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I nvention [0001] The present invention relates to a cut des\ .
ornanent al di anonds and, nore particularly, to a novel cut desi g@“"ﬁ’f a
dianond felt to be nore beautiful by a person observing the dianond. 2.
Descri pti aiThE GIWVEHRANMENITIAON [ 0002] In order to provide brilliant
di anonds for use in ornanments by cutting, dianonds for ornanental use in
t he round GIFT IDESKIN cOF DEANMAQYDSS PRADEDINGNBLENRY| OF YESU4LISRCER BibdAds
have been obtai ned. [0003] Four criteria used in eval uat ilgépdi anon
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BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a cut design of ornamental diamonds and, more
particularly, to a novel cut design of a diamond felt to be more beautiful by a person

observing the diamond.

2. Description of the Related Art

[0002] In order to provide brilliant diamonds for use in ornaments by cutting, diamonds
for ornamental use in the round brilliant cut having 58 facets and jewelry using such
diamonds have been obtained.

[0003] Four criteria used in evaluating diamonds, commonly known as 4C's, are as
follows:

1. Carat (unit of weight);

2. Color;

3. Cut (proportion, symmetry and polish); and

4. Clarity (quality and quantity of inclusions).

[0004] Regarding the weight expressed in carats, a diamond has traditionally been
evaluated in size, which is measured in weight. The color depends on the raw gemstone;
colorless and transparent stones are scarce and highly valued. The Gemological Institute
of America (GIA) assigns D, E and F grades to colorless and transparent diamonds, and
yellowish, if only slightly, ones are graded K or even lower. Cut design gives brilliancy
and scintillation to a gem. The relative clarity is caused by inherent impurities and/or
flaws of the raw gemstones.

[0005] Since the color and clarity are intrinsic to the gemstone, the only factor

permitting artifice is the cut design, which determines brilliancy and scintillation.
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3. Cut (proportion, symmetry and polish) and 4. Carity (quality and
quantity of inclusions). [0004] Regarding the weight expressed in carats, a
di anond has traditionally been evaluated in size, which is nmeasured in
wei ght. The col or depends on the raw genstone col orl ess and transparent
stones are scarce and highly valued. The Genological Institute of Anerica
(G A assigns D, E and F grades to col orless and transparent di anonds, and
yel | owi sh Thefefare| ptislidsghbtey becmnesntaned gioafied! ckt desigvethdtover enhauice ddgbgn
gives brilliancy and scintillation to a gem The relative clarity is caused
by i nher erﬁltﬁtrlbmtmﬁrl ties and/or flaws of the raw genstones. [0005] Since the
color and clari re intrinsic to the genstone, the only factor permtting
artifice il q651 ﬁ\éﬂthe@gpaﬁn Takkowpkygetoppsednakatys jhnpwa pey hﬁr&?nh%exsmmof &%% on.
Ther ef ore), studi es cont.,nued to ut deS| ns, t hat ..can enhance
these att FFBEY %mfm% RSB ineo) Rired Sor BESEEE 10 38 TE R ac
the GA s i I i e
¥Rk %{)Ba@ lioki léfn eo? 46 Z? 519%9;3% L& mﬁe B d 34 dol RBfeks ?Bd di t&% r&g@netéﬁh

i deal cut according t stem a pavilion-angle of
degr ees, %oﬁé@@ﬂdﬁ@%o%@% @t&ogﬁ@ﬁf &ﬁﬁw?é}d Althalhe a dhdngicld erdvaspendi ng
to 53/ of the girdle diameter. Although a cut should be eval uated according
to its conibctordinkitontst@ntréaitiox,to ves ety Mper ingoetanttakashieen putitonche tyhdd Yoel d
fromraw genstone in determning a cut design of ornamental di anonds.
[ 0007] Fr oawtgemstongdn detephininga ¢uhvdesignoforabwentabdismondesi gn of or nanment al
di anonds f or mcr easing brilliancy of the dianonds) the invent ors pr ofposed
a cut desil@¥Thni dromdheriudiespfiheinyeaiare aB‘B’éé‘rc\‘z‘éti‘?Séﬁil Qﬁprqar@qﬂtg pmeRs ot o
t he dlam)ndthrou h,.Cr own ets nd caom ng out fr
[ ht s ConPEaing SrpRaRPLE A PorBueh i P Proneel SRS PrERPEHE L owe
facets andli@iiedus Qﬁée%atidﬁt& ﬁé?ﬁs g&xﬁﬂ@nﬂt& tHeO&&QonB@‘%hz%BQMrJv@‘P elats2aMh out
fromthe table facet) when a round brilliant cut dianond 1s observed from
above t he comblgodt @@l theferdwitfaddtaMiphek comdnd B8d 1hé didnidnd theRlgHh&able Badehi@ndc ut
design) the pavilion angle (denoted as p hereafter) ranges from 45 degrees
to 37.5 degté&em thadrophnefacatoaml lighy$ eonfide hob etk dsmendtdreahttbe yrowm fdegs &ek | s
wthin a rangrg of satisfying the follow ng equation:
-3. 5xp+163>u6 m thegablp,faaet.mherga roumsebrllientie dipmongsisfobrerted Hompehoapthas US
Pat ent App N,. 09I 750 ed June 1 0 The center val ues
of the podhbiE diees e GiBHonfq TR IR GAOFE it £5¢ aideslsns iy i
27.92 degr e I i S 1S sult
of observeg&%tedrergige@reyﬂryT?égg%%ﬁghdei%ée%et I%Zg%%tt?e% %{H(;Fh%n%ﬁgnaﬂg
entering t(ﬂ@m%mrfeéfg@n itnf&gpele& & »di@hmm%ng@&fsaﬁsfw‘ngfené FoloRMeYeq@htich:
di anond is determ ned by the anount of light reflected fromthe di anond.
The amount of | i gBbxp-sl606den@aB33dkpeValasat ed as a physical quantity of
reflected light. [0009] A result of human perception on brilliancy,
however , |'Blerwt derigrevas filed faypatenp hy VS Patterd denticatipn §iN.094785650 éfiled dime . one.
I'n order for %armnd %ﬁ& make an ﬁbserver feel beautiful, .the di armnd must
reflect a A°9Mge TARBUHET WHUssOf thedhaviion apglsie) andiihe frawpapslsSehpse 8%P dperasl ng.
and 27.92 degrees, respectively.
[0008] The brilliancy of diamonds is a result of observer's perception on light which is
reflected in a diamond after entering the diamond from the outside. The degree of
brilliancy of a diamond is determined by the amount of light reflected from the diamond.
The amount of light is ordinarily evaluated as a physical quantity of reflected light.
[0009] A result of human perception on brilliancy, however, is not determined by a
physical quantity of reflected light alone. In order for a diamond to make an observer feel
beautiful, the diamond must reflect a large amount of perceptible light, in the

psycophysical meaning.



-2 (0010] Wen an ornamental dianond is observed, |ight com ng out
through a table facet or crown facets of the dianond is perceived. If the
anount of |ight comng out through a table facet or crown facets of a

diamond is large, the dianond is evaluated as brilliant. [0011]] On the
ot her hand, for a reason relating to working, a dianond which is cut in a
round brilliant cut manner has, on the periphery of the boundary between

t he cr own [601d] t héVipay hh iopms mentaly diamdnd dabbsuvdlatightoconsivg foat esronfh a table
pol ygonal prismcalled a girdle. Odinarily, the height (denoted as h

her eaf t er )facst or lezowp fatlets ofsthei diambudds pogeisedidyf thesabewnt ofalight adoouimg phte
rel ati onship between the girdle height and the anount of reflected |jight.
SUMVARY Ofthmugh |anigblerirest of soorog faspts obpetizmed sHares, dechtmpaf isrpvebiatsdsas o
provi de aqvgﬁggnental di anond which can be felt highly brilliant when
observed f bove a table facet or crown facets, and which has a cut

desi gn ex r[bﬁielﬁ L”Q}r{'ﬂtﬂe%}g& h’&%iﬁf%f o WashfTI8GHd B di e PRAERART whi @O e /A0 her

. S
obj ect of t resent iTnventiron s to provide a cuf desi gn of an ornanent al

di anond hayiibiiNehe asedamics bak,-ddethe Rtib I of eifel IRGhiAY VedWéen thOQ@idhn Sid | |
anot her object of the present invention is to provide an observati on net hod

sui t abl e fthe pavilicapanedyliddricdl bsrfdxei b saufdces W d Polybenadhoisen deBeat iabendle.
manner. [0015] The present invention has been achieved as a result of a
study on iOndinsady. the heighta(depeted apthi lrreafiea) ofctbe igiydlerigyeinimizedie Noagtidy bés t he
cut design filed for patent by the inventors of the present invention jn

t he above-H9emEBasseado *a't}@rrﬁla&ﬁﬁ?}}%gff"i"%?ﬁ? theygitdp hriekt apd the amgpptefastlepted

di anond i .%gcordance with the present invention has such a cut design that
t he di anontf™&xhibits its highest beauty when observed froma position right
above the dianond, i.e., in a direction toward the table facet. To eval uate
reflection rays reflected froma dianond in a study to achi eve such a

desi gn, tEUNMMOEPOFAHE YNPBRITIQRT cepti bl e refl ected rays” has been
i ntroduced as rays perceptible by a person observing a dianond, and a cut

desi gn hadobxdn eArabhjedted theypresémgnrdntion 65 eplovidEuntdreathenthbdiamodid aviteld i s
eval uated by observing in the direction toward the table facet, -3
can be felt highly brilliant when observed from above a table facet or crown facets, and
which has a cut design exhibiting a large number of reflection ray patterns.
[0018]  Another object of the present invention is to provide a cut design of an
ornamental diamond having increased visual-perceptible reflection rays.
[0014]  Still another object of the present invention is to provide an observation method
suitable for a diamond which is brilliant cut in the above-described manner.
[0015] The present invention has been achieved as a result of a study on increasing
visual-perceptible reflection rays on the basis of the cut design filed for patent by the
inventors of the present invention in the above-mentioned patent application.
[0018] That is, an ornamental diamond in accordance with the present invention has
such a cut design that the diamond exhibits its highest beauty when observed from a
position right above the diamond, i.e., in a direction toward the table facet. To evaluate
reflection rays reflected from a diamond in a study to achieve such a design, the concept of
"visual-perceptible reflected rays" has been introduced as rays perceptible by a person

observing a diamond, and a cut design has been evaluated by using the concept. Further,

when a diamond is evaluated by observing in the direction toward the table facet,



reflection rays (referred to as "effective visual-perceptible reflection
rays") have been eval uated by using reflection rays corresponding to

i ncident rays other than incident rays bl ocked by a person observing the

di anond. The present invention provides a cut design and an observation

met hod suitable for such practical observation. This evaluation is utterly
different fromthe eval uation nethod conventionally used, in which a

di anond wasfldctioatrags defaral mple "effidctioc tvisugl-phikatiblaneldctlys rhymhhtie bdéranond
wer e eval uated as opto-physical reflection rays. [0017) A round brilliant
cut desi grevaluated hyrusareeretladtiodi ragoerdyesporgvigiiorigeigérdreys ahewtlsmantipertoeps i bl e
reflection rays, according to the invention, conprises: a substantially
round or pt }i@fbhhﬁ PGFSPH 0BSCRBNE fihe GamepherTHeciPseahinylention PTasifea acuh desigier

h t al t h t b
the upper a1 BreErteacp TRt apteie 15 %%Pﬁ?\é&@?ﬂaﬁ%ai% Pl erebiodes ©
| east one u‘%{egié&”h Ft ﬁﬁ%‘%ﬂeé@a a‘%o%}{%thbé’&n%ﬁt g‘ﬁsédOY}@ hQR“dﬁ%’é}lB&i was
section of glr a

ving a eas one paV| malr n acet ereln

gi rdl e heighked B} @%ﬁﬂﬁ@r}eh&‘%m%p&ﬁéct ahd 18 ﬂ‘(ﬁﬂ\ec'he hhing QN e %‘%Eltu'a%saé)f
the girdle is 0.026 .3 tinmes a girdle’radius, a pavilion angle (p)

bet ween th@tdala}yysidapfeﬂaaidmlﬁgget and the | ower horizontal section of the
girdle ranges from 37.5 degrees to 41 degrees and a crown angle (c) between
the crown [6@17 f &cetumnbrilliaet uppdesigroof zonredmeasal damonfl, prwidgng plenty of
within a range of satisfying the follow ng equations: c>-2.8667xp+134. 233
and p<1/ 4><vxaua4 seneentibg mﬂigﬁlw TRYS/ageosling f9 She g pmAipn gOMPEIes wher ei n n:
refractlon | dex .0 Iar consta avilion.angle in
Goor ees. _AniRoE gy Ao SHE P eoR Bl i e e £ oREThiPateh Brdin S0 Bret he
or nament a'hogzaMﬂ oB6FPEANDGo Lhe bR HBNERIIARAS; Pref erabl y 0,030 to 0.15

tinmes a girdle ra a girdle dianeter. A table
di amet er of crbhie a@b@émdlp@epﬁaﬁ&omlts@cﬂomf kMW Rk Bving ad@Bier Akt ¥nf a4 Jedsd

0.60 tinmes a girdle -
one crown main facet, and
a pavilion below the lower horizontal section of the girdle having at least one pavilion main
facet,
wherein a girdle height (h) between the upper and the lower horizontal sections of the
girdle is 0.026 to 0.3 times a girdle radius, a pavilion angle (p) between the pavilion main
facet and the lower horizontal section of the girdle ranges from 37.5 degrees to 41 degrees
and a crown angle (c) between the crown main facet and the upper horizontal section of the
girdle is within a range of satisfying the following equations:
c>-2.8667xp+134,233 and
p<1/4x{(sin'1(1/n)+sin"1(1/n-sinc))x 180/n+180-2c},
wherein n: refraction index of a diamond,
n: circular constant,
p: pavilion angle in degrees, and
¢ crown angle in degrees.
[0018] A girdle height (h) of the ornamental diamond according to the invention is
preferably 0.030 to 0.15 times a girdle radius, which is a half of a girdle diameter. A table

diameter of the diamond according to the invention is desirably 0.45 to 0.60 times a girdle



di ameter. [0019] An observation nethod of an ornanmental dianond) according
to the invention, conprises the steps of providing an ornanental dianond of
a round brilliant cut which conprises a substantially round or pol ygonal
girdl e having an upper horizontal section and a | ower horizontal section
parallel to the upper horizontal section, a crown on the upper horizontal
section of the girdle having a table facet and at | east one crown main
facet, andiiame@yilion below the | ower horizontal section of the girdle
having at | east one pavilion main facet, wherein a girdle height (h)

bet ween t He019bperAmolsbetvadioh onethod of dz ambalenté didnoons!, aécotding ¢ thel imvérgiod, 026
to 0.3 times a girdle radius, a pavilion angle (p) between the pavilion
mai n f acetcompaisestdelstapeef-hori zontal section of the girdle ranges from 37.5
degrees to 41 degrees, and a cro angle (c¢) between the crown in facet
and the ude%Yldﬁ‘@@infGH?‘a?nf%%@PHﬁg\gfa f%leﬁ&irﬁ%q% CREWRICh RPHPESS s aptally
satisfying the follown guat.ions: c>-2.8667xp+134. 233 an < 1/ax{(sin" 1
(L Yo e g AR S e o e bR A RS G

di amond, gk;armerlctl-}'tﬁé uﬁgélsﬁo?rihtontal?ise&m}{! b iy 209t Re LWPp e E8Shal 3ok ‘of GhOWN
angl e in degrees and observing, above the table facet of the di anond,

| i ghts corgifge hi¥iag tahabl AB&NChdt 4V lekg ont Reovmblagn f61 anandp SAMbA&E SLS
including the crowmn nain facets, star facets and crown girdle facets) and
com ng outlofemnhoridoatdl abiteonf dabe gadld hdvingratoemstione etasilinn trhaia faceyhwhdreimen
having an angle | ess than 20 degrees with a vertical line at the center of
the tabl e gizddeheightbdbstwenn threuryiss and theilowemhorizontabsectiprs effhesirdleons 0026 i s
preferable to observe, from above the table facet, lights com i nto the
i amond t HPYHIMER@ Bidlf e & Peien mele PhhFPeR theep g“’é‘rfn%lﬁgt?%t PEAgPhg
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tabl e face com ng . acet e crown 3;5.
[0021] In fhe ePseseah itfd sHnhadih HB8 ani 3Rt SipPOY KorRoBia®kRiol of PRk Qs t he

di anond at
within a range of satisfying the following equations:
¢>-2.8667xp+134.233 and
p<1/4x{(sin'1(1/n)+sin'1(1/n-sinc))x 180/x+180-2c},
wherein n: refraction index of a diamond,
w: circular constant,
p: pavilion angle in degrees, and
¢: crown angle in degrees
and
observing, above the table facet of the diamond, lights coming into the diamond through
the table facet and crown facets including the crown main facets, star facets and crown
girdle facets, and coming out from the table facet and the crown facets with a sight line
having an angle less than 20 degrees with a vertical line at the center of the table facet.
[0020] In the observation method of the invention, it is preferable to observe, from
above the table facet, lights coming into the diamond through the table facet and the crown
facets at an angle ranging from 10 degrees to 50 degrees with the vertical line at the center

of the table facet and coming out from the table facet and the crown facets.

[0021]  In the observation method, the lights more preferably come into the diamond at



an angle ranging from 20 degrees to 45 degrees with the vertical |ine at
the center of the table facet of the dianond. [0022] In the observation

met hod of the invention) it is preferable that the dianond has a girdle
height (h) of 0.030 to 0.15 tines the girdle radius. And it is desirable
that the dianond has a table dianmeter of 0.45 to 0.60 tinmes a girdle

di aneter. [0023] The cut design of an ornanental dianond of the invention

i s appl i ecintangh ra@ging fogrh Rbidaptees tit 4oMuigedes whtiatHeweetdaP ling @6 thedcenter of the
substantially round or polygonal girdle having an upper horizontal section
sur r oundedalpy farat ofgpedigpemdphery and a | ower horizontal section) paralle
to the upper horizontal section, surrounded by a |ower periphery a crown of

a nearly p8i3Zgondn the ehseryation pyrhedioftiedpyasdionpihis rielsrrilethan ha gipmend has

hori zontal section, of .t i rdl e having a .regul ar octagonal, table facet at
The top oft Erde SRR g L et men e eiriarefte A Raer b lsotet 188 i
star facet S| xt J face i.Jion of a nearly

pol ygonal dg%/’r%gn?rdl_ }%las])‘(aot%ﬁ%qd{%g%{/\gr% @IO()@C nhgs ?gl‘v%%lr% dﬁagér{gité%nt al section of the
gi rdi e havphyg) ei aifle BRNLdidPF SFBIrRahAREE Sia B3t 3F tHeGRRnLONR! afiifed!6 o FrBGRE S-
[0024) In the round brillitant cut, a center axis is defined as a stral ght

| i ne st andirDFakt@nt ¥hec@nisahllypaxprides:tawhbpravtihile foundloy gelabnad girdl kKhvidy AUgh a
center of the table facet a first plane is one running fromthe center axis
t hr ough eaoppenhorizogtul secbioh exgsumdedblyentupbbepdriphety amich lawsebonmbnpdlaeaions one
running fromthe center axis and dividing an angle between the two

nei ghbor i mgrsliel & the|uppeshqrizontal sastiar surroandaddy. a loweheerimheéref i ni ti ons, each
facet on the cro of the round . brilliant cut..can be expressed fol |l ows:
Each of t Ho CEPHWAL fPras PabEonal upsat Byt BraRG SuRFL kol ihe upper

ki t e-shap havi j 0. bgi o) exes
of the tab éﬁ#jl‘gggg &gﬁg_oltf E%e %%@g?&%g?n%?%éﬁgir%ﬁf%gﬁln%%& ﬁ% %gatutg%et(ra{) ﬁg(r%llqetpher y
of the gi rghoMiitthufaledpytamidabighPaswh Aehih RRCALCEERXtES fabdS ah@Bl@ehaggtr The
rectangul ar pl ane surface has other two opposite vertexes each positioned
on a nei ghtimlié fagetsieradnd pl ane and coinciding with a vertex of a neighboring
crown main facet. Each of the star facets is a triangle having a base

coi nci di ng pirtihom ok deady pohvgorad ilyearhidciormedh dovwinyaudt ketove her ddvebir prigpnthal a
coi nci di ng vertex of,@mﬁ nei ghboring crown, main facets each, h %jn% a side
passi ng ea€riBoltheeipde havngiedf peyilionymain fagele pn %mfteﬁ%l%ﬁ&rd% PH® facets

is -6 a | angle havin .5id oi_ nci di ng. Wi t.h.o of sid of C{.0WN
mai n fac et[bgén% crI(r)lstS|e r{&ulgingnlﬁfﬁﬁg F&pgrcle?) f& r‘aym’o1 dte tﬁllée%g?sr &clllsgral it elllrll1 eesﬁa 0t® t he

side and & )fhicExXteRhpddirthe fadRGLHyRhANG rRARSIHIGLNE ALK 1R bR faldita ST de
crosses the upper periphery of the girdle. [0025) Each facet on the

pavi l i on cfrsBplagé & siRl run8ingdrdk thd deatth aglsttheaphkaclesyigasedenss dfahé oss
Each of the pavilion main facets is a rectangul ar plane surface or a kite
shaped surfaeteahdi segoridvplanppe ont euneing ex@s ,therentoriany andcdivsbng@nningd a
first plane with the | ower periphery of the girdle and the other being at
t he cent erbesyesa Be Wﬁ@%&hormgrﬁemlywrﬂaro bye egried anglee  idrsmphpudefnitiongne
surface has her t opposi.te vertexes each positioned a nejghbari ng
Socond. pl et ek G erRBRoTHF P bETTR SRS e SxPtra s it BERATERE o
side of a I i Vil I qand : g oMol ith
fwo ver t o agv AR PR oAl B AE She 0 of HAHShREAE S Bl B
gi rdl e facgbssiteSvedtekéd, 3RGbEinBAUE BOvedtekbdlsy tBOita1e GicBdand R Ah& Kigndf cRBe Of
the pavilion main facets and crossing the | ower periphery of the girdle at
an end of pgdet fithkeupped pariplesry ekthatginid whh alferss@ennphssingribe passi sfght beblot her
end of the side crosses the | ower periphery of the girdle. (0026] The
i nvent i on feeat- bEhersptangdlar plaae ywrfadeihad othsn tito erpiobite eentexeuitach posibioedd e of
the crown and the pavilion of the Qrdinal round prilliant cut is {ugned by
22.5 degr cREEMAOHHAECLRS PEER PSR caippiding aéfe%,tmfﬁ PEERERESHT BUT GGt

as .in.the di.nal ,round br.illiant .cut f.acet on

brilli i fi )
o i oA deind 1 BePB 46 P ARG bATE a S finciine i it el G e 1BEFC 0

Each O (M PRV BRI A6 L5012 EASK HNANL Ao Bl ANPSHE LAGR kel L ©

shaped surtace having oSl vértexes, one belng a cross polnt of a
second pl aR&iNg 4 Bat PRssiREh BEIhe BBAT shdQhf tHaagd. I tlagh aftthe tupBeOfiAE f26IsNY at
the center apex of the pavilion polygonal pyram d. The rectangul ar pl ane
surface has other two opposite vertexes each positioned on a neighboring
first plane. The pavilion main facets edth having a side coinciding with a
side of a neighboring pavilion nmain facet and two vertexes coinciding with
two vertexes of the neighboring pavilion nain facet. Each of the | ower
girdle facets is a triangle having a side coinciding with a side of one of
the pavilion main facets and crossing the | ower periphery of the girdle at

