear tone in which blue colour was sandwiched between
20. yellow colour in a coaxial manner. In the case of the
confiquration of this watch case frame, the tone was
-varied continuously. |
EXAMPLE 5 _
In this case, a light permeable coating'layer was

25 formed on a watch case 30 compriéing a watch case frame



10 electrolytic chromumplating 31E. of .0.725 microns. After the conpletion ¥
.of the plating, the transparent cover 32, made of acrylic resin, was bonded
to the frame 31. After the bonding, the watch case 30 was placed in a
sputtering device and after reducing the pressure to a 15 vacuum of about
(1.0-2.0) x [err] Pa, argon gas was injected to a pressure of 6.0 x [err]
Pa, and [err] conposite nateri al (nitrédﬂa and oxide of the group IVb .
element Si) was used as a sputtering target. The SiQ2 ingredient ratio-was
set to 20% by weight. Sputtering 20 was effected at a high frequency cwéput

S1F composcd Pl & T e S YL o T R B AR N e

i

31F conposed of [err] was forne ckness o
surface of ght@nf iaAPighres WacAnd/gd.OW i nterference col our of transparent
25 feeling was produced on the frame 31 nade of ABS resin - 21 fornmed with

the primer |ayerPla®ingheas! applizd atdFidstMed b Rdber Hia gnéic’fléf] | ayer

32A was forned on the transparent cover 32 to a thickness of m cron,

whi ch shovefi ABSi pesinnasstlie Eraned31ENt SHtlcd ALY, G WHowd Nid hi s way,
a-clear yellow interference colour of transparent feeling and a

-sem -t ransBigene €, caftemn applyingnelectridless aickeld tglaAdidy ot her. and a

wat ch
31B to provide a primer layer with a thickness of 0.05

micron, plating was conducted successively, i.e.,
electrolytic copper plating 31C of 10 microns, \)
electrolytic nickel plating 31D*of 10 microns and |
10 electrolytic chromium plating 31E of 0.25 microns.
After the completion of the plating, the transparent
cover 32, made of acrylic resin, was bonded to the frame
31. After the bonding, the watch case 30 was placed in
a sputtering device and after reducing the pressure to a
15 vacuum of about (1.0-2.0) x 10-3 Pa, argon gas wasl
injected to a pressure of 6.0 x 10~1 Pa, and Si3N,-Si0,
composite material (nitride and oxide of the group IVb ‘
element Si) was used as a sputtering target. The §i05
ingredient ratio was set to 20% by weight. Sputtering
20 was effécted at a high frequency output of 8 Watts/cm?
for 7 minutes. As a result a light.permeable coating
layer 31F composed of Si3N,4-5i0, was formed to a
thickness of 0.14 micron on the surface of the frame 31.
A clear yellow interference colour of tranéparent

25 feeling was produced on the frame 31 made of ABS resin



%
case of high quality feeling was obtained.in one 10 sputtering step. Thus,
with the watch case 30, a sem -transparent pale brown col our could be
obtai ned for the transparent cover 32 over a dial plate (not shown) to form
a so- {call ed snoked state, which was well matched with the 15 vyell ow
interference colour of the frame 31 thereby obtaining a watch exterior case
of hlgh\quallty f eel i ng. EXAMPLE 5-2 Wien fﬁutterlng was applied in the
same ner as above for a target of [err]®*tonposite material at a 20 high
frequency out put of 8 Watts/[err] for 3.5 mnutes, a |light perneable

coating | ayer (}fez%‘ rdr] i"\@ﬂ %ﬁﬁn DESP, éro Og nlﬁéogt%\ggang ?uc .wThe

frame 31 exhi bitx Year erfer nce col olr feellng

whereas the trg mqug@{ Fie 2% i lefoa ff‘fértﬁé‘ﬂsﬂé‘égf'ér@é‘ée grown

col our inherent aye

th terf I h
[ i Sh![ npg ngggre%ﬁcggtr%%sqyayer éd@é? %A%L%aﬂ?%en spu 2??’?1’@8%\%}’ e
applied in they s3u d %h aﬁw&%&m&&é;}sﬁén@ﬁ@p@ﬁ&w erial

(the carbide andoxi de of “the group lenent SiY) at a
5 colour. '

In this way,'e~c1ear-yellow interference colour of
transperent feeling and a semi-transparent pale brown_
— - colour were well matched with each cher and a watch
case of high quality feeling waS-obteined in one
10 sputtering.step. | |
Thus, wirh the watch case 30, a semi-transparent
pale brown colour could be obtained for the transparent
cover 32 over a dial plate (not shown) to form a so-
called smoked state, which was well matched with the
.15 yellow interference colour of the frame 31 thereby
obtaining a watch exterior case of high quality feelingt
U EXAMPLE 5-2 | |
When‘sputtering was applied in the same manner as
- above for a target of Si3N4—SiOZ composite material at a
20 high frequency output of 8 Watts/cm? for 3.5 minutes, a
light permeable coating layer of Si3N4-SiO, with a
‘thickness of 0.07 micren was produced. The frame 31
exhibited a clear blue interference colour of
transparent feeling, whereas the traneparent cover 32

25 exhibited a semi-transparent pale brown colour inherent



frequency output of 8 Watts/[err] for 8.m'nutes, a light 10 + perneable
coating layer of SiCJ[err] to a thickness of 0.14 mcron was produced and
the frame 31 exhibited-a clear red interference col our of transparent ’
feling, whereas the transparent cover g2 exhibited a sem - transparent

pal e red-brown col our inherent to the fayer;.15 20 25 30 23 the
transparent cover 32 exhibited the inherent sem - transparent col our.of the
conposite material. In Exanples 5-1 to 5-3, interference colour and g