Y b1 e o o



BRI EF DESCRI PTI ON OF THE DRAW NGS [0027] FIGS. | A 1B and 1C are a top
view, a side view and a bottom view, respectively, of an ornanental dianond
with a cut design in accordance with the present invention (0028] FIG 2 is
a cross-sectional view of the ornanental dianmond in FIG 1 along the
zx-plane~ [0029] FIG 3 is a graph showing the total anobunt of physical
reflection rays fromeach of the dianonds of the present invention and a
convent i onafriagigkrianthevd difte codsgidiag with onbef Stdeidf alcraven maiyl facdt @A3Q}oskingthed i S
a graph show ng the ph}/sical reflection ray anounts fromthe facets of each
of the di asppaxipenifheref fhecmivdie af mvend phtheandt ardea ventercatt Winhila s¢cendoplanen t h
respect to the sight line angle [0031]. FIG 5 is a gfraph, show ng the total
vi sual - perR&siRg bhecother andcof thisidegrossss thet Wwrey BrRESBHOISRe BBdledi anond of the

i ﬁZGQtngi 3@%%58{%%@36231; SR G an G Eia R 2P o) &)
and the comChtT Eaor oere bR LR B R T o PR SER O FRbLE]

FIG 7 is @rftoRiVisdovd qposibeverRkad, oR EhdiES £10Bs padt dPalthr& laktiRkhd 1bRE} each
of the dianonds of the present invention and the conventional dianond with

respect t getriphesi ghthelgirdée anytle §tAOSKing btheScanseraapgk @p bhes paoabliorg poliigonal
reflection ray pattern nunbers fromthe facets of each of the dianonds of

t he pr esemyramidenilihe mechariuldreplanmsrafice basnbthdl twmerdbosite Yertexepearh positiohed
sight line angle [0035] FIG 9 is a graph show ng the anmount .of reflection
rays per pata eeishBoripgsewaf pimer hEhepayiipnduaipfacetieaph baehtide sRIBHEREN &R t he

ti j ith r. t to the sight line angle. . [0036] FIG ,10
S i St gt ThCHORT G Rav AR B P AR SKE 4 SRS 158 ARG b
degree fOrth@%f&h%ﬂ%ﬁcﬁx@&ﬁ%&f& tﬁ'b%h%?ﬁéﬁ%eﬂ : b9 AN i having g,

conventional dianon respect to the I ncident angle wth z-"axi s)
side coinciding with a side of one of the pavilion main facets and crossing the lower

periphery of the girdle at an end of the side and a vertex at which the second plane passing
the other end of the side crosses the lower periphery of the girdle.

[0026] The invention can be applied to a modified round brilliant cut in which one of the
crown and the pavilion of the ordinal round brilliant cut is turned by 22.5 degrees around
the center axis. When a crown in the modified round brilliant cut is fixed as in the ordinal
round brilliant cut, each facet on a pavilion of the modified round brilliant cut can be
expressed as follows: Each of the pavilion main facets is a rectangular plane surface or a
kite shaped surface having two opposite vertexes, one being a cross point of a second plane
with the lower periphery of the girdle and the other being at the center apex of the pavilion
polygonal pyramid. The rectangular plane surface has other two opposite vertexes each
positioned on a neighboring first plane. The pavilion main facets each having a side
coinciding with a side of a neighboring pavilion main facet and two vertexes coinciding
with two vertexes of the neighboring pavilion main facet. Each of the lower girdle facets
is a triangle having a side coinciding with a side of one of the pavilion main facets and
crossing the lower periphery of the girdle at an end of the side and a vertex at which the

first plane passing the other end of the side crosses the lower periphery of the girdle.



[0037] FIG 11 is a histogramshow ng the pattern frequency at a sight line
angl e of 10 degrees for each of the dianonds of the present invention and

t he conventional dianmond with respect to the incident angle (with z-axis)
[0038] FIG 12 is a histogramshow ng the pattern frequency at a sight l|ine
angl e of 20 degrees for each of the dianonds of the present invention and
the conventional dianond with respect to the incident angle (wWwth z-axis)

[ 0039) Fl BRIEY DESGRIFHODDORMEFNDRAWINGSe pattern frequency at a sight line
angl e of 27.92 degrees for each of the dianonds of the present invention
and the cdfg2st i dHEsS. thafoard 14 ate a ©ppéot, atstletvioy amrba Hettom arryt, eespedtivaly,
z-axis) [0040] FIG 14 is a graph show ng the_ visual -perceptible reflection
ray anpuntofap ogpependsl digrgend Witha cuhdgsign ip acopdanke With tgégrf@e%t ifveHionespect

to the girdle.height (h); [0041] FIGCS. A, 15B and. 15 r i agr amns
cach <how B pr 16 2 8k keckaposmbnakch of BeiwttraNel SpSon 4% 1C: baboRdhont
fromthe q&Q) (Ptal dianobnd in the z-axis direction, FIGS. 15A, 15B and 15C

showi ng thé ‘optical paths in the dianond of the present invention with

respect tqogld]f ermal 3 Yok UeShQhowiAg thE QM AREhE of fHyGcallreBe &AMt AR GRS E
of the conventional dianond (0042) FIG 16 is a graph show ng the nunber of

gi rdl e i naifdratliahivyids vf tha prespeiivehtion il @icsiiestidial ghimdnld)with esspedi€o the

di anonds of the present invention is observed at each of sight |ine angles
0, 10 and s¢htdmgreek; [ 0043) FIG 17 is an enlarged side view of the girdle
(outer surfaﬁﬁs) of the dianond of the present invention g§844] FIG 18 is
a graph sHOMMg tHE- divaararhshoyingdhe physiebrglisetion iy amoungiiromyhe faceifof he

di anonds of th resent, inyention with res t to the ilio ngl e

Chon the. kLR oMo Vb i Sl E ARE Bt s Ry h B R p b et |
a graph s 1 { . visual -perceptible reflection ray anmount fromthe
dignngds g¥%%%gg%¢@%gﬁ%ﬂ%nventionp(pavPIion angle (p): 38)y38.5, 39 and

39. 5 degr €@s311W tHIG. 8SiBaCErabR shb®ing! BWRoRNYsRalkgekéeptiBR4RHeEtldE raghrhsunds
graph showing the total nunber of reflection ray patterns fromthe di anonds

of the prelenteatinveriid diamppd vt khopreaangl imvéyijon ) thdS&obyer3®nahdiaB®nd with
degrees) wth 9
respect to the sight line angle;
[0032] FIG. 6 is a graph showing the physical reflection ray amounts from the facets of
each of the diamonds of the present invention and the conventional diamond with respect
to the sight line angle;
[00838]  FIG. 7 is a graph showing the total reflection ray pattern number from each of
the diamonds of the present invention and the conventional diamond with respect to the
sight line angle;
[0084] FIG. 8 is a graph showing the reflection ray pattern numbers from the facets of
each of the diamonds of the present invention and the conventional diamond with respect
to the sight line angle;
[0085]  FIG. 9 is a graph showing the amount of reflection rays per pattern from each of
the diamonds of the present invention and the conventional diamond with respect to the
sight line angle;
[0036] FIG. 10 is a histogram showing the pattern frequency at a sight line angle of 0

degree for each of the diamonds of the present invention and the conventional diamond

with respect to the incident angle (with z-axis);



respect to the crown angle (c); [0047] FIG 21 is a graph show ng the
effective visual -perceptible reflection ray anount fromthe di anonds of the
present invention (pavilion angle (p): 37.5, 38, 38.5, 39, 39.5, 40 and 41
degrees) with respect to the crown angle (c); [0048] FIG 22 is a graph
showi ng a region of the pavilion angle (p) and the crown angle (c)

enhanci ng the anount of effective visual-perceptible reflection rays [0049]
FIG 23 i Joes7yr aiGs hoisl aigistobfaint Slicin@ tReUittte®h frébSdidy apL6izaplihdbegle of 10
reflection rays fromthe dianonds of the present invention with respect to
the crown deagke f(rapcinhbthetdiembadyl & the arebetr inf@eion dnd the 45nvedtibnantaBorkb.
[0050] FIG 24 is a aph showi ng the total nunber of reflection ray
patterns fyihrashect i g??ﬂﬁ@éelﬁfang}?gwﬁhés@ﬂ' invention with respect to the

Fla 25 Bl o MICCHE S teiot eFter dor RALSARASBRSAEL Bt P BIELC ot FBRE PR 1 by
nole (0 %%e%gtf%'ee%{‘%%?ﬁwﬁaﬁlhﬁ%sﬂ‘ﬁﬁe{ﬂ%ese“v%"éfk%oa%t B GrREbphas HrE
26A) 26B gpeh ARGeltEtH ﬁlag)eﬁ/cla%@e (Rithizd&iYi ew and a bottom view,

respectively, of an ornanental “di anond having a nodified round brilliant

cut in acdoosANCEIG 1B i hehiftb@aanthowive tHe it Fedherch Gt a2dightSlide @hglpbf
showi ng the anmount of effective visual-perceptible reflection rays fromthe
nmodi fi ed r2nA2ddégreds| foaracicof ti dmondds eH e presentangdrdioppynd Bk, &nvajondD, 40
and 41 degrees) with respect to the crown angle ; [0054] FIG 28 is a graph
showi ng t Hiamesd ithreseeeco she ingident gnele (Wigh H2%8lal - per cepti bl e refl ection

i et or o oA GGy TES s g oty sy der lPﬁéaﬁDwgﬁ oG G
[0055] Fi %fs%%{hﬁe% BEFP 03RRI L0e L anS P REL K, Ghe pavi |1 on

angle (p) an e crown ‘angle maxi m zi frount e effective

vi sual - perpepi]i blEmagsefibgcismnstans {3rnd Nig 'Jabl@@hdv@iﬁg@ Bed1ldatigndiosait
di anonds having tabl e diameters (Del) of O. % and 0.55 [0 58 FIG 30 is a

hi st ogr am whiohvireflectios rags tRiventd k@feISAE froad the sfrgalnﬁtentdlnﬁaﬁmgdl én othe Gg-axio~

direction, FIGS. 154, 15B and 15C showing the optical paths in the diamond of the present
invention with respect to different values of the crown angle, FIG. 15D showing the case of
the conventional diamond;

[0042]  FIG. 16 is a graph showing the number of girdle incident rays with respect to the
girdle height (h) when the diamonds of the present invention is observed at each of sight
line angles 0, 10 and 20 degrees:;

[0043] FIG. 17 is an enlarged side view of the girdle (outer surfaces) of the diamond of
the present invention;

[0044] FIG. 18 is a graph showing the amount of visual-perceptible reflection rays from
the diamonds of the present invention with respect to the pavilion angle (p) when the
girdle height (h) is changed from 0.026 to 0.15;

[0045] FIG. 19 is a graph showing the total visual-perceptible reflection ray amount
from the diamonds of the present invention (pavilion angle (p): 38, 38.5, 39 and 39.5
degrees) with respect to the crown angle (c);

[0046] FIG. 20 is a graph showing the total number of reflection ray patterns from the

diamonds of the present invention (pavilion angle (p): 38, 38.5, 39 and 39.5 degrees) with



degree with respect to the incident angle (fromthe z-axis) of the nodified
brilliant cut dianond (table dianmeter (Del): 0.55 star facet end distance
(fx): 0.75 lower girdle facet vertex distance (Gd): 0.2; girdle height (h):
0.05 pavilion angle (p): 40; crown angle (c): 23); [0057] FIG 31 is a
graph showing the total nunber of reflection ray patterns fromthe nodified
round brilliant cut dianonds of the present invention having table

di anet er s feRakd todhe Grornddi@ldchd> W th respect to the crown angle (c); [0058]
FIG 32 is a graph showing the total anmount of visual -perceptible

reflecti orl0o4f}s fRIGNRT hven gadh Eheeing chendfeltivel visvairpercerititdé sefipoitkn @fy atdvant
present invention having table dianeters (Del) of 0.5 and 0.55 wth respect
to the crdiwnm dhetliemonys of theHegsert BveBPni Gavlignr amdle §Ho%T. hpst AB5I% 88HI ¥

vi sual -perceptible reflection ray anount fromthe nodified round brilliant
cut di amors Yrdegrresisrish gspestio thaaremn aagle B tabl e di ameters (Del) of 0.5

and 0. &5 bR CSHRE L2 by 15 SR Re 3085 ok OB S o
the cut dg@%&@ﬁginégﬁl %gﬁg%eﬁ&{’i% ilg)l\?mﬁ'r?lge&g eL¥Rduid ppsabove the table

facet [00 iagram s exanpl e of ‘reflection ray

patterns sfpem]whend, beidh %HQhwﬁlE tﬁ%tﬂﬁ?ﬁoﬁh@&fv@é&hl-?ﬁ@@gﬂﬁl@faﬂ%&%nﬁfa?§ent
invention is observed from above the table facet and [0062] FIG 36 is a

di agr am shfpsvh nhe dianexdspf theqfreseat irmehiianwithyeqetit rths csmanavgie t) ayhdhahond
wi th a conventional cut design is observed from above the table facet.
DETAI LED DebBerifnetene iF QE5PREBERRIEE EVBODI MENTS Structure of round
brilliant cut .diamond [0063] (An external appearance of a cut design of a
di amond 1 @9% di 11§ £4 is heripbabenine the &l yinbes of rilfatiomray Ratterys ferg the s
section is,sho in.FlG 2 FIG.IAis atop view FIG 1B a side view, and
MG 1C a BREPRI o1 B, Peailifveirien g reractiirhg Srauengl® @) Ry ghe rele

oct agon, adiQinEééWD%i?isid?laﬁ‘o.%%%%@r pol ygon above which is a crown having

substantially a polygonal truncated pyramid with the table facet
constitutifogss tofid. as@a @faph blowing the effective visual-perceptible reflection ray amount

from the diamonds of the present invention with respect to the crown angle {c) when the
table diameter (Del) is 0.45, 0.5 or 0.55;

[0052] FIGS. 26A, 26B and 26C are a top view, a side view and a bottom view,
respectively, of an ornamental diamond having a modified round brilliant cut in accordance
with the present invention;

[00538] FIG. 27 is a graph showing the amount of effective visual-perceptible reflection
rays from the modified round brilliant cut diamonds (pavilion angle (p): 37.5, 38, 39, 40
and 41 degrees) with respect to the crown angle (c);

[00564] FIG. 28 is a graph showing the maximum value of the -effective
visual-perceptible reflection ray amount from the modified round brilliant cut diamonds
having table diameters (Del) of 0.5 and 0.55 with respect to the pavilion angle (p);

[0055]  FIG. 29 is a graph showing the relationship between the pavilion angle (p) and
the crown angle (¢) maximizing the amount of the effective visual-perceptible reflection
rays from the modified round brilliant cut diamonds having table diameters (Del) of 0.5
and 0.55;

[0056] FIG. 30 is a histogram showing the pattern frequency at a sight line angle of 0

.10.



the pyramd. Below the girdle 12 is a pavilion form ng substantially a

pol ygonal pyram d downwardly fromthe girdle. At the center apex of the
pavilion is a portion known as a culet 13. On the circunference of the
crown, there are usually eight main facets or bezel facets 14; eight star
facets 15 are forned between the circunference of the table and the main
facets and sixteen upper girdle facets 16 are fornmed between the girdle 12
and the najeprekagieh Sedpict fAthichAcidentCatiple (feog ehoOb-akizE opehel hbdified bgilledrtyeuei ght
main facets 17 are forned, and sixteen |ower girdle facets 18 are forned
bet ween t hidamgéndi(teblantampter MBélH OF 5% etas . fackhend disans (F) @8 lower gicdle Samt t he
girdle 12 are perpendjcular to the table facet. [0064] §A straight ling
passi ng t resey Hh%a%‘@n@b{ &% airide peighie(WRRY pandiop foslecin 0 g5exn gnelere):
pavilion ng?Io)ygonal pyramd wll be referred to as a center axis (also
referred t% 4s z-axis in the description below) each of planes containing

h i f ,
the cent er[om ﬁe%.%i‘% gﬁa showile tk??otgﬁgﬂlége%tog?éigegﬁéh g% O&aE%nR b thgcet

as a first and a p cont ar’ni ng Isecting the
angl e for npehife! VREM BIIBEEREt 4iWRoRds bhthel prosdnt RhAISRN AVERCABE Bhffiers

[ 0066] For a reason relating to explanation, coordinate axes (right hand
systen) ar®ePopvisdad 0.55 ¢tk rébpadtaache @swshogl(@n FIGS. 1 and 2. The z-axis
is perpendicular to the table facet and passes through the table facet
center wi tla038ls PHlGs 3Biis eetapbshewng dhpotaianpunpof henalrpeertitde reflettionrays om
the table facet, and the origin O is set at a center of the girdle. In FIG
2) the y-d%9m the mestified soindshridiant eutedipagnds phéhanaregent Bvert bevyipg fakde

the ox-pl oo AR il s vl Soliie WoadERRae 4l Snoe art | ndi cat e

by 21 in 1. I j : 1 irst
pl anes by "_[9%9&]) de%-ﬂraggg?sgzgg%f) Htsﬁ(ga?-g %(e?%fﬁlc%??gd?%g% @gl%ggg%ﬁeg{r@l {L%cﬁtrﬁt}gltngd by
22 in Fl Ggdm thOQRAif&E L& PRt EhtGliakdnd £ 3L Phe RN ITRVEnAACREvidd thifle @
rectangul ar plane surface or a kite shaped surface having two opposite
vertexes, diageteos MGG ad M5Hwith@éspebtao Vier érewaangte (©)he regul ar oct agonal
table facet 11 (e.g., vertex A shown in FIG 13? and the other being a
cross poi niP0edlat KWt 34 is helifgramtshowingearpaxample off 1efleqsiontray wettexns saer when |
the zx-plane)  intersects the upper periphery of the gird/e. The rectangul ar
pl ane surfRediamandovii the Gy dspigbof the Ryetepbyventionn OBgesrmJ Siiadbeye BRgabis

nei ghbori nigc&econd pl ane 22 and has one vertex C or D cormmbn with each of

t he nei ghboring crown main facets 14. Each star facet 15 is a -12

triangl e Appéa)def Fmedshy atignanddoMhg A elalid 6OMNALIACKLRFARBIstBDE GHbACET
11 and by one vertex coinciding wwth the common vertex C of the two

nei ghbor i ne dimsndreith thaartified 4ut &spaciitNepiesfig\invegtior id ebsesred dtoRc alshivag
with the opposite end points A, A of the side. Each upper girdle facet 16
is a surf athe taldé favetl abgd one side (e.g.) CB)) anong the sides of one crown

main facet_14, intersecting the upper peripheré of the girdle 12 at_its one
end, and biP0821noi G B64s 2 dineeam ehewing ap s 1ppls AbrefloctionpX PAIARISSARN Bht? end

C of the sji.de intersects the r .peripher f the girdl 2. [0068]

et er 11 ng SBmepEn TS i Sedriaal ARG Bla it FomsBFeiye e Bfetl ar ol ane
surface or a kite-shaped surface having two opposite vertexes, one
coinciding with a point F at which one of the first planes 21 (e.g., the
zx-pl ane) DRTATISED DESCRIPITOROREHEEREBERKED RYRODIVENTR, and the ot her
coinciding with a center apex G of the pavilion polygonal pyramd. The

r ect angul agtrpdtarecofsunidibsllirascudidisnoddo opposite vertexes H, | each

posi tioned on the neighboring second plane 22 and has one side GH or G and
one vert exl0PBr | Ar extenralippénrarastef afcut Hesigresfghdiamond L pasording o bhe presentet
17. Each lower girdle fac 18 is, a surface defin by onpe, side (e.g.,, FH
anong t he ¥VERHOTOE %ﬂ@nﬁaﬁlﬁi brendeifhseetipnis anilﬁffgﬁséctfﬁb 1frie 2 tgpriew:

peri phery t irdl.e 12 e F of theg si.de and .by .a in t

it ch tho 16 g fidsiaS NG £ B Vv el B 0P BB il efbect s
t he | ower i f it iydle 1 e d i otd i 5 JRAE W fpout
nentioningﬂgﬁggpg%MQSEQ %@éﬁ[g%ggf %ggﬁq%r%ﬂggﬁ%?%ﬁ%égg%g?ﬁz?é |nt£%%%§ed
bet ween angadia¢aNy aRRiygoR] thliRa %8 G9REn iR valhe 2dble Bdt6t ®ASIKUBIAY ial tb TacBBIfN
facet 17 is also interposed between an adjacent pair of the second pl anes
22. A common side CE of each adjacent pair of the upper girdle facets 16
and a comon side HJ of the correspondinid -adjacent pair of the lower girdle
facets 18 are on one of the second planes 22. Between the correspondi ng

adj acent pair of the first planes 21 are interposed one star facet 15, two
upper girdle facets 16 having the comon side CE, and two |lower girdle
facets 18 having the common side HJ. These two upper girdle facets 16 and

o a o r . 1 o ) o a e v



correspondi ng pavilion main facet 17 are al nost opposite to each other with
the girdle 12 interposed therebetween. [0071] In the foll ow ng description,
the size of each portion of the dianond is expressed in units in terns of
the ratio to the dianeter or radius of the girdle. The girdle height (h) is
the dinension of the girdle in the z-axis direction and is expressed as the
ratio to the girdle radius. [0072] In FIG 2, which shows a sectional view
the same cpephidM@nNt BABH!tHe Rirfle a8 $d QPMiaﬁﬁ%ﬁ;gls\asétxnﬁmy # ?éT?an%i Fyranse
nunerals as in FIG 1. Here, the angle forned by the nmain Tacets or bezel
facets 14 dviwnishaedlgrfeomn thé pindla. hov thz eshial apecsf the pavNopin@prtivh kdvengds £l e)
i.e. the crowmn angle, is denoted by c) while the angle forned by the nmain
facets 17 adettl3e Pavhé cigenmfetdmee bfthk orawno theat ararviplin eighttymplimfaedts of beded
girdle, i.e. the pavilion anqle, is denoted by p. Hereafter in this

speci f i catfpeats 1frrishiastar fagetstls age f%@zélbew@eﬁgs cirqyanfenenee phibettablamgd the
upper girdle facets i,n.the crown. npy, b |l ectiv referred . tq_as,the

¥ b 1 acenEn GHES v P PHEEE R TR 4C FEVGImY PMeSh Blercdls J2BRg the

pavi | i on, -t il I irdl e height (h))
the table Ig?lgnéeaggrpq%m???h% %(e}g& I fgfe[élg%é?%& vtﬁ lc?ﬁéu%utagﬁ'}bs %*%e’%‘gl{é‘nfé,p&%%z N %e

di stance (fsfhhed, AniNExt¥eH I6¥%r Yird&Afalets Q88Ire Fbrinthld & bRGR thebitd1€ aR@\thé i
portion are indicated. As shown in FIG 1A) the table dianeter (Del) is

twi ce the fegt.ame dutaBulrfateszor #ade df the iRlly £2 hepespedlliculze t6 egilable fagt.agon

of the table 11. The distance (fx) to the star facet end is used to express
t he di st anioes4df tAetrgighhtise pdssingtthrosel iicemtendf thirtakdd facetfeadghs certtheatpaoé|
facets and the upper girdle facets provided in the cro fromthe yz-pl ane
cont ai ni ngthe Ravilipn pehieonad pyramig wilkbe refexzgddy as Fpentey @%Saan&S@ refeged tojagz-axis
projection_of the distance.frgmithe z-axis.to.the star. facet end ontQ. the
Dbl ane. e PErkHan SRRy <pil Yrnya pEahite s e b e =B Fin EHeaty! e
provi ded i il I t hsd; X - 0 .1 he
D o o to TRRE sPagbn bOfletoht B1ehss a S ARLAANR Mind RELANHR ORI "2
equal s a valdusisebhatReshdly formbd betwkénadjhiat sWSdfaRCrst pRes, esceaAlREnaX] S
(z-axis) by cos 22.5. [0074] To specify the size of the dianond, the crown
hei ght) t hi®oeslvi | Fana degsbh relating heetpdiradtiodepiordindtheaxed hraghtt Hemdt sybleen) are
dianeter or size (the ratio to the girdle dianeter) may be - 14  used.
These factpnogidad én the dipmonddswwhewn ith E1G3bl andi2.arkhedraxis ipepeypenidiqudar tarthe e

(p) and the crown angle (c) are given., Therefore the .11 not be referred
to in thi staéffefefeftiae FAgIFs tagoyal t*&#ﬁh@dﬁ%gerﬁﬂ Bisk i*tea??{“%ﬂm?&% 6UTSPORERE t hi s
speci ficat] ical tudi.ed J f-ol | ow Q r

[0076] (1)£°$Eéeu§‘9%rﬁd§ﬁﬁfc\%%g E§ﬁ\§§%§%’% ‘#getb%‘dstgﬁg’r@??icglﬁlsgtaartgg‘:ﬁg{e{ RE G,
every 45 dgOFRESD; tHaNFa:8Y Rmbt SoviBIn@et SRR Mackvfd BRnSIERIgIA 6al Wi th
respect to a plane (e.g. the zx-plane). The starting points of inward and
out ward oploeell pElidrstplafeCeshapt-gldné Andiplarg obtnindd Riadotatirfg thBizs-phegh®nt ,
i.e. a 22.5 degree region. For instance, to |ook for the destination

(emi ssi on $istens zhodt Oipt #-exik. JElteHfingf planks gitetindioatieddyi2i ia et tlai Ahpetand at a
certain an%ge) incident lights fromlatticed points in this area_of 22.5
degr ees wePlanes aeaqlanespbtaifed By Spningathefiehelonsi b 2He degrces gbatt thegiagd f r om
the symretry. [0077 2) ILn.tracing optical paths, each light ray was

repr esent e@g%ff[“%m{/%llé‘f’%srQrﬁé\lﬂlﬁ’jeog%ya% ’in%gIGpgi nt coordinates (Xi, Yi) Zi) and
directionaloolfl t Keehle LFIGMA Bhln A0GARSARY fatcagﬁfisqfrestaﬁ b APRAY sudtiee ¥
vect or having known point coordinates (a, b) c) on the p?ane and 1ts nornma
uni t vect of kitktshipedWhrfabe hdveniwanBpostte e ABRIRorelebinkidirighiSh WAY of tBElveritéked 45
degree region, a total of eight faces conprising the table facet, the crown
mai n f acet ofdhe bamddr detagehsl thble fasppidr(e.gi, velttex A stostnsin FlGel At and thaodier béihg
pavilion main facet and two |ower girdle facets, and seven nore sets of

t hese facetsrasheeint B pbdaviish @8 fistplame 2t containing the gertey A ®)s.beizsmlagsat hs)
angl es of em ssion, points qf enjssion, reflection and refraction (angles
of i nt er seBH$8FFIHERAMIRRT Pgtery ehthe gindle) Thestertangylar plape sinfpredrasPtReE EFor

cal cul ati OQp'posite vertexes each positioned on the neighboring second plane 22 and has one vertex C

or D common with each of the neighboring crown main facets 14. Each star facet 15is a

.12.



[0079] Thus, points of reflection, refraction and em ssion were cal cul ated
as points of intersection between these |ines and planes (solutions to

si mul t aneous equations). Equation for lines: (x-Xi)/1=(y-Yi)/m=(z-Zi)/n
Equation for planes: u(x-a)+v(y-b)+w(z-c)=0 The points of intersection were
cal cul ated as solutions of these sinultaneous equations, and the points of
intersection with each plane were sequently and consistently cal cul ated so
as to obt arianglerAAOtdefinédiby ome sidé AR’ yf tig repelarc odtagdniabtuble f20&8100] afd beedd onal
changes (vectors after directional change) of optical paths upon 15

i nci dence vartgx ceifiriding with ther eompadrevartexeld] ofnibe Kwp meighbéningeriown maiddxcesmnts
synthetic vectors which were constituted of the vectors of incident |ight
and of pl dAsRecYelLbayigg. verigres roRGdiae ath Hmepnosits gRd 5ints wayh fob the side.

reflectio hough .t he,.f grm.of synt hetic, vectors was- different. .Light rays
L ter di rdiach GRER iR e a0ien pEi e dEhba iR NGl mtik hssiesibed O

i ntersecti i olol! Y- i ght
raye ver o CarESedh Bkt 09 oRalBlitng o dplr SRRINED (RRTRHAN AR, B
the directyyonlini/E @t @hichQhe bdcaiY plady 82 cANSinMPAhE ofHe¢ Bnd®0 RBKH SddEScraémmd | er
than a critical angle, em ssion took place as refraction) while reflection
occurred whemnepdértpevipheyrofdiecgirdléd2. each case of reflection, the point of
intersection between the Ihght ray and the plane after the directional
change wad0#68jur efouingdnElif. Khdattheaviligremeial facst 37 iion rastangplaripdaneedrfap0082]

(4) These optjcal_ path cal cul ations were applied as appropriate both to the
line of ga¥e* Kitp'abened Forigrs huuns b¥e coposie JrtexasooReeridding Vit & meytith) ahing

he Iight. | ' f . observation)., Th
Lhe traci N 6h Cbnel BRCRERFaBRTRL (SEniera e trRgrelh o 19 R R PR e oo
and that qf, 4 ?z,oal%'tgé‘hthgf‘& i Jiciiﬂg‘gtitfhea deln@}tap SO ﬁlesﬂa@ﬁioh%(o g’)%@nﬁ’}}y}édxiﬂg

poi nt were cal cul ate ased on t sane principle. [0083] I nci dent

white |i ghtheN@stan@@iar pladd siifhde Hald @tisd @wb bppBsabl igke8 ™, TieRbiEpds@tidi@8bh@Rs i N
t he di anond and red conponent energes fromfacets when it canme to the

facets at meighbogine s¢cesd plahal2 ahdhay irteisiel GBogGEandvmid vertek feorrlenmmyadvitin t he
di anond. For the destinations of the blue conponents the optical paths were

figured byeechef shroneighhosioginsadiopenripdacet dffr ol lowear girdlgifaces|L8pe acaptre| e

el oot on Gaugyl 0004k |0, Lhe, SLuy essid bed bl LA TP e
the lower periphery of the girdle 12 at one end F of the side and by a point J at which the
second plane 22 containing the other end H of the side intersects the lower periphery of the
girdle 12. Here the description is made without mentioning a culet apex 13.
[0069] Each crown main facet 14 is interposed between an adjacent pair of the second
planes 22, and each pavilion main facet 17 is also interposed between an adjacent pair of
the second planes 22. A common side CE of each adjacent pair of the upper girdle facets
16 and a common side HJ of the corresponding adjacent pair of the lower girdle facets 18
are on one of the second planes 22. Between the corresponding adjacent pair of the first
planes 21 are interposed one star facet 15, two upper girdle facets 16 having the common
side CE, and two lower girdle facets 18 having the common side HJ. These two upper
girdle facets 16 and these two lower girdle facets 18 are positioned almost opposite to each
other with the girdle 12 interposed therebetween,
[0070] Each of the first planes 21 bisects the corresponding crown main facet 14 and the

corresponding pavilion main facet 17. Accordingly, each crown main facet 14 and the

.13.



[ 0085] As a | aw concerning the anmount of visual-perceptible rays, the
Fechner's |l aw and the Stevens' law are known (S. S. Stevens, "To Honor
Fechner and Repeal Hs Law' Science, Vol. 133, 80-86). In the Fechner's

| aw, the anmount of visual-perceptible rays is a |ogarithmof an anount of
physical rays. If the Stevens' lawis applied to neasurenent of |ight from
a light source assuned to be a point |ight source) the anpbunt of 16

vi sual - per GeRbldNdh e PvBionSmiilFa&d U 8e ERRIt &pokifetod L Bthe? fwittdhei G/ille 1RYS.
Many i nstances of conclusions fromthese | aws are considered generally the
same and eihtedposed ekereldtiviialigh t hey are quantitatively different. In the
study described below, a nmethod was used in which the brilliancy of a

di arond wal§0elal dattbdfcblpwumt@smm@mﬁesenwﬁmchcpformrs‘nfethe pempagtis tipeesseds on
the basis of the Stevens' |aw and by using the qgbtained apount_o

thfeI anmount ingmityiig IH%FF"S;P@F%&?PPBP éher@ﬁmg@f Pbﬁdﬁl?lé the gifdle. c;BteaﬁlWéﬂ{lwa ')s/&%
086 d
R e e B W R S Dy

of val ues @ﬁ Lenths of the armunt of physi cal reflectl on rays with respect
to pattern c}1aV| ng areas |larger than 30 nmeshes anong patterns of reflection

rays from pog]anomdi1Gandykibe sifdws dectidifa] HFRURE SaRb cdilstivdnt BRFS 8RS dRleBed
reflection rays was obtained with respect to all the patterns. [008 The

anount of pEy&tiedy thefkhnae réforencanimspds abtiFI@dL.i HetCtheaanginidemed Bitthe
meshes are defined by dividing the radius of the dianond into 100 equal
segment s amdintfaeets enybedeliiadetsyl dvfshopoah mith wcn'honfel; mtmn {XY plao#) oftlstgirdde.nce
the radi us of dianonds_is several mllineters, area . i s several

hundr ed sqtfathe mowngHAgtes issderpird by iirhile dhe Pstﬁforwaé bafébe naie &getsnl Aottbe n

t t t h
ber copt | bl ERRYP R INR e b B Stveh Bt oY RO REAEL S g AR Sl dF v e
in a direcfdanat gar dHEJ%EftézaM @}u; @g@csﬁcaha;n easblnmlﬁ Fadefd 8t b@gaﬁkacgegr%t 54y at

each of turning angles of 45 degrees and also exhibits bilateral symmetry

at a turnifgetadgd €hdlippd2 gdldEQeaEH the clod@mAbe @NERiveillefeeleaie hs tRATEMENT
of the anpbunt of rays with respect to each of segnents cut by the planes in

t he 22. 5- sfaeqis,caomb thel main fanets amilatibailogert diedle davetsr inathiespavilicax ias therpyvilion
suffice. [0089] That is, the anpunt of visual-perceptible reflection rays
was cal cul faeed8 by t he foI | ow ng equation: The anount of visual-perceptible

pat t o1 ns o OB ot o ot AR S b Tae Fiarbgeer Bl S ablapte BT 1
sum of pat LGt 1S} BO0F: AEARERLce GO S6RlrcXihabe RRESALL Al SeLBHSH! | o

rays with physica ection ra
portion are indicated. As shown in FIG. 1A, the table diameter (Del) is twice the distance

from the z-axis to the vertexes of the regular octagon of the table 11. The distance (fx) to
the star facet end is used to express the distance of the points of intersection of the star
facets, the bezel facets and the upper girdle facets provided in the crown from the yz-plane
containing the diamond center axis (z-axis). The distance (fx) is a projection of the
distance from the z-axis to the star facet end onto the zx-plane. The distance (Gd) to the
vertex of each lower girdle facet provided in the pavilion represents the distance on the
zx-plane from the z-axis to the culet-side vertex 181 of each pavilion lower girdle facet and
equals a value obtained by multiplying the distance from the center axis (z-axis) by cos
22.5°.

[0074]  To specify the size of the diamond, the crown height, the pavilion depth and the

total depth other than the table diameter or size (the ratio to the girdle diameter) may be

.14.



[0090] O the round brilliant cut dianond of the present invention and a
conventional round brilliant cut dianond, the anmpbunts of physi cal
reflection rays) the anounts of visual-perceptible reflection rays, and the
nunbers of reflection ray patterns were exam ned by observing in a
direction toward the table facet along the z-axis as shown in FIG 2. This
observation was perfornmed by inclining the angle of the sight line with
zero degr agel 0 Pesd 2869288 8etediRiell iWhRn Qhe Sib3NdiaNRSer] thelJaR8fdni dhgld®) &xd

pl ane as shown in FIG 2. The amount of reflection rays was further

exam ned ktje cotvat dampde cheregjigit Thereforaitheevilt yotHeawferedanin thiespecHichison.
However, the results of this examnation were omtted in this

speci f i cat3tady pricedureséf apticadivathes of the di anond sanpl es are as descri bed
bel ow. In the . dianond of the present invention, the payilion angle (p) is
38.5 degr d8878lhe Fqrdhis saerification)optioal rathefuere svdiadya theinllawinearesedrret Del ) |
0.55 the s fac ng. di stance (fx .75 the |lower gjrdle facet vertex
di stance (B 00! TERaeBa G GebPdttd e BeipetsReth M E e RE R Bhal

di anond, t vilJ i I 3 Jihe 34. 5
degr ees th%%f%g’l %Add%rn}g? %?@g(r%g%%@gégg%gts eﬂ)settergttr%1 ?vgt?grte Egee%% |§]tqg§((:eé£(t??<),

0. 7> the | gWaEng I'thestha@@ poiSslo ¥nvwhird tad Gt et optithl A thsdiiche lebfsidbrediia

hei ght (h), 0.02. FIG 3 is a graph showing the total anobunts of physical
refl ecti onregiyisoffradffroft theés degamamindi.ofa 208 depes engion.nvidmtinstanesdo tibk for the
conventional dianmond when the sight |ine angle was changed. FIG 4 is a
graph shovdestinatien fampissiens peintlpend peiidal path efca ilight eepivefinoameeaintpointt &t of

t he di anond of the present. invention apd . the conventignal . di anond when the
si ght | i neeHiagh Bnglesngl ?mg}@r.ts é?lela@%@poan&jﬂamsgﬁwfﬁ&ﬁ#@r%ear%erﬁfraf
anount s of.wi sual - percepti bl efl ection s fromthe. di anond of the

pr esent inT/}éen F%ﬁogtﬁc PE@SS lﬁ\o}éﬁ ?%Hszg Fge%}o ’ eesﬁmtnheérySi ght line angle
was change@o7f]l G (2P1ih fraing PBBal HAPHY, BOeH 1t 3P WAL Setbsehlt &Y a REEGERTRL ©
reflection rays fromthe tacets of the dianond of the present invention and
t he convendth@nad poih teosordth beXi tY1eZi3 bgddirddtidRalam@d wctva$l, 61 a))ead cadll facetofi S a
graph showi ng the suns of the nunbers of reflection ray patterns of the

di anond of thehdapped dnt a iventenhaong &novi peint ovprdinatesr{al b,on@nwherplareearsi ght

| i ne angl e was_changed. FIG 8 is a graph show ng _ the nunbers of reflection
ray patterPEms upiereeton fbiidwhio thselpeesArtiam il hhig Weythed, Homdedessnal
one when the, sight line | e was. ch . Fl 9 is a graph show t he
arount o of IS B S B ro s R ST ST A B et Do hest

i nvention \ i i i § d.
[0001]  As SHecuiper EFEREER, BAPaP Biet W barlin bl e} B RSl R BROR ARRCT.
reflecti onadPsesed HRMR §dI€IARBETREOWREN H1RHsWhyH ddgtadBht & imedi amond when t he
di anond i s observed along the z-axis direction froma position right above
the tabl e [oazglt ((BhOntitdi@attisginigldsiofiemasphepdits pleraissips, refléction layd krefragpeon t han
that fromthe dianond of the present invention. Wyen the sight |ine angle
defi ned i nlamgles of intenspatiomabettveen lighs ey rdegleses)| Wetfe datpsiiied BY Ysaipsi cal
reflection rays.fromthe dianond of the present invention and the

convent i on%?ilc%??éo%ecom approxi mately equal to each other as shown in FIG
3. The gra f R 0 . t.. ' I j rays. from
cach of t nEOTScer L So R PreBh gt sl B KalsaRh L oRRRE, LT
and the cr oWl AGRMStvdeleng ks a;@d:ﬁfaﬁes_ A16ti4HRAS EindlfHkbud @fglisns) L he star
facets). The amount of physical reflection rays fromthe bezel facets of
the conventional Bgwdatindord BngeaktivHE@E)MmA(AZYR. The anount of physi cal
reflection rays fromthe bezel facets of the dianond of the present
invention is al soEqetye farptpnéshufzantvgbHar(z-ceBe anmount of reflection rays
fromthe table facet of the dianond of the present invention is |arger than
that from Thereiakd of infereqction weﬁ@c@@lﬂﬁ@dtﬁwgmoaﬁef thegp sippultamesns g1ughigns
show the resy|.ts of c ari son hetween the amounts of reflection rays in
Corms of vERLHRSEE EEUIBIRCHOBT L FAoB P Tey KTF FRHEHE “f SHRRCRY HISBF o ent
i nvention and t nvent LQn i g di anond of the present

i nvention and ttoﬁgtaglgﬁ\?ém%t)g%%{m %]lng%’%th%?ﬁ;dl% %ér ved in the sane manner.
FIG 5 shoppgbhe ButRhat kBaIRUNMSor0faritl SHRbHRRN CRRAdD | dpBitdiefithOpbAYS
fromthe facets. In the case of observation when the sight |ine angle was
smal l er than 15 degrees, the dianond of the present invention was brighter
t han the conventional one by about 30%- Mhen the sight Iine angle was in
the range from 15 to 25 degrees, the anpbunts of visual -perceptible
reflection rays fromthe dianond of the present invention and the
conventional one were approximately equal to each other. As is apparent
fromthe comparison of FIG 5 with FIG 3, the dianond of the present