Cogether . TBr EhGbtEeE; IR ERLR take. RBrURFI RORLPLRCEPYRFTof Bice
col our, cleintenferefcercoiparcof thkel fngmsudbh by varyeng thange, yellow,
areen. Dt UeenBUkRLES DbieeROT Pyt P! S rRLb1 LecSEL ERk! 1Bl ot & ned by

varying the conposition o 0S| eri f hi ckness of the
i ght® per BBatPng layer. The interference col our -was wel | nmatched

Wi th the transparghénCeb@btetSay! tadlappliel! 2NeeRl Lhnb AaRhbEYaseel ing.
e bbby PEL RS LR E0b "SompdsL e ‘RateziaL "The SSaEbLheY "o O
excel l ent i g 5 - COmPO: .
-and oxide of the group IVb element Si) at a high
frequency output'of 8 Watts/cmz for 8 minutes, a light
10 perﬁeable coating layer of's:LC—Sio2 to a thickness of
0.14 micron was produced and the frame 31 exhibited a.
clear red interference colour of transparent féeling, W,
whereas the transparent cover 32 exhibited a semi-
transparent pale red-brown colour inherent to the léyer.
15

25

30



¥
15 abrasion resistance, as well as -ekxcellent in corrosion resistance due to
their chemcal stability. Particularly, in the case of ‘articles of
pltasttcs, since the |light perneable coating |ayer functions also as a
protective | ayer, excellent abrasion resistance can be 20 obtained. In the
case where the article is made of netal, the |ight perneable coating |ayer
can be fornmed without applying plating toaghe surface of the article. 25
24 CLA1 MS 5 1. A coloured article conprising a |ight perneable
coating Tayer made of a mi xture consisting of SiC and SiOw th a thickness

of 200 to 3000tRe tP&nSp@ratn@oder 32 exhibited the inherent semi-
2 present in an anmount of 5 to 80% by wei ght, the coating | ayer being

formed on a rettransparentr totousf of khe- cbhposite! materddlref | ectance. 2.
A coloured article conprising a light permeable coating |ayer nade of a
m Xt ure consi sting oiIn[BrahplesdS5Far tp S5wif,h intierifelrente ¢blR@ and000
[err], the [err] being present in an amount of 5 to 80% by weight, the
coating 15 senirtbanaparentedodour dehesentowts thieacomposd ter e-
determ ned refl ectance. ' _
material were used together, for example, in a watch
case, Réferring_to the interference colour, clear tone
of transparent feeling such as of red, orange, yelldw,'
./ ' ~green, blue, purple blue and purple could be selectively
" obtained by varying the composition of the composite
10 material and thiékness of the light permeable coating
layer. The interference colour was well matched with
the transparent colour resulting in a frame of high
quality feeling. Further, the light permeable coating
layers 31F, 32A were generally hard, excellent in
15 abrasion resistance, as well as excellent in corrosion
resistance due tb their-chemical stability.
Particularly, in the case of articles of plastics, since
the light permeable coating layer functions also as a
protective'layér, excellent abrasion resistance can be
- 20 obtained.
" In the case where the article is made of metal,

the light permeable coating layer can be formed without

applying plating to the surface of the article.

25



3. A coloured article as clainmed in cldim1 or 2 in whichthe coating

| ayer is forned by vapour deposition, sputtering or ion-plating. 20 4,
A coloured article as clained in any preceding claimin which the
réflection surface conprises a pluraligy of surfaces different from each
other in their distance fromor angle réelative to the frontnost surface of

the article. 25 5. A coloured article as clained in any preceding
claimin which the article is of non-netallic material such as synthegkp
resin or ceramc and the reflection 30 25 surface is a prinmer |aye 6.

A coloured article as clained in any of clainms 1 to 4 in which the article
Is of nmetal and the reflection 5 ¢ 1, Aurfmcg is forned by surface
treatment. 7. A coloured articTe as clarned i-n any preceding claimin
which the reflection surface is fornmed as a curved surface. 8. A

col olred article Aubslonred| aytisléecemprifing dedighbepewneablef erence to

and as showgehpyfide) 2eE6PMAGY! 88 Qfﬁ¥ﬁ99§e ¢8néPsting of SiC and
§i0, with a thickness of 200 to 3000 &, the $i0, being
present in an amount of 5 to 80% by weight, the coating
layer being formed on a reflection surface of a pre-

10 determined reflectance.
2. A coloured article comprising a light permeable
coating layer made of a mixture consisting of Sl N and W/

5i0, with a thickness of 200 to 4000 A, the SlOz belng
present in an amount of 5 to 80% by weight, the coating

15 layer being formed on a reflection surface of a pre-
determined reflectance. o
3. A coloured article as claimed in claim 1 or 2 in

which the coating layer is formed by vapour deposition,
sputtering or ion plating. -

20 4. A coloured article as claimed in any preceding
claim in which the reflection surface comprises a
plurality of surfaces different from each ether in their
distance from or angle relative to the frontmost surface.
of the article. |

25 5. ‘A coloured article as claimed in any preceding
claim in which the article is of non-metallic material
such as synthetic resin or ceramic and the reflection

30

A o
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suriace is a primer layer.

6. ‘_ A coloured article as claimed in any of claims 1
to 4 in which the article is of metal and the reflection
surface is formed by surface treatment.

7. A coloured article as claimed in any preceding
claim in which the reflection surface is formed as a
curved surface. '

8. ‘A coloured article substantially as herein
described with reference to and as shown in the
accompanying drawings.
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