[0094] FIG 9 is a graph in which the amobunt of reflection rays obtained
per reflection ray pattern with respect to the sight line angle is plotted.
In the case of observation along a line close to the perpendicular to the
table facet of the dianond at the center of the sane (when the sight |ine
angle is small), the anmount of reflection rays per pattern fromthe di anond
of the present invention is smaller than that fromthe conventional one.
From the figelendetandSreARPRIEREre WMRMtEP AShOBE | rBfaMohindd Gind’ dydth@lic $diors

di anond of the present invention has increased finer patterns. However,

when the swhibh Wweme cangitetetlSofl Thele@e®es ofrinkidegeight hadawh unlhnaf dﬁxeédlcﬁcti on
rays per pattern fromthe di anond of the present invention is substantially
the sane aSalewatiorf wesdonreincidn seme inandbr wilestisndthopeln 98] forn @Ssymtbytid dectare and
13 are hi stograms shaowi ng the frequencies of patterns obtai ned from

i nci dent rws léfﬁrerlhcM@mra&ﬁgﬁt@sd%ctlwaﬂ Rlange a‘ser%repr%?ﬁgﬁeﬁﬁﬁlwe% bwgg gesq o
degr ees, ect to obser.vati of the dianonds at sight |ine angles
of 0, 10, 5r‘?g Qfsgfloaé‘étsgaéé %’\’Rpf in FIG 7) in which the sumof nunbers

reflecty, loBByT 2YaRALd B1AS %1%975 antdﬂgg %{l‘g{bge Olicd1¥8a aé‘g&'ﬂiﬂl p(}g(%\ﬁt@gofttng

conventlona i anont are s granms, angle

10- degree fARHETeRS of RHUbis %tnﬁcﬂh&&rééﬂﬁnﬁ%%oﬁssﬁ ligAP£hyk e dWREE IsGely &b Hﬁﬁe

i ndi cated on the abscissa are mddle values in the ranges. For exanple, "5"
denot es t hgad amgBed tlguh @ dritichD adglg,r efsssioh Ntobb@lacesas i'eﬁira\(aflombﬁﬁilé/&éﬂl@ﬁo@f
the invention dianond at a sight line angle of O degree shown in FIG 10,
the | ar gestccpaed wifere file waesarkateng Hoatenel nasecefr reélsgmmd the peiy oofi intdrsketion on

t he di anond at inci dent an%l es indicated by 25)_i.e.) in_the angular range
from 20 tob%Ue"d’e@Fé’@Qﬁ rayrddrte agpﬁéﬁﬁgthéﬁﬂ@fhwﬁ W%&Wﬁ%ég@ﬁé oppaneyy gnd

i nci dent af to_or. | ar,ger than 50 degrees. On the other hand,

in the cast ec?? ﬁ%lcglg#\/’éﬂ'taiggﬁ’g?mbedamnd patterns are widely distributed
wi th respe@bgﬁ]o t(ﬁ?Tﬁ%@g?tn,OJl § ahda%%%oﬁé‘%1%%%?9&{%&%%&9&96%5%§he ﬂx{él ghe

results of observation a ' ne angl e grees shown iIn

11, the di giyerngafhg BR6 (He@BSHing RN ItBOsdiace Faighoradg tdithd ligkitagdfrdintthe
respect to incident angles fromO to 80 degrees. However, nost of the
patterns alightfsonreedo ke ipnint dénbserasgionit Thne thketrhciag gk else d’sp*tu:ai féxht Hord Ghe
degrees. In the results of observation at a sight |ine an e of 20 degrees
shown in FEFIGtUIIQSldP e thf Bghdrhaurse aflﬁéh%ir‘)é@éﬁﬁptlcﬁll@’fblfmﬂl ight spunse sidedo

patterns f incident angles from10 to 50 degrees.

d
I'n the resﬁﬂr teémtﬂ gcfll?grgrvi’/%?%%]ﬁ‘%éfed}aﬁdg%’tt P °Hae Bﬁaflgleof 27.92 degrees shown
I n Fl G 13@0?@“ d@ptln&g&’ﬁ; (v(?l{tgl l?%xtp\@gg &L agegrmhg%hé 1 gc@}dn? uq{n%t mutltﬁpa!% in

di stribute urther 'w dlstr utro 55|m

the case Olfeﬂte&ﬁ)n‘é(iﬂ\/cﬁ@‘aia%@ld Q{daf'éﬁrt‘émpfn%g@he?ée%fﬂ&nh@ac@ﬁ%ﬁsrﬂﬁ%mebt%(ihe

conpari son between the dianond of the present invention and the

convent i onfaketdiatadracigletlbss thah lthaveriigeat anglbewpitsbliie Vﬁhg’in&airdthe(cﬁb.miﬂite For

conventional dianond prevails over the dianond of the present invention in

sone degr ethei desthatigno it thof bikey sowapnents |thet ordival apths tysre theurad aboribie of

the present inventjon is superior to the conventional one in the amount of

vi sual - per #RayePpteaibpd meghadi on rays. The amount of visual -perceptible

reflection VS f.romthe Grown. i facets (bezel facets) is particularly
uction of visual-perceptible reflection ra .

| ar ge. (b) htion has a | ar ger nunber of

reflectionigpay) Pahf §leNFudy@ctibia béddw, fm@ aﬁx@ﬂﬂte&{dlé?ﬂ@bex‘e&ﬁmléa‘tr%ﬂectfoﬁ)era%gount

of reflection rays per pattern is smaller than that of the conventi onal

di anond. Thes Aeaased daesirirdderipnd - 21

[0085] As a law concerning the amount of visual-perceptible rays, the Fechner's law
and the Stevens' law are known (S. S. Stevens, “To Honor Fechner and Repeal His Law”
Science, Vol. 133, 80-86). In the Fechner's law, the amount of visual-perceptible rays is a
logarithm of an amount of physical rays. If the Stevens' law is applied to measurement of

light from a light source assumed to be a point light source, the amount of

.16.



of the present invention has an increased nunber of finer patterns. (c)
When the dianond of the present invention is observed at a sight |ine angle
of 20 degrees, reflection ray patterns formed by incident rays at incident
angles of 10 to 50 degrees with the z-axis are nmainly observed. In the case
of observation at a sight line angle of 10 degrees, reflection ray patterns
are mainly forned by incident rays at incident angles of 10 to 40 degrees.
A di amond visuagyetceptiisie riyariotigsquhf @60uinhe ShotdtfIf @EYdiQN rd;Ry SMaay iRdadtys r ays
incident at angles of 20 to 45 degrees with the z-axis since incident rays
at a smal |oficommdlakéots faong kleesailaws dria eomsidexeds geneeallyl the leede lbyd ehver-fiesarltlengh n
font of the dianond and do not enter the dianond, as described below. (d)
The above-thegeré buantitatively slifferert. nbt thecstie dapraibed heloy; ghpethphavagigeé ins 20
degrees or smaller, particularly 15 degrees or | ler.. That is, the

feat ures c‘awgﬁet*}eeé’aﬁlﬁﬁ%do @ Qs CSHSERGaPY ofPtRInERE dhposmeidh ofi ght
above the t.able facet,, G rdle hej.gh LRLVi I centi bl e
reflecti onw?uaaﬁ pfffﬁgt}}fle S orneﬁ%gtblg%)l%gﬁhg%%%gg%xtahg b&iuréﬁll%ethﬁgl:StSh ed(ah“%‘ougﬁd
the anount,eQf,vdssHahmBEACRRIURE SerbeptibRGEAQBOR 2% iHBS oBtARBANELL arlhEnARRANT S
of visual -perceptible reflection rays frombrilliant cut dianonds having a
pavilion angke (p) of 38. 5 degrees and a crown angle (c) of 27.92 degrees
wer e nmeasured by observation along the z-axis direction on the table facet
with respeloosalo dinf fler etwidy glesciitedhbdlght a (drpcedateu@es tused OnO0&Bich carBoBits Tie
graph of FIG 14 shows the results of this neasurenent. In FIG 14, the
absci ssa rdpredperreptiblpseflfction saygaveghthe(sapag nopt of wplied pictenths of Hee gnewntef

radi us. Th ord'nqie,regresen%s t he anougt of vLsuaI-gﬁrce£t$bI§ reflection
rays. |n FihEsical reflegtion maspa Wi JRRPestk 1, PRBPITG haviRe Arrar Jateet thars gl eegdes

observatio LS.t o e, g S (o] [ i.ndi cat es
results of%@lsée)ggg%{hgnﬁfeﬁgﬁmgngﬁ e %érxl%%é%é&g&a rg{% %ﬂ'ﬁg Azftggl ASTH nggeogf ter
referred t@s@3-pesdeiible rbMRtiah By Was oBAchdRBtIEHs¥ &t B AMheFht@ralOt - dash i ne
i ndi cates results of observation at an angle of 20 degrees fromthe z-axis
(sight |inpoaTigl eTky a@Ounteof gig)cal b¥lestidra Belsedasblithined dn\easl iaomahnerOthat
"conventional: 10") and "conventional: 20" at the |lower |left corner of the
gr aph r espmeshesargdéfingd bpdividing themadivsof tife diamond inpet @egaminbegmentd andithen
rays froma dianpnd with a conventional brilliant cut, having a_ pavilion
angl e (p) B9 desitysvascehiained e teseechin eashymesh.c)Singe the radiys of diamongdsds
havi ng the girdl e height (h).-22. set .to Q.02 of the qgirdle di us n
Che. o amortrVGE mOBEE IR obh g ene S it endiadantiw ettt B wBEuEG
an angl e of; | = &%l ' ed
2t an angl ear GG RERRA I e sl Bar B DO ER R o LRSI
14, the anmpénbpsrceptible bydhmpaarsapti bl e reflection rays from the di anonds
with the cut design in accordance with the present invention are much

| ar ger t hal908slat Whenrtbinidliatit ampdidmend ts obbevedbimediréctinmboveart thkesibtprfacet] i$ o,
in the diamond with the cut design of the present invention, the amounts of

vi sual - per @Ritpratationl spnpstryrafyench of thpnitecargler pf 4% Aegregsr dndealse eghibite h)

is increasged. The | argest, ampunt of vis -perceptible refl ecti rays is
exhi bi 1 od LGS RETSIGAT: 35 7o g aeles TPk JFREer 1 Eaddbntorgp. TherEibte

vi sual - per ' f [ [ I i J

v Sual P! AERLBE I BULERLLAD I i RUGSY o H1Ech Rk LYY O lnlE

t he anopunt ghe0fe g4issdiAdon R8N &R doRtBnin thEhte@Rxisdy-axiky BEY ltBegdi amonds Wit h
the cut design of the present invention are larger than that fromthe

di anond wi [00g9lhe Thatvienthieindduntes ivignal-péheptisleghfledtion eaganghecdloulfted dgrihe,

t he anobunt of visual-perceptible reflection rays is maxim zed at h: 0.2 and
i s slightlfplloethgeqdatign:t he height is |arger. However) the anmount of

vi sual -perceptible reflection rays when the sight line angle is_ 0 degree is
| arger evehhagmpuntef yispplpereensiblepilostion gaxsiHHithe pmeuRiRiPhYsical 1eflegtion By

F th lts, it tood that it i BCLI to. |
h i 1! e HBIGRE AP AR oL LG ot Re A0 <Ge0P GO PV SRt I r

reflection T, of visual -perceptible reflection rays is |arge
when the gw&%%%nﬁgggﬁ?ggﬁggﬁé not larger than 0.3. [0099] FIG 15 shows

optical paphspiontsMausod-68tbRNSACHIE rAttwithp el tdmectiacays of a di anond
when refl ection rays are observed along the z-axis direction of the

di anond. FI G 15A shows optical paths along which rays cone out along the
z-axis direction of a round brilliant cult?7-di anond having a pavilion angle
(p) of 38. 5 degrees and a crown angle (c) of 27.92 degrees. Rays com ng
out through the table facet are rays which have conme in through the crown
facets. Rays com ng out through portions close to the periphery of the
table facet are rays which have cone in through portions of the crown

o o A o




[0100] FIG 16 is a graph in which the proportions of rays comng in
through the girdle surfaces or facets in reflection rays com ng out al ong
the z-axis direction are plotted. If the girdle radius is divided into 100
equal segments, about 31000 neshes are formed in a girdle cross section (a
cross section perpendicular to the z-axis). Assum ng that one ray conmes out
per nesh, the ordinate in FIG 16 shows, in units corresponding to this
ray, the njoobelr obf iRGoARNbrilANS c@&OdthMEnd 6f thBHeskeht Inkentgin’ sdea satvkAG&SI OF
facets. The abscissa in FIG 16 represents the girdle height (h) in terns
of the ratroond drilientgeutddiemoadi the. ath@iB4 Jof Bh@icdl Grefbxtion talye thendeouraf of
incident rays comng in through the girdle surfaces or facets when the

gi rdl e hei yhwalpeycepgbleheaflgetépnf e Gi.ngzﬁlet oupbersyph peflenidonsjrght patteres arege e
used as a paragnefer. \Whateyer the sight |ine angle is) the anpunt of rays
comi ng in PRESLDY ARSeRRE ea dirpetinnd WSF‘J theable T %&ﬁ@&gége RS ASHEOHR iR e
hei ght (h)4$ 4 Neteased. Wien the.sight line.angle i,s degr. t he nunber
of Unci dentiG s THRGRECHRSH Pt BaSnay i Miafade ot sl metdmg it i
angle is 1 a ki J r feacet s
2t the gi raeTReeee GpRGE T heIRRRY pRnl DEH AR U SIS IN I Bl e
total nunbege efnohiRY st reb@RNtASs FhoRlrthdrNRa AR DY BtaAhgABE BAS lind 484hE JY'S
conme in through the girdle surfaces or facets at the girdle height of 0.15,
and thi s nplzhembait thaysaiis dbhowters thdaashltt o€ thioteabmmatiberwepé oratted i €HiOH2]
Most of rays coming in through the girdle surfaces or facets are observed
in the vi caercifigatygn. ¢ he genfigynatiops of therfiamenyl sanfrdescare ap desenihed belew dpdbe. | n
nost cases,. however, even a girdle portjon of ,an ment al. di anond i
embedded | HEHmORE ARt AGesoTHEVERGh e aadls (s BhP deres the xnpmangle i n
nmounting a Y d.w e | g S ' Ly theou i.rdle
surfaces o???%ggﬂé&érﬁé\% tk%el% g baﬁn nelrggﬂﬁ%e@d P'5s§g¥}feh%? lmE;a{olrgtf F%dnglsg nc? Eié{spg%% et B? acet
closer to {her REfadRREY vDREO WRtAHETEBE), d.5; dfeud pdhie ek of 0%, diiamRed is
i ncreased, the proportion of rays com'ng in through the girdl e surfaces or
facets is tonwestaEal dianfondy e pavildsieangdld () He 40178k ed; The @FowamdgleiINg4 ng So
as to obstruct rays comng in through the girdle surfaces or facets, the

di m port i ofegrese tieitableidinndter Webi M3 yhostat fagetipadididtency (B, 011 ehet labybegifde et

becone | arger. Preferably, the ﬁrpportion_of rays ggrri ng in_through the
girdl e surfseteterinx figtance (B, Di914; apd the eirdle hejehh Rt 0%, oFIGn3lis argrapbr e

ferably, th tion | to.3%or. smaller. A di i 5 obseryed
ot al way <1 PEA Bl igenid ol Ehyiigh reabod T Fomghe SRREL oL arEE HI ong

a slightlygjongkinad hi , [ 0 ri esSHrh S ;
tol er gt edy}dr‘llglgdlézase t!\}\)/llggg%veg{ml é’#ﬁ%&:%ﬁgﬁ& Rgf‘%ggi&?}zf}%éﬁlé%%t&?ﬁ%&bf F%)(?'%gsor
| ower is sglgrdpgh shoWiifhie RghodAtk dfpRy &t FOMAtibe e3RTHnOiNITREt8bht diddhRakage

of light by the nounting, the angle of inclination of the dianond at the

ti me of obger paseninventdon ahthethsiaghtentional dmgloed wisepn the sight fline cangtd weas
smal | er than about_20 degrees. If the tolerance is limted to 3% the angle
of inclinathangedrayFl6e &ég at graph shpyingegasunso obthes papnrts efhepuadperfepfildes .
[0103] The lower Iimt of the gitd hei ght . (h) .will he exam nped,  Each, of
the upper Hille6ReP Faysdtosm the Damnt ot Fhovaretiat érr(vgémrga%gﬂegwa‘rr&@alr figmend 2 so
as to have i l ar qarc mmn wi.th th i kd [ . Thg cLrcul.ar .arc
of the yppgﬁeéﬁpgggﬁ%éggkaﬁ eﬁ?ﬁg%h%g?~;§‘§;éa&ﬁvﬁ#ﬁggﬁﬁgé %ﬁ.a ggtgo t he
lower girdigui1greledtibR defedtidd RAVIrbinQRe FHRTFRRE Siabdd8d Bk EXH SregiHiliafmtidR SO
as to have a circular arc comon with the girdle surface 12. The circul ar
arc of theahdwescogiértional digmbond Fhes tieosiyletineringle wpvehadgal. r 806G Dis Afreph S
opposed to the circular arc of the upper girdle facet 16 on the girdle
surface. Fbl@wing thessuamsalibernninbersrif agftpetiondraxgradieras ofdhediagiond ofitHeamesent
portion showing the state of the circular arc of the upper girdle facet 16
and the ci HvaniEen apd th conkentiaspbenegvhen theraglitliveangle WS dppeekd FlE- dath
other. As the. girdle height (h) is _reduced, the cigcular arg of .the upper
i 14l & acBPheelaaTs AP BRPLLL! BAECN TWePIHRRs oh AL det e WATSE o
state of being.] ect | ot n i rdl i I YorhSq t her eby
Ut and. begyRdbihd BREL Ok ERET R DRl NGyt ine SR o anBRET Hhio KOEC
(h) when t be 6 dhebR thRdmddntd ereHPRRN 18Y4 PéipdtRER0f BRAdRRBNE bf 8l s C Of
the lower girdle facet are brought into contact with each other is "m ni mum
girdle height", the mnimumgirdle height is determ ned by the pavilion
angle (p) and the crown angle (c)) as shidwm in TABLE 1. However, when the
girdle height (h) is equal to or larger than 0.026 in terns of the ratio to
the girdle radius, the intersection line formed by the two circular arcs of
the upper girdle facet and the lower girdle facet, intersecting slightly,

is so small that the intersection can be ignored. As can be understood from

- —— O e - " Y o N NN N o




Crown angl e (c)28.8227.922624Pavilion angle (p)38.2538.53939. 5M ni num
girdl e height (h)0.03010.02970.02890.02780 [0106] The rel ati onship between
the girdle height (h) and the pavilion angle (p) was exam ned. A study was
made by setting the girdle height (h) to 0.026, 0.05, 0.10 and 0.15 in
terns of the ratio to the girdle radius and by increasing the pavilion
angle (p) from38.25 degrees to 39.5 degrees. The anount of

vi sual - perigegitionla@ditBE ERGEh iR hal S¥eSwHdiEhe @RED1IAE akdiewds aiapds. Was observed
froma position above the table facet was neasured with respect to sight

| i ne angl e©0of] 0,Asléhoamcin2Be gegphed FIGFS,Ghe s8msdidhs ambents@$ yhysi@ll réflucton
measurenent. It can be understood fromFIG 18 that the anmount of

vi sual - permgptiion} the esfnivemtidnah revmgshiillianinewtedismand whendheidiathendnisi gpiserved) i s
i ncreased, and that .the anmount of visual-perceptible reflection rays_tends
to decr eas%.lmil& ther?e%%ldirmtwa féﬂﬁ’gPé’OElﬁIPn Figh Fﬁb?vg;ﬁg%éﬁbler&w/ h)envﬁlf H1 héne

I ncr ease |n a I fro 1 an om 10 t
degr ees, ﬁedgn%:sySI @9‘ tREE S %bt ’er Bk Fhl fim(rmesuﬁt Ehe P{esent mb%ntmn

under st OOthhQﬁ‘ttheI Q?mtflﬁﬁtdﬁr %Sde‘ﬁfne& hPFfbr MY ﬂq:réMsE(h td ehﬁ')uf 4l Hggrgéé, lt}l.e' ARburA!t of

t he present 1 nventron can
of physical reflection rays from the diamond of the present invention and the conventional

one become approximately equal to each other as shown in FIG. 3. The graph of FIG. 4
shows the amount of physical reflection rays from each of the facets above the girdle of the
diamond, i.e., the table facet and the crown facets (the bezel facets, the upper girdle facets,
the star facets). The amount of physical reflection rays from the bezel facets of the
conventional diamond is particularly large. The amount of physical reflection rays from
the bezel facets of the diamond of the present invention is also large and, in particular, the
amount of reflection rays from the table facet of the diamond of the present invention is
larger than that from the table facet of the conventional one.

[0092] FIGS. 5 and 6 show the results of comparison between the amounts of reflection
rays in terms of visual-perceptible reflection rays from the diamond of the present
invention and the conventional diamond when the diamond of the present invention and
the conventional diamond were observed in the same manner. FIG. 5 shows the sum of
the amounts of visual-perceptible reflection rays from the facets. In the case of
observation when the sight line angle was smaller than 15 degrees, the diamond of the
present invention was brighter than the conventional one by about 30%. When the sight
line angle was in the range from 15 to 25 degrees, the amounts of visual-perceptible
reflection rays from the diamond of the present invention and the conventional one were
approximately equal to each other. As is apparent from the comparison of FIG. 5 with
FIG. 3, the diamond of the present invention is dimmer than the conventional one in the
amount of physical reflection rays, but is much brighter than the conventional one in the
amount of visual-perceptible reflection rays. The results of comparison show that the

amount of rays perceptible by an observer from the diamond of the present invention is

.19.



recogni zed when the dianond is observed at a sight line angle smaller than
20 degrees. Pavilion and crown an angle a dependency in visual-perceptible
reflection rays [0106] A study was nade about the anount of

vi sual -perceptible reflection rays while changing the pavilion angle (p)
and the crown angle (c). The study was prelimnarily made by exam ning
changes in optical paths in dianonds when reflection rays along the z-axis
di recti on Mgfee tiphsthay @dmwik lkénveRaogil Bge, lah@ tha\thé dmoad @F the(grpsenn thvieRBorCr OWn
angle (c). FIG 15 schematically shows optical paths exam ned. [0107] Thick
sol i d | i nemsnéxtperrdivad by pnabstryertth be ughe hrfilbiant that theadohveftionhkorteabMWehehabet as
illustrated in FIG 15 indicate a region in which optical paths exist along
whi ch rayssighining gnglarigugereassd ¢xepeding diuflepreent B ameuntafof sdguadipengentihde

di anond, ang conme ouj through the_right half of th abl e facet. Rays

havi ng si nﬁeﬁaqtmaﬁm ?mﬁé% amepe of ths@f%@%trfnmémaﬁflﬁéﬁﬁ C%afwéowaﬁmeé&ew by

E E: H"D t haitpfp?oxsn%' Le?:v 'eigﬁ‘a‘istg. JJ&%; & %ﬁe@e%o}e”ﬁaﬁ?pﬁtﬁﬁ%ﬂlé‘90r“&%§id£¥né Rk QKgh
ght own facets T ndicate a region 1 n whicch optical paths exist along
whi ch present invention to be observed along a direction close to the z-axis on the table facet. As
shown in FIG. 6, the amount of visual-perceptible reflection rays from the bezel facets is
the largest, that from the table facet is the second largest, and that from the girdle facets is
the third.
[0093] FIGS. 7 and 8 show the results of comparison between the numbers of reflection
patterns of reflection rays from the diamond of the present invention and the conventional
diamond. FIG. 7 shows the sum of numbers of reflection ray patterns, and FIG. 8 shows
the numbers of reflection ray patterns on facets with respect to the sight line angle. Itcan
be understood from FIG. 7 that the number of patterns of the diamond of the present
invention is larger by 60 to 70% than that of the conventional one. It is apparent from
FIG. 8 that the number of patterns of the bezel facets is increased.
[0094] FIG. 9 is a graph in which the amount of reflection rays obtained per reflection
ray pattern with respect to the sight line angle is plotted. In the case of observation along
a line close to the perpendicular to the table facet of the diamond at the center of the same
(when the sight line angle is small), the amount of reflection rays per pattern from the
diamond of the present invention is smaller than that from the conventional one. From
the fact, it is apparent, when considering with FIG. 7, that the diamond of the present
invention has increased finer patterns. However, when the sight line angle is 15 degrees
or larger, the amount of reflection rays per pattern from the diamond of the present
invention is substantially the same as that from the conventional diamond.
[0095]  FIGS. 10, 11, 12 and 13 are histograms showing the frequencies of patterns
obtained from incident rays at incident angles with the z-axis, ranging in steps of 10

degrees, with respect to observation of the diamonds at sight line angles of 0, 10, 20 and

27.92 degrees shown in FIG. 7, in which the sum of numbers of reflection ray patterns of

.20.



rays cone in through the left crown facets, are reflected in the dianond,
and cone out 26 t hrough the right crown facets. Rays having simlar
optical paths exist between the optical paths indicated by the two thick
broken Iines. Also thin solid |ines extend upwardly through the right crown
facets indicate a region in which optical paths exist along which rays cone
in at the left end of the table facet, are reflected in the dianond, and
cone out tyaeodighohd &f 'the NinvedtdN ah@GBE SconTRAYBnfladiaf@ndi il sowaPt ilaathepat hs
exi st between the optical paths indicated by the two thin solid lines. In
FI G 15D, histogpiiscahglgainithe d0-degmee rageedreoypdichted onbhokleniskd, mes the nemetihie
amount of rays coming in through the crown facet and com ng out through the
crown facetaljes wdighted ¢rptigspbacissn are midhlsviplugst incthe prites \?\W@rﬁ@mpémﬁ' "

brilliant cut di anond having a vilion.angl e f. 38.5 degrees and a
crown angl &nptes tg? r%g.eg@ma Ioeé‘ggeﬁgesobéé?I%ea?sgﬁ%ﬁﬁoIfSﬁéva?Paf?éhwvsean on
the tabl e f.acet, Ref.lection ra com ng _out he z-axi rou .t he
ot b anirREh et ileahelc D 2L UnBin FHCORY R fechiht of (HeQbAubI >

facets. Refliechl QRrdsfi 16 QN8 o3 tRDGiakddRd 25 BXIdSnd A A4AR4RALE DS, hi%f, the

right crown tacets close to the girdle are rays which have conme in through
central pontthoRsgDar faRge frEMl2006 e fra6L bhid nd\b&tlernk 6kikEWhicR Borréynd Hafg out
al ong the z-axis through portions of the right crown facets close to the

t abl e periinhident @trangieaegualhioch li@eetiaon® deagrdelr oy hheather barsd, of thdensk of t
crown facets close to the periphery of the |eft-hand table facet. [0109]

FI G 15B sthewenepmtional dipmend ratisnes arei wideledipwibpieinwithyresneehiethe) range of

P N PR T RSN s TR A
Refl ecti onyg %?re‘e‘?@%x&g oMt F?(I}.O?Q HHI€ aZan@ll Sort %Oﬁ%exﬂoﬁﬁdeﬂﬂén ast PGdrhPht
crown face%s cFose Lo the girdlie are rays whi € ave conme I1n thro gﬁ

central pogiirMgedofith Hesdedf {o inbiA¥R: £A0AtSom AStotE(Rddhase HERNRY] MestalrRE the
optical paths shown in FIG 15A. In this dianond, however, the incident

angl es ar epdtieeheaseibrmbl $9,intibentaaga adincideat dagies fBS10 $o Hedegrees. [h the
thought that the intensity of reflection rays is reduced for this reason.

| f the crowsulanefl dbsqruitirsatfaisightdine anglecd 28 degrehostpwniotFIGh dWvthe tlanondef dent
angle is further increased and criticality is reached when the crown angle
(c) is 31.theprereyt vwentiombas moet ofdtssttesnsifarmed bhinsidgnt raye at ivrigenf 488%es to

cone out thro crow facets.. [0110] FLG ,15C shows optiGal t hs

o ong whi cHPRaP e 8D afer 10 BiCtsRies of b vasian o S IEankle 0 o2 BRktiee
angle (C) GRIMGRGTAY 12 iHGM:E S CONNRE SRl QoMo Silention 2n: iuflReRSmIp! | ©
havi ng the sane pavilion angle (p), .5 degrees. Reflection rays com ng
out al ong WwitklyZz adkithe tdistAibgtior Mecohiegdimilando tthid e kR ehscase theaysnviehtiedal have
conme in through the left-hand crown facets. However, rays com ng out

t hrough a ¢iemondl area of the table facet are | ost and the corresponding
portion beﬁoqa; di nmer. [0111] FI G. 15D shows, for cog?arison, opti cal

pat hs, al o§9%hi clropethe @bpvsieperihedt qomparisem batween b digmend Hf thpvapsenbnal

t design, usi ilion, I f . (5 d .and a I
ICEI, | of fsggh%g%s'tn i %geéﬁvgﬁil?'&ﬂn gy (Elzlp@m-fﬁgweﬁﬁc Pk e&éasaﬁl%fiﬁégﬂgéﬁmgﬂg_ te
apble Tacegyare r S : : 1 on
&) SroROL b BEUE 600 BrelBnd RECHANBRE] 36, PREIRINALBASH

inthe vicinity o e periphery of "the cet an

posi tion i Qnid@edr&f tr RRNESMEERWT JH3sRhISreIRRIh &Gl s, Wt MtAY HiLRGHINEF Bdtprbienpugh
the right-hand crown facets are rays which have cone in through a portion
of the | ef invinatich ik @bpeick ¢ e donvdnitidnali e ih the houmnt oevikedl-peiceptibletrefidceion
facet. [0112] A state in which the crown facets) i.e., bezel facets, of the
di amond wi tayst HBhecamowtdof wisualrpeacsptiblantiectinn rhys fnem sheewnn maivdametohees e
brightly shining can be inmaged fromFI G 15. In the dianond with the cut
desi gn in feeterazaticulgriargse present invention, however, the crown facets,

i.e.) beze) ,facetys, heco i r if the cro angle (c) s i.ncreased, as
Shown i PPl *55ETte RREiEe i gip Pasagrt ienSat Bas oot den ot R Cpp ey

i nci dent I r I S ' t
criticalit §M$3§§h§§3ﬁ%%ﬁgﬂbeggﬁggg%%Igﬁgrguéﬁtggﬁ% @L&égﬁeﬁ%ﬁ%Pégg?Qeft i's
necessary padraii0kahierlthen CRAWR tR@nFerdtfohaPEh Al NerMaden s Hak eRPGRHAY tO
its criticality. Since criticality of the incident angle is reached when
the pavilion angle p=1/4x{(sin" 1(1/n)+sin'1(1/ nsinc))x 180/ n+180-2c} (where
nis the refractive index of the diamondl'n is the circular constant) and
the pavilion angle (p) and the crown angle (c) are expressed in degrees
()), each of the crown angle (c) and the pavilion angle (p) nust be in such
a range that p < 1/4x {(sin" 1 ( 1/n)+4sin" 1 ( 1 /n sinc)) x 180/a+1802c}
is satisfied.



[0113] To exami ne the effective ranges of the pavilion angle (p) and the
crown angle (c), the anounts of visual-perceptible reflection rays and the
nunbers of patterns in the case of observation along the z-axis were
exam ned by setting the pavilion angle (p) to 38, 38.5, 39, and 39.5
degrees, and by changing the crown angle (c) between 25.3 and 34. 3 degrees,
-28 bet ween 23.42 and 42 degrees, between 2I.5 and 30.5 degrees) or
bet ween 1%ftheait@sed? idved€igh BeSaMircleat@iSpasterbdfitaqhateind he val ues of the
pavilion angle (p). FIGS. 19 and 20 show the rel ationship between the total
amount of @i sual -VBeercthptdidrhendraf thegoesenh invaygoraisdbsemeedcrtavaigtahigk engle of 2hd
the relationship between the total nunber of patterns and the crown angle
(c) with rdesyseetreflectiont raycattsany fymep dyciacidentamaysiat dnddent angles ool tvg5
t hrough the crown facets (including, the gl dle surfaces) and the t

¢ lﬁgb al ahep%sa PRITVAEOB RS msﬁte ine

facet, théieﬁ’;ae\‘?F Might n@F’é‘ @Ry M3&t
dlannnds i t he pavil.ion_ an n cro hi n
t he above- dlgscrfﬁg dggrees reﬂ?tctmn W%r#)eﬁﬁ ar(?t%n %/ﬂnﬁ fd peryclenﬁ’\tﬁgg rea%"?e nm |n%)n

rays |ar geingieg 3p 1@@@40 M@E;Le% aA Qi A s W Bateq @l%t{?-mﬂeoafi:?tlun@ 3 re‘ﬂ@&iogtrkays

(pavilion angle degrees crown angle degrees) has”an
anmount of Mrﬁé&aﬁy ﬂ@é Gefiddnb bLafigéd FQDItOA5 deptsesObitld hb. z- b Sincd HiRidaAPHNE apf

vi sual -perceptible reflection rays from each di anond of the present

i nvent i on d smalhigitent hngle twhidt the zonis dre bbookedelyt thervhberdemimdnaht oftlealiambadh
respect to any of the pavilion angles and crown angles, the number of
pat t er ns cfndgleaiet nigndirridiamondy s gessesided belowent i on i s Iarger than the nunber

't Faduct 1h of | riecRi o8y fere G SHE- P FBER (B el SoF e b an
b d
observer oRSeLYes g AIATRARALA., 8 hEALLOR: LAYAL e, tatle %@gg U

com ng from’a posi observer 'are

observer apghgdRenat t}f‘erttﬁé of §1Re: b BEPREm 2 o3Rion kBHS abdieitHERbIOA A, di anond at
an angle equal to or larger than 45 degrees fromthe z-axis do not

ef f ect i vel Girdlehikbighbdémendendyvhie visasmirécpiibirefl@tioreiyson ray patterns) i.e.,

t he brllllanc% of the dianond, as descri bed above with reference to FIGS
10 and 11.10097]a (e wshesionship dibsivsan ithe otisde v beight o aapbsthd ormedveft he
tabl e facet (along the z-axis direction)), the gmount of visual - perceptl bl e
reflecti onwtlal}getcsm@a ‘I‘}Fe“rté’?s“té’én’i"?ﬁg e?‘?‘f“tnﬁiioughe AR U\ ‘flsal@épgrcamb % he

tablefacet of. t he dj ran rom d r ees th
the z-axis ielffCfueo(rzltrlatlls’ mrx}ncbuPslél g&lﬁﬁmfﬁl ?T‘flg?tncan%? (p§ ﬁe d| arena. amW

Therefore,, &Ja@n% 1) oqu7 b e PREE ST Rl bgr%faée?f%tio‘ﬁrhl&%yﬁlegtﬁtx?s' Qb

this manner w | qge referred ?‘] as an anount ective

vi sual - per&emteltmg fadcet Wwahtre@Rct B \isferbtlgiile Idight RlvahevGorh 258603t STRE an
exam nati on nade on the anount of effective visual-perceptible reflection
rays by chexagh ng RIIGe Idr dwwsathgl sty ofvithis messpegnento th FI6r At the28bscissal ues
of the pavilion angles é . 38, 38.5, 39, 39.5, 40 and 41 de rees

The anpuntrepfeseqtscihe) gizdlg %%ht @rwébttefﬂr@meﬂ Ehet B@#eraﬂsu's@f Thedp

375 degr GESIesEARANS AERPEDEe BT ia BB ARaR - 162AGp HBhEepaF di%‘tr? .
rays s Objal A8 KR iSELLIALREGE U NI UE) £ 00 o U5HE BERyn B BERLL O

t he crown ang range rom egrees, an anoun
effective 1Yﬁe5iﬂaicaﬁé%r1€§ﬂ€é & c%séﬁﬁdl&if:&ﬂ 20 aﬁ%b( of 06 depetd fr3R0the z-dx GRtealfRr
obt ai ned. Wen the pavilion angle 8 degrees, a maxi mum anount of
ef fecti ve it toper'sight likd angle), Iaﬁadtth@aunvaylSawns aobtiet-dasil by inditdtengestihie
crown angle (c) to 28.3 degrees. In this case, even when the crown ang)l e
(c) is setoftobsBatioriearasglef 26 dogmets frbmeﬁhﬁercatma/@lgwémalangbrctfél@tdela@

reflection raﬁs of 320 or larger is obtained. However, if the crown angle
(c) is incPeadeheladowith "sonysgtienad: 07 nonyentipralpt0 fﬂt@ctcpwntmnal 207" at the

because. crPUPL AT EGPBE o Abr QBRI FaySRam YRR LH: BOGH o rROFRRaTE
W th resloex%he%tﬁ,gr }L 850 £1;d n?t%t% Wit $ Menh@éé%%hggh&&%u‘ﬁr Cg{_ E%ﬁor})ﬁngle :

reached when own ang iIs a out egrees ove with
reference Gpofd0rs daBeed Jhtis@st%w%%el)e (@%f BNS d6£RU) a Al gtﬁng $hd HFd108Eight (h)
increased, the ampunt of effective visual-perceptible reflection rays is
tenporarlly i ncreased. In such a case, however, the anmount of effective

vi sual -perceptible reflection rays is reéduced when the crown angle is
further increased. Wien the crown angle (c) is 34.3 degrees, the anount of
ef fective visual -perceptible reflection rays is 211. In this state, the
brilliancy of the dianond of the present invention becones |ower than that
of the conventlonal dianDnd. [0116] V%en the paV|I|on angle (p) |s 38 5

o o Y Y o



anount of effective visual-perceptible reflection rays of the dianond of
the present invention is larger than that of the conventional one. [0117]
When the pavilion angle (p) is 39 degrees, a nmaxi mum anount of effective

vi sual -perceptible reflection rays is obtained by setting the crown angle
(c) to 26 degrees. As the crown angle (c) is increased fromthis value, the
anmount of effective visual-perceptible reflection rays is reduced. Wen the
crown anglgy {600.02 & t30 gird G HRB Wheh IBe AARIAN wak oBldh-Rat 1M @1 ﬁhb&%{lts‘ weﬁ%pé ible
reflection rays is about 300. It is thought that criticality of

i nci dent alighendivas ayervedcdtdeningbnoft 0edpranwitladet Baiis arnrdac]haadthehﬁmmoxlitb
crown angle (c) is about 30.2 degrees. Conversely, as the crown angle is
reduced f rwanodeenyedjpeasangltel 29rdsarees withdh¢ eexisve vi sual perceptibl e
reflectio ra s becones smal |l er__ When the crown angle (c) is 23 degrees,

t he amountl0898 ef flstisiapaarsng dram BE% cléptlreorleorrgf |°é8tsrolrr°er%tpebtesre§%up 399,

recth Secf%rfévﬁlaﬂaél Birnd it e FR e ke troRepisbats ¥th i praihy SRR Sl ne
Cr own AN 6L} SOMAL 1 allndl RS DA% ARULEES. ADE ANUTLOf,

effective visual-perceptiblere ectr on rays o anon e present
i nvention 4igh ki Qﬁrdeh@ﬂrbfttﬁ@éregénttxﬁl@n@l@ﬁVt@xlatatnwmks AMBsual-Bdrb8Itidlh eaNhish
pavilion angle (p) is 39.5 degrees, the amount of effective

vi sual - peregptdrbl imcreakddedt ithe gimljes hieighgelherial ingrensducethe Whegastt Amoantown
angle (c) is in the vicinity of 25 degrees, the anount of effective

vi sual - per‘eelfﬁtltpbtceptﬂlé¢ ref@tctlonraryay%exlgbltmlxwhﬁrzéu st line anglg|in @ degregbolihe 380.

As the crown an is increased fromthis value, the a
refl ecti orPPORM o € t s‘r*@@et@aﬂﬁ ctionsray &5 TeABtRA 28 HRR lmclinafiono ﬁedmfé’é sighbm

t hat val ue, th un egLi g s s reduced, Wen frhe cro gle
(c) is about nfgea ée&éretggen genam?)lun?lg tf%‘r‘ef l|ev1eS \(;2:8583 e%sertchg £shets of
prediap

reflection;ayseRbpdtie rdh@BBAda fr&rﬁeché’rd?a%ﬁmds'&t\ﬁ?@ﬁé AR deigh G

that of the conven}t)rona one. T‘%ere fore, to set the anmount of tlh?l ection
rays to 27@vétionodrgdEhrgst tthard tisddffhdne it Hiangi with Ahe edAvehtiGRN debikR. AFQen
i.e., the anmount of reflection rays fromthe conventional dianond, it is
necessary dightdiate snigle isl0odegreantiiesantanny of viegalesceptible aefipetion Howey ma;umized
amount of effective visual rceptible reflection rays when the pavili on
angl e (p) 4tsh4o detjtde esmehtguwm rfatheyheqtrars taégetrhaf{%ﬁ%% tiee apwynt iobn
angl e (p) 95d and th ﬁnﬁ respondi n totg
maxi mum t h Pe’fcgp HPH RS { %‘ﬁ fve ?J‘é%g‘% i 0P EEH g 2 TEp) °¥°8 249 5
degrees. 33 mndhehsf ‘%& thd sERE1GL %@easggﬂoede(gsées' Skl Bkl xertﬁftugrestn bi gh

brilliancy ased on a rge anount fective visual -percep

reflecti onuk@ystosdoghabR i BEREVE th RYRAsaMMR EirdREndIgti (h) RNnaeedifg (HY) arhsurd@f
degrees. Al so) the amount of effective visual-perceptible re% | ection ray s
when the pawidlipercepiiige ereflgrfionsrafid dihgr @esurtsofndsual pakeplilabkfledtiod uagd ieven
when the crown angle is reduced. Thus, it can be understood that preferable
resul ts calﬁr%e”hﬁﬂtféleEé’élerltelﬁhhéh)pawtllﬂltgﬁrFsl‘r?@l(e?’(p) is not larger than 41

3775 dogr SOLO 5@%353?% R Lo PSR Ct T o b S third o
(bezel facehc?)mond dhétnhr ou tnI x%go l Ogb%e;vedt%lion%/&lgl ){)seltl{r cr%{%%ydf tL l%(antloclr):ﬁitellj]:

back of theé dianon {5 on N t i Ci i

is a possipid.ifsy s“l‘lfowé%pﬂ&q(?{at}&%ﬁ)ﬁé)@hmt P8 HeZ 6ht {18 x@ﬁl& P&m%ﬁ%ctﬁ&lﬁ@f%
becom ng dimer in observation froma position above the table of the

di anond al @ngd bfidlisat axi diambid h&jing heaelion angle &) @8 SAIBydcghat ahlle chaw hhga
angle (p) be 37.5 degrees or larger. [0120] Fromthe viewoint of the
amount of @Fdf8dRdegrees udaypermiopbirbiheoughfthe calilofacetays rayistwhish eveessaiy t o
set the crown angle (c) to 25 3 degrees or |arger when the pavilion angle
(p) is 38 @& abége craml faepts o tRayp corping gyt @hrgr@ reczfswltswl@z terélgarleeég)hery ifdhger

when the p on an s 39.5 degree str e connecti t he
poi nt corr’@élﬁo‘lﬁEﬁ Age ?t‘:ys ‘SIE‘FIE):'}th"ea??&ee‘n(tgP“@g Pfsﬂ%nsca@&?eeegwa "teFFea?f&\fPl Hgn
angle (p) of ;38 rees [ai.nt gorr an a _cromwm angle (¢) of
21 degreesmrletﬁgg%aa¥7|onqbﬁﬂwe%?e“]@“@@gﬁaﬁe Fgg§“fﬁ“ﬁé%o H%nce mn%ﬁ t he
oSt _Sever b litot i8RMostho RS ATRUYLL Ale @hbeRkL Ve visual -percept i bl e
reflection rays 1s c=-2.8667xp+134.233. Crown angles c |larger than the
straight line of the equation) the relational expression p<ll4

x{(sin 1(1/n)+sin"1(1/nsin c))x 180/ n+183~-2c} defining a condition for

mai ntai ning the incident angle below criticality, and the condition
requiring setting of the pavilion angle (p) to 37.5 to 41 degrees are
plotted together in the graph of FIG 22. Wen the pavilion angle (p) and
the crown angle (c) are |n the region surrounded by the four strarght Iines

o o Y o,



pavilion angle (p) is set to 38.5 degrees and the table dianeter (Del) to
0.45, 0.5 and 0.55 in terns of the ratio to the dianmeter of the girdle) the
total amount of visual ~perceptible reflection rays, the total nunber of
reflection patterns and the anount of effective visual-perceptible
reflection rays were obtained while changing the crown angle (c) from 24.92
to 30.92 degrees. The obtai ned values are shown in FIGS. 23, 24 and 25.
When the tlatiod diFICRL®(s d graPh b ®hich tBSproPoitRhESf @Fs tdiging @t tiroligh tHegrirdle

di anmeter of the girdle, each of the total ampunt of visual-perceptible

ref | ecti orsurfayes, ortfheetd ot eflectiombeys odmingfdué alongrhpatkisrdrecomdatendodebuif of
effective visual -perceptible rays is |arger than the correspondi ng val ue of
t he di anoritie girdigtriaginstihdividgp lietodiOf ranadrsegmentsapout 81408 mesbesargrfgrmedain 4 he
tabl e dianeter be 0.45 or larger, in ter of the ratio to the di aneter of

the gir dl ETHHCOEHPRIHIPR Fhongsh TSHeP PHBCRAIGHBN PR ARG MU raRs BadioBfE%r s
set to 0.5 and 0.55, each of.the.t | unt. of .vi sual - per.c 1.bl e
Pot1 bot b oroRasia peb B heShathlE sh 18 1IN it SHBLRELEB LRy e

rays i s nolu bt aitidedt La}&sicgﬁ{fgﬁﬁQngh $Re Eiir(ﬂg shitBcel 3P kRl ADRE BFsclsla th 55.
D sadvant ageously, the nunber of reflection patterns tends to decrease if

t he tabl e FliGan®Bt&redentLihaRER Heldhi().1h té200s0f B rakio 1d tiatdiaie afdidde table
dianeter to 0.60 is thought to be preferable. In the dianond with the cut
desi gn i n [ateldr d&iCGe 16khdwstthe npmbesrfindidene nayisepminghe tiough trergsdlofurfdzes
bezel facets is higher than that of the table facet. Fromthe vi ewpoint of
i ncr easi neprifaeetssivhen tie girde beight (b iceeaged from (0R264m 0F with she sighteling anelie er
to a conparatively small vglue is preferred. plication to,nodified round
bri 111 ant ¥ 36 (7] PYPInERT- cﬁ’lrhatfésli 3?? S5% 116 BrAiB b e R ah O RS R ance
with the ent i nvent i i.b it h n | nary
Found bri TSR b el bhcagty RAER BERGH Fhen el A8 B (B BBl
facets 16 wRgh I0sidAWRle afkledd € df S6ERe ABMBEL ARARSE thyls FroBfR RHdefs sWiallh 2
girdle 12 interposed therebetween, and bezel facets 14 and pavilion main
facets 17 Hsweval, Sohempihessghttlinecagbe Gf IetegrBesa 936 maysadomeainndi-oughSths gmdde i N
FIGS. 1 and 2. In the dianond having the ordinary round brilliant cut, a
ray ent er isvgfageshaAetets atthe givllsheighktesf Calipand thismumbenofragets abput B% of the
reflected by the sane, strjkes the paviligon nain facet 17 on the gpposite
side, is rfe?/al@efné’ar phrayhe %%Peawag ER? ﬁ%ﬁf riduagRress 2 & rassceme 1 shrgpek he
table facet 11..33 012 The,,cut. desi. f e or.nanental di anond of the
bresent 1 iRl st w Bt roHe e Bl fode Bud R PP RLALE0E Sefh ac
shown in H & 260 (Thi suiBel dri-ggk. round brilliant cut is formed in such a
manner that either the crown or the pavilion in the ordinary round
brilliant [owo2]shavibstiof rdylsGoming s thtbugBdhdyird2 sbrfd@gbe et bbdehRdznalé S.
In FIG 26 showing a dianond 1' having a round brilliant cut nodified from
t hat shownwitinitfFloGhelperiph&y dfdhe tablafacetp ay mentiokdd@bo?6 B Ih snaat sasde, howewer, and
FIG 26C is a bottomview [0124] The dianond 1' having the nodified round

brilliant &P aheitdlpsprtionrd ap orpamspdalaiingonrd s eppheddes in haognipend e grdle ng
th di d. brilliant cut. That is,. the di d 1' has: irdl e 12
i 0. o SUREESHE: B OLF ARAEH 5t DR IEHAE MEhanETd Crb e TReRr B of a

nearly pol %éﬂﬁﬂ%{,ﬁ gh%g%%g%?giégl%érs?%%sfo? VB HOVRLG, &Ya%d,t%ﬁ%lgé }go(iui?nslz%’T,h

regul ar octago ormng a top surface o € polygona
truncat ed Ryt a6 & NRYekipREyl HrchAE dfrRhbn, Off e @A Neifd SOOBRMORN &N d
formed downward bel ow the girdle. [0125] Referring to FIG 26, show ng the
di anond 1'inh@usedy théeromdtitn of rapueemingi Inl tlantgictiie ghdkt swifghs orifactpdssi ng
through a center of the table facet and the center apex of the pavilion

pol ygonal imgreasddd W lsichhe cres of theddipmons i seteint & moarting fo 2axp psteactrays

pl anes containing the center_axis and the ver#,exes .of the regul ar, octagon
of the tablogriprgubthropeh thygirdlersuriages qr facets, the dipgporipngfxishing 14 the &cwtémg

i h h th i d bj i le f b
D acent 1118 Harebiry o PP o SR elores, PR ay 3P Boa ot i e
22, as ar €nt ﬁ?&%&;ﬁ%%ﬁd{l@ sxﬁjfa(ées 31‘ fa[cth %ﬁ]allT%gs gi Qe\teﬁo (at)o t@dw ‘3& e ﬁgr h%‘rcpg

the nodified ro lant cut Is the sa at or the orﬁlnary round
brilliant ﬁlérerﬂslﬁrm@gro%srtﬁ}ﬂqw@et!ta 3%l dpsmhlleANA diAS o 80bseav bt ARV 4y sfRmet S
14, eight star facets 15) and sixteen upper girdle facets 16. Al so, the
pavilion has eight pavilion main facets 17 and sixteen |ower girdle facets
18'. [0127] Each crown main facet 14 isZd-rectangul ar plane surface or a
kite-shaped surface having two opposite vertexes, one coinciding wth one
of the vertexes of the regular octagonal table facet 11 (e.g., vertex A
shown in FIG 26A) and the other being a cross point B at which the first

pl ane 21 containing the vertex A (e.g., the zx-plane) intersects the upper

B Y b1 o A~ ey B o o o




vertexes each positioned on the neighboring second plane 22 and has one
vertex C or D common with each of the neighboring crown nain facets 14.
Each star facet 15 is a triangle AA C defined by one side AA of the
regul ar octagonal table facet 11 and by one vertex coinciding with the
common vertex C of the two neighboring crown nmain facets 14 respectively
havi ng vertexes coinciding with the opposite end points A and A of the

si de. Each poeiiph ritibt dbveltas edblelficdtHud alsh aRAghaligely MeEnddylime Ifsd fduéttond. )
CB) intersecting at its one end the upper periphery of the girdle 12 anong
t he si des ofhbaut&%cindightaisnisitalestted i a case whyrean gloinntd Eavitg wigirdle kdight<®cond
pl ane 22 containing the other end C of the side intersects the upper

per i phery obP-1619 loyrards eetin 2 Motk ardftbe diamgnd deqmes dzre@)er due tp egkiags efn
mai n facet is a recgtangul ar p surf hape surface
havi ng t MI%bbbéh% @%ﬁ%iﬂ%aﬂ%ﬁe le&wwa. ghwﬂewoa Pg e °§9 S\%‘iaé‘ﬁn’one
of the secon | an 22 intersects. the i.rdl

and the. ot b SRR A elh A e N el RS a}f b ety dEHs

pyram d H
a1 eadRerRES PR B ﬁ‘é%%?%ﬁ@%%%%ﬁ ey shoR e Eé?*%ﬁ*’éﬁ%ﬁ

GH or Glthamqoeageaﬁrtex H or |' conmon mnth each of the nei ghboring
pavilion main facets 17'. Each Iomer girdle facet 18 is a plane defined by
one side ([e1ag]l) Mhe l)awemhm:tscé"cthe mirdket hogle Gheill he ekamisred pefaghherthie ofppéhe

girdle 12 anDn? the sides of one pavilion main facet 17', and by a point J'
at whi ch teirsld facets 16| iartde proviointerpestnietaiedlotdréace dRoas tothaypa cixculer arc

he | h f th rdl 1 The d d
hor o it L‘Z‘ca%mfpeﬁ? £ e il Seiahe  TEAe Grstios o of PRI SO 49t 1630 FRGeT Ho
modi fied r 2 S vgx{rldl dli’e% C"t{a)ch o? he RREL g’hfe%cets % %helal &ﬁﬂ} angrséﬁg\@he

girdle face |"6C a upper an Fower pos i ons rdle 12

I nt er pos ecgntdmega%ée\/\ﬁeéb 2 & RRROS bk &40 R AL NG tAS gHORVUrke EhGT}?eG
However, because of turning by 22.5 degrees, the lower girdle facets 18’

are pl acectihlap@sd 4fthe fowed gliréRFacdil8ds donvéia dnagtarfl doettsonldh)d i8Bppdsb®to
pavilion main facets 17' are not placed in correspondence with the bezel
facets 14.thFhedhoar, of the/eprenigidlerfgcet 16 obdhetirdlaserfacs HI@. Yieiklacchemwatiy t he
|l ower girdle facets 18, and the reflected rays _strike the |ower girdle
facets 18 eniareechdiagpsssf f @irdleqayriage @ortion showisy the state of Shrecirenlay argiof the

t hrough the bezel, f.ac in.the cro o t hr the table facet 1 -35
[0130] I cieeas s fesef hE ettty ST B bmer o e e bt foraR i £BRY 1 ve
Vi sual perqRal | B fhd BHISSLLAS BXSaldRTiht Bl AIROLL By 0 Wig: [ | o

round bril{Tant cut anging the crown an espect to

di fferent tyaleitedaPhrd dl‘Qhé)ﬁ)Weir gRAleXAG @8Rnte? & s‘iate%Sbeﬁ’ag mféeseaﬁﬂlg dakhdggerees.
It can be understood fromFI G 27 that the anount of effective

vi sual - peraepthie [giwlle péridety Brihempg cof addbecnmes di:tﬂbnbnrtdmmdthr ¢itdld ampolygen.

di anond haV|ng a_pavilion angle (p). and the crown an ( in the region
sur r oundedfBRe girde height &) whwgﬂxe cmsWeg axRbtle UpRergicle @&m ciapijprare e§ | s

2o Do S Lot alebetae by E}Pﬁ g ﬁ@%ﬁ%ttﬁfa fothey lagé?rﬁég%{ﬁ%ﬁa%by o 0
is 22.6 tohgga §1n91919r%ﬁ§e Be hre@sva td:%n @ngh&; g% Fahaehe ol gfaqbe (c)

is 19.5 to degrees ate paV| Ion an egrees an wn “angl e
(c) is 16.4 $Rwadin3TAROE quHa&emvwhéxpfheaémh@ héight of) Ahda%%thgé thad ger
than that (about 250) of the effective visual-perceptible reflection rays
of a di anomo2enr terms b e Ritiootvathe Giitd led €% wH) the-inGers@Bioa Himesformel by thd twde
maxi mum val ues of the effective visual-perceptible reflection rays with
respect t ccirchbrsatsudshofippengirplevfatet end drglowey giydle fagetriersedting slightims sum
val ues of the anount of effective V|sualdfercept|ble reflection r é of a

round bri |qma&hthaédbe ntarpestipnomnbenigpered-e hjnurhiamt?@ fomahe SARLEmbher

Del ) of f end dist f |l e facet
Vert ex_di siise Beigefl i SEreRg Y Ginare e qftmatwﬁoaﬁwr@?éa Mo
pl ot ted. Al%l n bﬁhl}énﬂﬁeré;cﬁé)gel }I;t Fsl @6 l|%70 ?g'rgd %?dr %1@3& Bps(gtor@lf@gq

brilliant cu dlanDnd an a ageous arge a ctive

vi sual - perﬁgﬁgbﬁm@15@%{&@@%93m&§&§5|n t he paV|I|on angle ranges and crown
angl e ranges in accordance with the present invention. It can also be

under stood that even when the table dianeter and the star facet end

di stance are slightly changed, the anoub-of rays is not substantially
changed. [0131] FIG 29 shows the pavilion angle (p) and the crown angle
(c) of nodified round brilliant cut dianmonds with the design maxim zing the
anount of effective visual-perceptible reflection rays in a case where the
table dlaneter (Del) is O. 5 the star facet end dlstance (flg) |s 0.7, the

o, e -, - ~ o~



effective visual -perceptible reflection rays is maintained wth respect to
the sanme pavilion angle (p) and crown angle (c) even when the table

di aneter (Del) is changed fromO0.55 to 0.5. [0132] FIG 30 shows the
frequency of reflection ray patterns obtained fromincident rays at
incident angles in 10 steps fromthe z-axis when the nodified round
brilliant cut dianond in accordance with the present invention (table

di anet er ﬁ@ﬂﬂElO 55; star facet end distance (fx) 0.75; lower girdle
facet vertexdi brare <) (b(lj —Or2 rTatg trer gt U)- 005, pavittomangl e
(p): 40; |&rewn2 _ﬁé@gobser rom a2Bosition|@fght abole the

di anond 'thhﬁnén@%ﬂﬁ dlrect|(w3§§|ght | 3are angI639f O degnegk. There are
substant i@y o patterns. 6[Ing framincrdent rays at ffarge_incigdent

angl es er.]\gqnnpp,m&xr hejght ¢ gr 6dR0Z4 nd0-0989t he pBiB&8hs appear
| COrT eSRRAPNC kb AEASHERONE KARINHS LAMAONLAiA0. 8015 01 20

to 45 degrees. espondence

equal to %&axiiﬂ%ld' eAséda?Qva%%éiﬁQJyes@&mg“éﬂ \f@fe’hefg‘iwﬁl)%& ofoEBSO 05“%'1@%& oaf!Q| €
cone in the direction fromthe back of tRe observer and substantially no

pattern reswrafs of e Patib €the[cdHB3adds@Ra b Incredingible paviEhoandldIQ) rosdd %5 of
measurenent of the total nunber of patterns, the total anount of

vi sual - perdeerees Ibd 89.5afekmes.i dher aysynt afi disthlepeacaptihte wfledfoherys when each of

vi sual -perceptible reflection rays of the round brilliant cut dianond in
accor dancéhwdaarmmﬁé W%Q}eﬂqtvedrﬁv@nta pesitheny Bbrye dhe dhble fdwérm@emeemec} with 0. 5
(fx: 0.7, d: roun ri nt ut di nd in
accor dancé’eWePthtot ﬁéﬁtp}l%%éﬁﬁleg Rt8 39 ang ﬁhﬂ%ﬁ&ea &a@w é%ﬂi ais th g r?) 5 0.55
(fx: 0.75; mg%use%ieﬁ’% kit cgn %é ’unHersé‘b%}i f{v&ﬁ ?}é CRPEEL il axg!)v{ Q'égai/;g Zf%'e%;%;?f the

>3

crown angle graphs resp I'vely ‘correspon “and
25 of or d'x@ﬂédloﬁ%wlsbiﬁbﬂehéeﬁnﬁ tﬁyﬁr@'eq{m%h) érlﬂcrte&%dv%dl%tstﬂg%ohﬂt bhese
graphs are on the same order as those shown in FIGS. 24, 23 and 25. From

t he above)viddal-pédefttblel RefRets0 edsttbds fohtecdte ifeké gﬁmﬁa‘m thgle [{peisEntreased.
invention can also be applied to the nodified round brilliant cut.

(bser vat i diovesfverivabio tleks incfeb8el [n Aight Sinappele drom Ortort0t drgressaard ﬁtelscltOi ot 20n,
when the ornanental dianmond cut in a round_brilliant cut manner |

accor dancéelegrees tthhseteﬁfi%%cériﬁ rediratt (48P ﬁrgmo%ew@&) 1t (B b@:wldersrt@ét f&‘laééh‘bf

the d d th h the table f t
g ha oA Aol TRl SR B, o R R B SRR ook tpbe 2°
facets ar efe&lgﬁ%gmeﬁ RRi8mBRS | o8& chaemmehr;eam simb 13 ANGefResal | er

than 20 degrees tfrom a perpendi cular (z-axis) he ta acet of the

di anond. [RaSAlfonlisdi cadwit Qﬁg}&gﬁbeiﬁﬂerﬁﬂgﬁ}bﬁﬁalF@@QmBIEQ@ﬂé@tlb@rﬁ_@ degrees of

i ncident rays comng in through the table facet and the crown facets of the
di amond nE916ANf f i A etudDivets midsletdbont Bfe dmmpind ehtiswalpsrdeptibla refieptibmraysawigide f rom
10 to 50 degrees is nore preferable, and di strlgutlon in_an angul ar range
from 20 t ¢haBeinedhesvilign saelei GlUpad [the ﬁlfoemewﬂﬁ [Greaspdxnias @relagmsribe

observati on th the human eye haye  al ready. scrihed. in the abave, it
s 5l 56, poRel Lo R R SORaGH PGP HRN FRHE B UPATEAC IR TeHEGIRG RARPER A of

reflectio ; i ] | mge
on a CRT 07 Tha rFJt%?vﬁ%?ﬁé‘&%“% Wil eBo bk “ﬁéfﬁ%l%&%‘éséﬁé BAEAR The
features of). t pegdisaaRadaidfallly RBow GERA VSRR, can be grasped by

observing and conparing the round brilliant cut dianmond in accordance with

t he presenp107verthicsotiddings etaxdng upwatdly thzoekhithe righ@hilf efithedbhbladardt inder
the sane conditions, for exanple, in such a manner that the di anonds are

i rradi at edlivstrated ay ElGniSfiodiedte aj negiodémwhish optieal patiisexish elong awhdcht tags cameawn
facets at angles of 20 to 45 degrees from.,a line perpendicular to the table
facet and 1artgr°§ighﬁhﬁ éﬂ%efaypfa%% are eeflepted An Hhedapepdrandifome quh dhiongh &he acet

obser ved FELTAGH 1bE ARG « FARSPARE T Gn e et e éﬁﬁfeﬂ% oh 5
m croscop aQE%EMCaQ%Ibqu %QVTO Y&kl &MGCSnesAl Plek b quVﬁ)neg' @Bﬁ% g%l iy

conpar ed ing p tographe under the sane conditions wt

camer a. [ Oh3fighABe FRRE bioRK 8RO URNcatd18 reiRWhivh bbuéaln%aamex&@%m@ wHich
accordance with the present invention has a | arge anount of

vi sual - pergeptoht én tipbhgl tholkftr @yon dncktd, @ok seflattell lih ahé didindndpad eS8 out t h
conventional dianonds. Also, the dianond of the present invention has a

| arger nunber of reflection ray patterngéthan that of conventional ones.
These characteristics are noticeable when the sight line angle is smaller
than 20 degrees, particularly smaller than 15 degrees. Each of the round
brilliant cut dianmond 1 shown in FIG 1 and the nodified round brilliant
cut dianmond 1' shown in FIG 26 has these -38




characteristics. However, when the dianond 1 and the dianond 1' are
observed and conpared by an observer, the observer can recogni ze a slight
di fference therebetween and can al so be inpressed with the novelty of the
ornanent al dianmonds. [0138] FIGS. 34, 35 and 36 are enl arged di agrans of
reflection ray patterns seen when the dianond 1 of the present invention,
the nodified round brilliant cut dianmond 1' and a conventional dianond are
observed fthsigRRAY Gight eréhe fiRtd e@abOMatiay siailiebptscalpathicedétabaaRbenl tiEdh10WN
in FIG 34, contour lines of the pavilion nmain facets are clearly seen in
t he t abl e dpéicdt pathel indicitaé Hyedlel twackicks .broékenchnés: adtlso thintdobidrlbddseedteran ray
patterns of the dianond 1' shown in FIG 35) the pavilion nain facets
appear i n uphardlsiigheoughctde righd crown Fasetstindicdtg peregionbin whichebticad| rathetkistt ed
pattern is _superposed on the contour |line of the pavilion main facets jn a

f
pl ace cl osdonegvhiplraye comppuyat the leftradofHedablg facet, apgyreflpgted igy the diamand, gught our
[ f th | 14 in. ts J I .. _Lh inth f.l ecti
bat terns. dPTEREL HirATRs e Hiebf REWE it Ferhiiie drdRF pyabBiik R Citmeeh

trerns dPmERE: BAHBhGS 1t He“Odi _ e
I R A e L

di amond 1'jpgicfted BPehitf bRREN RS difdethehRbBitof kARKSMAR ihfhiohigh SheldtbW R thceiNd
give the inpression of being soft. Also, since a nultiple-reflected pattern

i S super pasddoming duet th@hkk chid aown facetpiatsinellins of the nodified di anond 1
t he superposed reflection ray pattern has depth or a three di nensional
appear ancd0108) cdifarlbdothoretontier] nates rhth actquad hrilianacut eimeordh daming rp
FIGS. 34 to 36, oth%r features are_ al so obseréeg. ngever, th%y nmad

di fferent ReHPRARSEBYGI38HsRIees pRfha CrgHn 4B8IEQ) &F 47 O fiegressoyas obprgved along

descripti w |l be made gn.them in thiks.specification,., [0139] l.n
Compar | sortis s e AR HER!  RahaaRTHc iRl @ aioh? Il bl throush

of rays squthahtiHiGd AP HeePlard 2R Which HavE XGRS Th tRIcheE TRE leff URRyIARDLSL he
dianond 1' 1s observed at an i1 ncreased sight angle fromthe z-axis. [0140]

As descr i bredleatistvRiys Borflidgaut dloh$ Ehetr iadMinb it poltidtd o Elid dighaRtovaiifacests alspand
with the cut design in accordance with the present invention |ooks nore
brilliant tolthagicdlawnentdysvdlichdhiavenoms imtheongblrsatrakbrbriipmmofdhpbdi drowm faskese t o
a line perpendicular to the table facet. A larger nunber of fine reflection
ray patt ernso aeiechippaapecaming & sdong theyz-axie dhroysh pertigpeef the risht shewi fgedm t he
di anond of .th resent i.nvention ca .l?ﬁrobserved. Alicr){? - 39 singe
ref | ecti orf ¥4y° B ABFwerab ey st fzd WIS Ao Gy Qe roriinel e hGrew of
oot of dtﬁgertgfﬁs #3hd pé& ¥ b 1300 %00 (42, 45 degrees, an observer in
front of the di a_r‘reongl cgn&ﬁo}%g}er ve the reflecton r ay patterns wthout
bl ocki ng tlogogdlnciEieNti 5BakSws vptdéhl paths along which reflection rays travel in a diamond
having its crown angle (c) increased by 3 degrees to be set to 30.92 degrees while having
the same pavilion angle (p), 38.5 degrees. Reflection rays coming out along the z-axis
through portions of the right crown facets close to the girdle are rays which have come in
through central portions of the left crown facets, as are those traveling along the optical
paths shown in FIG. 15A. In this diamond, however, the incident angles are increased.
Also, the area of incident rays is reduced. It is thought that the intensity of reflection
rays is reduced for this reason. If the crown angle (¢) is further increased, though not
shown, the incident angle is further increased and criticality is reached when the crown
angle (c) is 31.395 degrees, and rays do not come in through the crown facets to come out

through the crown facets.

[0110] FIG. 15C shows optical paths along which reflection rays travel in a diamond
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CLAIMS What is clainmed is: 1. In a round brilliant cut design of an
ornanent al di anond, a cut design providing plenty of visual-perceptible
reflection) conprising: a substantially round or polygonal girdle having an
upper horizontal section and a | ower horizontal section parallel to the
upper horizontal section a crown above the upper horizontal section of the
girdle having a table facet and at | east one crown main facet and a

pavi | i on belRy itt@ow0uesle (PréEREd BY 2 366bEINPrsdl€o Bl £l k@280 HETedd whiRaSt
one pavilion rmain facet, wherein a girdle height (h) between the upper and

t he | ower haeinigzthatsamesgvilioansnghd (Hhes.§ideghees. iRefBctiibraye comg duteslong gha dl e
radius, a pavilion angle (p) between the pavilion main facet and the | ower
hor i zont alz-axisc thuonghfthe ighgibead dablanigess 4neorays wigckidgreseme oindthraegly dkss and

a crowm angle (¢) between e crowm main facet and the upper, horizontal
section oﬁgf?ﬁ%ngini"&’lnéa‘ieé& \A/H‘]’Fﬁeﬁeraraﬁ’ éﬁ‘ﬁ’émSP“'sf;f‘?‘%ﬂfhﬁ sgtrehares of the g facet
equall NS O AORLRS LA A3 AN vecomen dpomgy . .

p<l/ 4x{(sih f ) ¥SiR fiffns?ﬁcf QIR (oA pfc}, wherein n: refraction

i ndex of RN ‘0 i Lo GU CE Vil b I and
c: crown g(r)\g 12 i quég?])egeﬂso&%g&% ng%}%ggg %8?@5} r g%f %lkfﬁ%)@%ﬁg%%%cg?n AR

vi sual - perggRid oM wih heetveftlods ctdesfg@hisihglapatllRdnMntle (WE1UOITE dbpRePiddl €

hei ght (h) is 0.030 to 0.15 times the girdle radius.

a crown angle (c¢) of 34.5 degrees. Reflection rays coming out through the right-hand table
facet are rays which have come in through portions between a position in the vicinity of the
periphery of the left-hand table facet and a position in the left-hand crown facets.
Reflection rays coming out through the right-hand crown facets are rays which have come
in through a portion of the left-hand table facet in the vicinity of a center of the table facet.
[0112] A state in which the crown facets, i.e., bezel facets, of the diamond with the cut
design in accordance with the present invention are brightly shining can be imaged from
FIG. 15. In the diamond with the cut design in accordance with the present invention,
however, the crown facets, i.e., bezel facets, become dimmer if the crown angle (c) is
increased, as shown in FIG. 15B. If the crown angle is set to such a value that the
incident angle is equal to or larger than a value corresponding to criticality, rays from the
bezel facets are extremely weak. Therefore it is necessary to maintain the crown angle (c)
below the value corresponding to its criticality. Since criticality of the incident angle is
reached when the pavilion angle p=1/4x{(sin'1(1/n)+sin'!(1/n*sinc))x 180/n+180-2c} (where n
is the refractive index of the diamond, = is the circular constant, and the pavilion angle (p)
and the crown angle (c) are expressed in degrees (%)), each of the crown angle (¢) and the
pavilion angle (p) must be in such a range that p<1/4x{(sinl(1/n)+sin'i(1/nesinc))x
180/n+180-2c} is satisfied.

[0113] To examine the effective ranges of the pavilion angle (p) and the crown angle (¢),
the amounts of visual-perceptible reflection rays and the numbers of patterns in the case of
observation along the z-axis were examined by setting the pavilion angle (p) to 38, 38.5, 39,

and 39.5 degrees, and by changing the crown angle (c) between 25.3 and 34.3 degrees,
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3. A cut design providing plenty of visual-perceptible reflection as set
forth in claiml1, wherein a table dianeter is 0.45 to 0.60 tinmes a girdle
dianeter. 4. A cut design providing plenty of visual-perceptible reflection
as set forth in claim-41 2, wherein a table dianeter is 0.45 to 0.60
times a girdle diameter. 5. In a cut design of an ornanental dianond, a cut
design providing plenty of visual-perceptible reflection) conprising: a
subst ant i &ekweeno28MR aiid pP dygresa betgicenl2¢.5hardi 3005 dspredzper bdioeew 005andSFCE | on
surrounded by an upper periphery and a | ower horizontal section, parallel

t o the upplegrdeomithortrdct eeth ofthe salupoofittiedatiliomangaey. FEGSpheryd 20 ghaswn of
a nearly polygonal truncated pyramd forned upward above the upper

hor i zont althe gelatignshep betyeeeqitheltetahapongt of visgalpgrceniihla gofiestion apyeandidha at
the top of the | yqonal . truncat ed ram d, eight cro mai n facets, eight
star facetEoHhanerXOadA thp SaRtoehm ety erncine talnumBeRAl PRGRISend TE SFNP

pol ygonal 1 d..tforned, do rd be ower_hor | tal .secti of the
girdle havalox%g;ea@l g’ﬁi‘orﬁgﬁ‘ﬁ ?oo%@\én\%}og ' ﬁ_lbgvgg 4 gﬁ(f Iuslllviglfi ee%nlra}’(g)%r?mé i'r Sﬁreouolg(t:}é S,
wherein a L&/ Blee@Urdut NS [HHRMuFERNAS thRREMe Bleetl BR RAWINI 2B1RE) B3GRl
pyram d through a center of the table facet first planes each runs fromthe
center axiwed hs@ughaah ®ackiofkiie diembetein wiich becht Ahepivliet angld agegend

pl anes each runs fromthe center axis and divides an angle between the two
nei ghbor i ngow rasiglepisawéhin theoabone desguibbd aaggechas whemsunt ef ohsual-pérteptibioown
mai n facets is a rectangul ar plane surface_having two opposite vertexes,
one bei ng wAection rops laggerthan SE%évltﬂm @amaeéﬁvl@nﬁcqnwen%mgﬁuw%g (paviligns s

int of th _ ' f the girdle wt first pl [ h
Vortex of T N8B o WABbATEbHE PEREARYHF ol pl S ASFIPED. PRaVPHGEBOH °f no
X i Fpl dit autho B e
Cor nei di ng W ReRGaRE sESpLARE 7, TrRE BRI A DRAT R R R Bfetion ¢ oy

facets is @yt frbANGLR dR@YINAGf BhdIAS&nE QivasticH RJarsbt thad tBAtdRoRELd BRvERRING]
facet and a vertex coinciding wth a coinciding vertex of two nei ghboring
crown mai ndifmord.s Adas; withaespegt @ asy dEthp ageiling argdednmdifcrévhealgiéd) tiedantad of he
base

patterns of each diamond of the present invention is larger than the number of patterns of

the diamond with the conventional cut design, which is 192.

Introduction of effective visual-perceptible reflection rays

[0114] When an observer observes a diamond in a direction toward the table facet, rays
coming from a position just at the back of the observer are blocked by the observer and do
not enter the diamond. Also, rays incident on a diamond at an angle equal to or larger
than 45 degrees from the z-axis do not effectively contribute to the formation of reflection
ray patterns, i.e., the brilliancy of the diamond, as described above with reference to FIGS.
10 and 11. In a case where a diamond is observed from a position above the table facet
(along the z-axis direction), the amount of visual-perceptible reflection rays formed by rays
coming in through the crown facets and the table facet of the diamond in the angular range
from 20 to 45 degrees with the z-axis effectively contributes to the brilliancy of the
diamond. Therefore, the amount of visual-perceptible reflection rays obtained in this
manner will be referred to as an amount of effective visual-perceptible reflection rays.

[o1156] FIG. 21 shows the results of an examination made on the amount of effective

visual-perceptible reflection rays by changing the crown angle (c) with respect to different
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each of the upper girdle facets is a triangle having a side coinciding with
one of sides of a crown main facet and crossing the upper periphery of the
girdle at an end of the side and a vertex at which a second pl ane passing
the other end of the side crosses the upper periphery of the girdle -42
each of the pavilion main facets is a rectangul ar plane surface having two
opposite vertexes, one being a cross point of a second plane with the | ower

peri phery v@fuet bhgbadlien est(Eﬁ Qb 3ess, 13815189, &Y. 5t MEa kBNt @dgradReXTRE ahbént
pavilion polygonal pyram d, the rectangul ar plane surface having other two
opposi t e véeffeetiesviesdipepopiible osftedtianrays nfa dglabond mixhfa dogterploankoutdhdgn is
pavilion main facets each having a side coinciding wwth a side of a

nei ghbor i ahoyaas0 i Biendhapivibet angel (v \in 376 deesees acopxigiven agownt ¢f effaesive
vertexes of the neighboring pavilion majn facet and each of, the | ower
girdie f adiseal perceptily reHEItonHAYY BPbiainedily se5ting the HavhieraledsPdd dsereshe of

an end of e EGEeRE Lo 00 (G I et i 2 R PR pRout Pette ner
et ant () Bt TSR RRERdEOG AU PO 08 oK 1 Bler! B EL 0 HEEHE it Tl ©
gi rdl e i's QR it 88 Qegdedd, Hxim@lalRing HCiffasive vasial-bir@dptagteieliin £k ween
the pavilion main facet and the | ower horizontal section of the girdle
ranges fr omadeddbydetingahe cowhlangigt)ae28aridgrkesr dunhiangdepever)w at the erowinhe
crown main facet and the upper horizontal section of the girdle is within a
rag?z Enz gaglfzieys ;qgt tpr?élﬁz dﬂ/grm‘: ﬁg??qwgg}f @ﬁﬁlg@ zlsgalas\vﬁ%pplk ﬂz@&fnaﬁmst of

p<1/ 4x{(sin n) +si n' ~si nc)), n+180-2c}, .wherein n: refraction

i ndex of &%QPaISHd, S Pktame&cL'ﬁiawevebh@iaﬁioymmngﬂfa@%}lﬁP&ﬁeaéﬁ Fe3)-fdepgisele, and
c: crown angle,i egrees. b. A desi.gn providin | ent y, of .
i sual - pertRyfs o B RHE Wpabperiiotlle SRR MEHQuRI SRS omal, Ty o

hei ght ( h)me{ysbeOerme tcﬂtigalﬂtg? of f.ngﬁént‘_tlla?s QJn{ig% tn trhéaiéﬂsthe érowh fSLbks Qﬁﬁirgél})ect

provi ding pl'enty of visual-perceptible reflection as set forth In alm5,

wher ei n a tb adfleetic RyetRErdest thrédizhithe Grohd fhictEis réactied hén ticat®ihngle (c) is
about 32.6 degrees described above with reference to FIG. 15B. In some case, as the
crown angle is further increased, the amount of effective visual-perceptible reflection rays
is temporarily increased. In such a case, however, the amount of effective
visual-perceptible reflection rays is reduced when the crown angle is further increased.
When the crown angle (c) is 34.3 degrees, the amount of effective visual-perceptible
reflection rays is 211. In this state, the brilliancy of the diamond of the present invention
becomes lower than that of the conventional diamond.
[0116]  When the pavilion angle (p) is 38.5 degrees, a maximum amount of effective
visual-perceptible reflection rays is obtained by setting the crown angle (c) to 27.92 degrees.
As the crown angle (c) is further increased from this value, the amount of reflection rays is
reduced and is minimized when the crown angle (c) is 30.92 degrees. This may be because
criticality of the incident angle of rays incident on the crown facets is reached when the
crown angle (¢) is about 31.4 degrees. When the crown angle (c) becomes smaller than
27.92 degrees, the amount of reflection rays is also reduced. When the crown angle is
equal to or smaller than 25 degrees, the amount of effective visual-perceptible reflection

rays is about 300. When the crown angle (c¢) is equal to or larger than 23 degrees, the
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-43 8. A cut design providing plenty of visual-perceptible reflection as
set forth in claim6, wherein a table dianeter is 0.45 to 0.60 tines a
girdle dianeter. 9. An observation nmethod of an ornanmental dianond,
conprising: providing an ornanmental dianmond of a round brilliant cut which
conprises a substantially round or polygonal girdle having an upper

hori zontal section and a | ower horizontal section parallel to the upper
hori zont abhmsest o Rffe@iver tivtkl @ardepabld pRAEcthar iadendfadhes@iatond of thehpregéntd! e
having a table facet and at | east one crown main facet, and a pavilion

bel ow t heidvenigon sdargentitaalthstedtthecongéntideel grier dl e havi ng at | east one
pavilion nmin facet, wherein a girdle height (h) between the upper and the
| ower hor 1335k al Whest themraviont aresle)i®)dise3y gemﬁze maximun anpaat 91 ¢ffpetive

radi us, a pavjlion angl ) between the pavilign nain facet, and the | ower
hori zont alsdekrereRptise ’Eeﬁéc(‘g’Pr”BY%lsr frjned by esing the degh gBgle(g tﬁf%cﬁ?é’ieé%s,
and a cro ngle (c) ween the cr I Q.. a t.he upp rizont al
section o?@'t ﬁléquﬁrcr’vg e @E w't it nmgrerag%&é‘gh%? Qlé% ?‘ga?yﬁ’ngget Re" u(SIIPI ‘g{me%"“ve

equati ons 'visﬁir-;?er@e%@i%_lépfb%&io%%%yﬁ'Igdrelaﬁédd‘}xWh%h%hégﬂdw Rty '(ci(islé@.sﬁfegg)reé,x

180/1 +180- 2c}, whérein n: refraction index of a dianond, rc: circu
const ant, tis apawitl Jf @ffe@ive vsubRp degptidsreflafttbnGay£isQibButB@, 14 i3 tlaghe esatand

observing, above the table facet of the dianond, |ights comng into the
di anond t hriticejity tobéhet imloidentf mgd¢ ofarags dmaidemt badhe srowmcihead$s mgrenbleedowloaantheni n
facets, star facets_and crown girdle facets and emtted fromthe table
facet and crowe axebuke) fserhonts3Qi deeraessi GREversake apald pigvannelnds eedueakirongl 20
kRO LIENT ISR U AT LRI N
e 9 2100, il Q10084308 B8 LRABHP A F61000, -t Hh ol
is about 300. When the crown angle (c) is smaller than this value, the amount of effective
visual-perceptible reflection rays is further reduced. When the crown angle (¢) is equal to
or larger than 22.5 degrees, the amount of effective visual-perceptible reflection rays of the
diamond of the present invention is larger than that of the conventional one.
[0118] When the pavilion angle (p) is 39.5 degrees, the amount of effective
visual-perceptible reflection rays is generally reduced. When the crown angle (c) is in the
vicinity of 25 degrees, the amount of effective visual-perceptible reflection rays is
maximized but its value is about 380. As the crown angle (¢) is increased from this value,
the amount of reflection rays is reduced. Also, as the crown angle (c) is reduced from that
value, the amount of reflection rays is reduced. When the crown angle (¢) is about 20
degrees, the amount of effective visual-perceptible reflection rays of the diamond of the
present invention is smaller than that of the conventional one. Therefore, to set the
amount of reflection rays to 270 or larger with a sufficient margin in comparison with 250,
i.e., the amount of reflection rays from the conventional diamond, it is necessary to set the
crown angle to 21 degrees or larger. However, the amount of effective visual-perceptible
reflection rays when the pavilion angle (p) is 40 degrees is substantially equal to that when

the pavilion angle (p) is 39.5 degrees, and the crown angle (c) corresponding to the

maximum thereof is smaller than that when the pavilion angle (p) is 39.5 degrees.
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' 44 11. An observation nethod as set forth in claim 10, wherein the
lights comng into the dianond is at an angle ranging from 20 degrees to 45
degrees with the vertical line at the center of the table facet. 12. An
observation nethod as set forth in claim9, wherein the dianond has a
girdle height (h) of 0.030 to 0.15 tines the girdle radius. 13. An
observation method as set forth in claim9, wherein the dianond has a table
di anet er dhefkfdll, 1fothQ. @Owi iaigk &) & ekidirlydicdiedde high BHlliaficyAbaded. éh alakgeA F. A
3. A3 A3 A3 A .AYI.A .A3Y.A 3. A3Y. A F. AF3. AFY. A33. A3F. A3. A3F. A

3. A 3. AY. AABUAB OA:effeodfoeAHFuatkpeméFt.Me refledfioAraps Yan AR. #tiseifed feven when the

A F. A 3. AAF. A $(Vv}
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[0120] From the viewpoint of the amount of effect1ve visual-perceptible reflection rays,
it is necessary to set the crown angle (c) to 25.3 degrees or larger when the pavilion angle
(p) is 38 degrees, and to set the crown angle (c) to 21 degrees or larger when the pavilion
angle (p) is 39.5 degrees. A straight line connecting the point corresponding to a crown
angle (c) of 25.3 degrees at the pavilion angle (p) of 38 degrees and the point corresponding
to a crown angle (c) of 21 degrees at the pavilion angle (p) of 39.5 degrees in accordance
with the most severe requirement of the amount of effective visual-perceptible reflection
rays is ¢=-2.8667xp+134.233. Crown angles c larger than the straight line of the equation,
the relational expression p<1/4 x{(sin'!(1/n)+sin'!(1/n*sin ¢))x 180/n+180-2c} defining a
condition for maintaining the incident angle below criticality, and the condition requiring
setting of the pavilion angle (p) to 37.5 to 41 degrees are plotted together in the graph of
FIG. 22. When the pavilion angle (p) and the crown angle (c¢) are in the region surrounded
by the four straight lines shown in FIG. 22, the amount of effective visual-perceptible
reflection rays is sufficiently larger and a highly brilliant diamond can be obtained.
Relationship between table diameter and effective visual-perceptible reflection rays
[0121] The influence of the table diameter (Del) on the amount of effective

visual-perceptible reflection rays was examined. With respect to diamonds in which the
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pavilion angle (p) is set to 38.5 degrees and the table diameter (Del) to 0.45, 0.5 and 0.55 in
terms of the ratio to the diameter of the girdle, the total amount of visual-perceptible
reflection rays, the total number of reflection patterns and the amount of effective
visual-perceptible reflection rays were obtained while changing the crown angle (c) from
24.92 to 30.92 degrees. The obtained values are shown in FIGS. 23, 24 and 25. When
the table diameter is 0.5 or 0.55 in terms of the ratio to the diameter of the girdle, each of
the total amount of visual-perceptible reflection rays, the total number of reflection
patterns and the amount of effective visual-perceptible rays is larger than the
corresponding value of the diamond in which the table diameter is 0.45. It is necessary
that the table diameter be 0.45 or larger in terms of the ratio to the diameter of the girdle.
In comparison between the diamonds having the table diameters set to 0.5 and 0.55, each
of the total amount of visual-perceptible reflection rays and the amount of effective
visual'perceptible reflection rays is not substantially increased by setting the table
diameter to 0.55. Disadvantageously, the number of reflection patterns tends to decrease
if the table diameter is changed from 0.5 to 0.55. Limitation of the table diameter to 0.60
is thought to be preferable. In the diamond with the cut design in accordance with the
present invention, the brilliancy of the bezel facets is higher than that of the table facet.
From the viewpoint of increasing the size of the bezel facets, limitation of the table
diameter to a comparatively small value is preferred.

Application to modified round brilliant cut

[0122] The cut design of the ornamental diamond in accordance with the present
invention has been described with respect to an ordinary round brilliant cut. In the
ordinary round brilliant cut, upper girdle facets 16 and two lower girdle facets 18 are
opposed to each other with a girdle 12 interposed therebetween, and bezel facets 14 and
pavilion main facets 17 are also opposed to each other in a similar manner, as shown in
FIGS. 1 and 2. In the diamond having the ordinary round brilliant cut, a ray entering a
bezel facet 14 strikes a pavilion main facet 17, is reflected by the same, strikes the pavilion
main facet 17 on the opposite side, is reflected by the same, and exits through a bezel facet

14 or the table facet 11.
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applied to a modified round brilliant cut, such as shown in FIG. 26, This modified round
brilliant cut is formed in such a manner that either the crown or the pavilion in the
ordinary round brilliant cut shown in FIG. 1 is turned by 22.5 degrees about the z-axis.
In FIG. 26 showing a diamond 1' having a round brilliant cut modified from that shown in
FIG. 1, FIG. 26A s a top view, FIG. 26B is a side view, and FIG 26C is a bottom view.
[0124] The diamond 1' having the modified round brilliant cut has portions
corresponding to those of the diamond 1 having the ordinary round brilliant cut. That is,
the diamond 1' has:! a girdle 12 having a substantially circular or polygonal shape; a
crown in the form of a nearly polygonal truncated pyramid formed upward above the girdle
12; a regular octagonal table facet 11 forming a top surface of the polygonal truncated
pyramid; and a pavilion in the form of a nearly polygonal pyramid formed downward below
the girdle,
[0125]  Referring to FIG. 26, showing the diamond 1' having the modified round
brilliant cut, a straight line passing through a center of the table facet and the center apex
of the pavilion polygonal pyramid will be referred to as a center axis (z-axis); each of planes
containing the center axis and the vertexes of the regular octagon of the table facet will be
referred to as a first plane 21; and a plane passing through the center axis and bisecting
the angle formed between adjacent two of the first planes 21 will be referred to as a second
plane 22, as are those shown in FIG. 1.
[0126] The crown of the diamond having the modified round brilliant cut is the same as
that of the ordinary round brilliant cut diamond as shown in FIG. 1, and has eight crown
main facets 14, eight star facets 15, and sixteen upper girdle facets 16. Also, the pavilion
has eight pavilion main facets 17' and sixteen lower girdle facets 18",
[0127]  Each crown main facet 14 is a rectangular plane surface or a kite-shaped surface
having two opposite vertexes, one coinciding with one of the vertexes of the regular
octagonal table facet 11 {e.g., vertex A shown in FIG, 26A) and the other being a cross point

B at which the first plane 21 containing the vertex A (e.g., the zx-plane) intersects the

upper periphery of the girdle 12. The rectangular plane surface has other two opposite
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vertexes each positioned on the neighboring second plane 22 and has one vertex C or D

common with each of the neighboring crown main facets 14. Each star facet 15 is a
triangle AA'C defined by one side AA' of the regular octagonal table facet 11 and by one
vertex coinciding with the common vertex C of the two neighboring crown main facets 14
respectively having vertexes coinciding with the opposite end points A and A' of the side.
Each upper girdle facet 16 is a triangle defined by one side (e.g., CB) intersecting at its one
end the upper periphery of the girdle 12 among the sides of one crown main facet 14, and
by a point E at which the second plane 22 containing the other end C of the side intersects
the upper periphery of the girdle 12.

[0128] Referring to FIG. 26C, each pavilion main facet 17' is a rectangular plane
surface or a kite-shaped surface having two opposite vertexes, one coinciding with a point
F' at which one of the second planes 22 intersects the lower periphery of the girdle 12, and
the other coinciding with a center apex G of the pavilion polygonal pyramid. The
rectangular plane surface has other two opposite vertexes H' and I' each positioned on the
neighboring first plane 21 and has one side GH' or GI' and one vertex H' or I' common with
each of the neighboring pavilion main facets 17'. Each lower girdle facet 18' is a plane
defined by one side (e.g., F'H") intersecting at one end the lower periphery of the girdle 12
among the sides of one pavilion main facet 17', and by a point J' at which the first plane 21
containing the other end H' of the side intersects the lower periphery of the girdle 12. The
description is made here without mentioning a culet 13.

[0129] Inthe diamond 1' having the modified round brilliant cut, the upper girdle facets
16 and the lower girdle facets 18' located at upper and lower positions with the girdle 12
interposed therebetween are opposite to each other, as shown in FIG. 26. However,
because of turning by 22.5 degrees, the lower girdle facets 18' are placed at positions
corresponding to the bezel facets 14, and the pavilion main facets 17' are not placed in
correspondence with the bezel facets 14. Therefore, rays entering one bezel facet 14 are
reflected by the lower girdle facets 18', and the reflected rays strike the lower girdle facets
18' on the opposite side, are reflected by the same, and exit through the bezel facets 14 in

the crown or through the table facet 11.
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vT10% (c)u; if:\de by changing the crown angle with respect to different values of the pavilion angle
p: 87.5, 38, 39, 40 and 41 degrees. It can be understood from FIG. 27 that the amount of
effective visual-perceptible reflection rays of the modified round brilliant cut diamond
having a pavilion angle (p) and the crown angle (¢) in the region surrounded by the four
straight lines shown in FIG. 22 (crown angle (c) is 26.7 to 33.8 degrees at pavilion angle (p)
of 37.5 degrees; crown angle (c) is 25.3 to 32.6 degrees at pavilion angle (p) of 38 degrees;
crown angle (c) is 22.6 to 30.2 degrees at pavilion angle (p) of 39 degrees; crown angle (c) is
19.5 to 27.7 degrees at pavilion angle (p) of 40 degrees; and crown angle (¢) is 16.7 to 25.3
degrees at pavilion angle (p) of 41 degrees) is larger than that (about 250) of the effective
visual-perceptible reflection rays of a diamond with a conventional cut design. FIG. 28
shows a plot of the maximum values of the effective visual-perceptible reflection rays with
respect to the values of the pavilion angle (p). In FIG. 28, the maximum values of the
amount of effective visual-perceptible reflection rays of a round brilliant cut diamond of a
modified design having a table diameter (Del) of 0.5, a star facet end distance (fx) of 0.7, a
lower girdle facet vertex distance (Gd) of 0.2, and a girdle height (h) of 0.05 are also plotted.
As can be understood from FIGS. 27 and 28, the modified round brilliant cut diamond has
an advantageously large amount of effective visual-perceptible reflection rays in the
pavilion angle ranges and crown angle ranges in accordance with the present invention.
It can also be understood that even when the table diameter and the star facet end
distance are slightly changed, the amount of rays is not substantially changed.
[0181]  FIG. 29 shows the pavilion angle (p) and the crown angle (c) of modified round
brilliant cut diamonds with the design maximizing the amount of effective
visual-perceptible reflection rays in a case where the table diameter (Del) is 0.5, the star
facet end distance (fx) is 0.7, the lower girdle facet vertex distance (Gd) is 0.2, and the
girdle height (h) is 0.05, and a case where the table diameter (Del) is 0.55, the star facet

end distance (fx) is 0.75, the lower girdle facet vertex distance (Gd) is 0.2, and the girdle

height (h) is 0.05. It can be understood that the maximum value of the amount of
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effective visual-perceptible reflection rays is maintained with respect to the same pavilion
angle (p) and crown angle (c) even when the table diameter (Del) is changed from 0.55 to
0.5.

[0132]  FIG. 30 shows the frequency of reflection ray patterns obtained from incident
rays at incident angles in 10° steps from the z-axis when the modified round brilliant cut
diamond in accordance with the present invention (table diameter (Del): 0.55; star facet
end distance (fx): 0.75; lower girdle facet vertex distance (Gd): 0.2; girdle height (h): 0.05;
pavilion angle (p): 40°% crown angle (c): 23°) was observed from a position right above the
diamond in the z-axis direction (sight line angle of 0 degree). There are substantially no
patterns resulting from incident rays at large incident angles equal to or larger than 60
degrees and most of the patterns appear in correspondence with the incident angle range
from 10 to 50 degrees or 20 to 45 degrees. One peak appears in correspondence with an
incident angle equal to or smaller than 10 degrees. However, rays at this incident angle
come in the direction from the back of the observer and substantially no pattern results
from them.

fo133] FIGS. 31, 32 and 33 show the results of measurement of the total number of
patterns, the total amount of visual-perceptible reflection rays, and the amount of effective
visual-perceptible reflection rays of the round brilliant cut diamond in accordance with the
present invention having a table diameter (Del) of 0.5 (fx: 0.7; Gd: 0.2; h: 0.05; p: 40°) and
the round brilliant cut diamond in accordance with the present invention having a table
diameter (Del) of 0.55 (fx: 0.75; Gd: 0.2; h: 0.05; p: 40°) with respect to different values of
the crown angle (). These graphs respectively correspond to FIGS. 24, 23 and 25 of
ordinary round brilliant cut diamonds, and the values shown in these graphs are on the
same order as those shown in FIGS. 24, 23 and 25. From the above, it can be understood
that the cut design of the present invention can also be applied to the modified round
brilliant cut.

Observation of diamonds

[0134]  Asis apparent from the above description, when the ornamental diamond cut in

a round brilliant cut manner in accordance with the present invention is observed, the
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the crown facets and coming out through the table facet and crown facets are observed
from a position above the table facet an angle smaller than 20 degrees from a
perpendicular (z-axis) to the table facet of the diamond. Distribution through an angular
range from 0 to 90 degrees of incident rays coming in through the table facet and the crown
facets of the diamond may suffice. Distribution of incident rays in an angular range from
10 to 50 degrees is more preferable, and distribution in an angular range from 20 to 45
degrees is particularly preferable.
[0135]  While cases of observation with the human eye have already been described in
the above, it is also possible for a person to observe a diamond by imaging patterns of
reflection rays from a diamond with a digital camera or by forming an image on a CRT or
the like using a signal picked up with a CCD camera.
[0186] The features of the diamond of the present invention can be grasped by
observing and comparing the round brilliant cut diamond in accordance with the present
invention and a conventional round brilliant cut diamond under the same conditions, for
example, in such a manner that the diamonds are irradiated with rays uniformly incident
on the table facet and the crown facets at angles of 20 to 45 degrees from a line
perpendicular to the table facet and are simultaneously observed from a position above the
table facet at a sight line angle smaller than 20 degrees. The two diamonds may also be
observed under the same conditions and in the same fields of view through a microscope
having dual objective lenses. Also, the two diamonds may be compared by being
photographed under the same conditions with a digital camera.
[0137]  As described above, the diamond with the cut design in accordance with the
present invention has a large amount of visual-perceptible reflection rays and looks
brilliant in comparison with conventional diamonds. Also, the diamond of the present
invention has a larger number of reflection ray patterns than that of conventional ones.
These characteristics are noticeable when the sight line angle is smaller than 20 degrees,

particularly smaller than 15 degrees. Each of the round brilliant cut diamond 1 shown in

FIG. 1 and the modified round brilliant cut diamond 1' shown in FIG. 26 has these
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compared by an observer, the observer can recognize a slight difference therebetween and
can also be impressed with the novelty of the ornamental diamonds.
[0138] FIGS. 34, 35 and 36 are enlarged diagrams of reflection ray patterns seen when
the diamond 1 of the present invention, the modified round brilliant cut diamond 1' and a
conventional diamond are observed from above. In the reflection ray patterns of the
diamond 1 shown in FIG. 34, contour lines of the pavilion main facets are clearly seen in
the table facet and in the bezel facets. In contrast, in the reflection ray patterns of the
diamond 1' shown in FIG. 35, the pavilion main facets appear in the table facet and in the
star facets, but a multiple-reflected pattern is superposed on the contour line of the
pavilion main facets in a place close to the periphery of the table facet. In this place, the
contour line of the pavilion main facets is not clear. Thus, in the reflection ray patterns of
the diamond 1, the contour line is clearly seen and each pattern element gives the
impression of being sharp and cool like a piece of glass. In contrast, in the reflection ray
patterns of the modified diamond 1', the end of each pattern element looks as if it is curved,
and give the impression of being soft. Also, since a multiple-reflected pattern is
superposed in the reflection ray patterns of the modified diamond 1', the superposed
reflection ray pattern has depth or a three dimensional appearance. In comparison
between the reflection ray patterns shown in FIGS. 34 to 36, other features are also
observed. However, they made different characteristic impressions on observers.
Therefore, no description will be made on them in this specification.
[0139] In comparison with the diamond 1, the diamond 1' tends to maintain the amount
of rays so that the amount of rays is not excessively small even when the diamond 1'is
observed at an increased sight angle from the z-axis.
[0140] As described above in detail, the ornamental round brilliant cut diamond with
the cut design in accordance with the present invention looks more brilliant than
conventional diamonds when observed from a position close to a line perpendicular to the

table facet. A larger number of fine reflection ray patterns are produced. Also for this

reason, higher brilliancy from the diamond of the present invention can be observed. Also,
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observe the reflection ray patterns without blocking the incident rays.
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p: pavilion angle in degrees, and

¢: crown angle in degrees.

2. A cut design providing plenty of visual-perceptible reflection as set forth in claim

1, wherein the girdle height (h) is 0.030 to 0.15 times the girdle radius.

3. A cut design providing plenty of visual-perceptible reflection as set forth in claim

1, wherein a table diameter is 0.45 to 0.60 times a girdle diameter.

4. A cut design providing plenty of visual-perceptible reflection as set forth in claim
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2, wherein a table diameter is 0.45 to 0.60 times a girdle diameter.

5. In a cut design of an ornamental diamond,

a cut design providing plenty of visual-perceptible reflection, comprising:

a substantially round or polygonal girdle having an upper horizontal section surrounded
by an upper periphery and a lower horizontal section, parallel to the upper horizontal
section, surrounded by a lower periphery;

a crown of a nearly polygonal truncated pyramid formed upward above the upper
horizontal section of the girdle having a regular octagonal table facet at the top of the
polygonal truncated pyramid, eight crown main facets, eight star facets and sixteen upper
girdle facets; and

a pavilion of a nearly polygonal pyramid formed downward below the lower horizontal
section of the girdle having eight pavilion main facets and sixteen lower girdle facets,
wherein a center axis stands from a center apex of the pavilion polygonal pyramid through
a center of the table facet; first planes each runs from the center axis through each of eight
vertexes of the table facet; and second planes each runs from the center axis and divides an
angle between the two neighboring first planes into two equal angles,

wherein each of the crown main facets is a rectangular plane surface having two opposite
vertexes, one being one of vertexes of the table facet and the other being a cross point of the
upper periphery of the girdle with a first plane passing the vertex of the table facet,

the rectangular plane surface having other two opposite vertexes each positioned on a
neighboring second plane and coinciding with a vertex of a neighboring crown main facet;
each of the star facets is a triangle having a base coinciding with a side of the table facet
and a vertex coinciding with a coinciding vertex of two neighboring crown main facets each
having a side passing each of the both ends of the base;

each of the upper girdle facets is a triangle having a side coinciding with one of sides of a
crown main facet and crossing the upper periphery of the girdle at an end of the side and a
vertex at which a second plane passing the other end of the side crosses the upper

periphery of the girdle;
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each of the pavilion main facets is a rectangular plane surface having two opposite
vertexes, one being a cross point of a second plane with the lower periphery of the girdle
and the other being at the center apex of the pavilion polygonal pyramid,

the rectangular plane surface having other two opposite vertexes each positioned on a
neighboring first plane, the pavilion main facets each having a side coinciding with a side
of a neighboring pavilion main facet and two vertexes coinciding with two vertexes of the
neighboring pavilion main facet; and

each of the lower girdle facets is a triangle having a side coinciding with a side of one of the
pavilion main facets and crossing the lower periphery of the girdle at an end of the side and
a vertex at which the first plane passing the other end of the side crosses the lower
periphery of the girdle,

wherein a girdle height (h) between the upper and the lower horizontal sections of the
girdle is 0.026 to 0.3 times a girdle radius; a pavilion angle (p) between the pavilion main
facet and the lower horizontal section of the girdle ranges from 37.5 degrees to 41 degrees;
and a crown angle (c) between the crown main facet and the upper horizontal section of the
girdle is within a range of satisfying the following equations:

¢>-2.8667xp+134.233 and

p<1/4x{(sin'1(1/n)+sin"}(1/n-sinc))x 180/n+180-2c},

wherein n: refraction index of a diamond,

x: circular constant,

p: pavilion angle in degrees, and

c¢: crown angle in degrees.

6. A cut design providing plenty of visual-perceptible reflection as set forth in claim

5, wherein the girdle height (h) is 0.030 to 0.15 times the girdle radius.

7. A cut design providing plenty of visual-perceptible reflection as set forth in claim

5, wherein a table diameter is 0.45 to 0.60 times a girdle diameter.
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8. A cut design providing plenty of visual-perceptible reflection as set forth in claim

6, wherein a table diameter is 0.45 to 0.60 times a girdle diameter.

9. An observation method of an ornamental diamond, comprising:

providing an ornamental diamond of a round brilliant cut which comprises a substantially
round or polygonal girdle having an upper horizontal section and a lower horizontal section
parallel to the upper horizontal section, a crown on the upper horizontal section of the
girdle having a table facet and at least one crown main facet, and a pavilion below the
lower horizontal section of the girdle having at least one pavilion main facet, wherein a
girdle height (h) between the upper and the lower horizontal sections of the girdle is 0.026
to 0.3 times a girdle radius, a pavilion angle (p) between the pavilion main facet and the
lower horizontal section of the girdle ranges from 37.5 degrees to 41 degrees, and a crown
angle (c) between the crown main facet and the upper horizontal section of the girdle is
within a range of satisfying the following equations:

¢>-2.8667xp+134.233 and

p<1/4x{(sin'(1/n)+sin}(1/n-sinc))x 180/n+180-2c},

wherein n' refraction index of a diamond,

nt circular constant,

p: pavilion angle in degrees, and

¢ crown angle in degrees

and

observing, above the table facet of the diamond, lights coming into the diamond through
the table facet and crown facets including the crown main facets, star facets and crown
girdle facets and emitted from the table facet and the crown facets with a sight line having

an angle less than 20 degrees with a vertical line at the center of the table facet.

10. An observation method as set forth in claim 9, wherein the lights coming into the
diamond is at an angle ranging from 10 degrees to 50 degrees with the vertical line at the

center of the table facet.
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11. An observation method as set forth in claim 10, wherein the lights coming into
the diamond is at an angle ranging from 20 degrees to 45 degrees with the vertical line at

the center of the table facet.

12. An observation method as set forth in claim 9, wherein the diamond has a girdle

height (h) of 0.030 to 0.15 times the girdle radius.

13. An observation method as set forth in claim 9, wherein the diamond has a table

diameter of 0.45 to 0.60 times a girdle diameter.

.45.



