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The present invention relates to a cut design of dianonds and jewelry, and
nore particularly to a novel cut design capable of providing di anonds and

jewelry with brilliancy and sci afogxcel ling in both quality and
quantity over conventional cut dggfgg!r[gﬁd ?g &SCRI PTI ON OF THE RELATED ART

| n or defrit@ o BYE fRVRMNTIONANt di anonds and jewel ry by cutting di anonds for
use in ornaments, dianonds for ornanental use in the brilliant cut having

58 facets PESIGRIUS DEVRDKD FORIGENAMENTHIAUBEDS have been obtai ned. Four
criteria used in evaluating dianonds, commonly known as 4C s, are as

follows: 151.Carat (unit of weight); 2.Color; 3.Cut (proportion, symetry
and polish); 4.Carity (quality and quantity of inclusions). Regarding the
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using such diamonds have been obtained.
Four criteria used in evaluating diamonds, commeonly known as 4C's, are as follows:
15 1. Carat (unit of weight);
2. Color:
3. Cut (proportion, symmetry and polish});
4. Clarity (quality and gquantity of inclusions).
Regarding the weight expressed in carats, the value of a diamond has traditionally
20 been determined by the size, which is measured by the weight. The color depends on the
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 incidentally yellowish, if only slightly, ones are graded K or even lower. Cut design gives
brilliancy and scintillation to a gem. The relative clarity, determined by inherent impurities
25  and/or flaws, is also determined at the raw stone stage.
Since the color and clarity are intrinsic to the gemstone, the only factor permitting
artifice is the cut design, which determines brilliancy and scintillation. Therefore, studies
have been continued to find cut designs which can enhance these attributes.

Mathematician Tolkowsky proposed what is known as the GIA system of cut design to

30  increase the brilliancy and scintillation of diamonds. The ideal cut according to the GIlA
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system has a pavilion angle of 40.75 degrees, a crown angle of 34.069 JUN 200
degrees and a table dianeter corresponding to 53% of the girdle dianeter.
Essentially, a cut should be evaluated according to its contribution to
beauty, but nore inportance tends to be attached to the yield fromthe
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per cepkb@RhOferhftend €l ative degree of its brilliancy and scintillation by
the twinkling of the reflected light. Still another object of the

I N\sent$ONMMARY ORTHEIIHWENTION desi gn having a spectral effect, capable of
causing lights comng into a dianond to separate into its spectral
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and crown facets. 15 Since the upper portion of a cut dianond fromthe
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di anonds f orstar Q@d{ﬁé}taﬁecﬂs&haqf@%ﬁbﬂgs fo@rb¥ie b RVEMdsi@Nhdiase & spaconabeffect,
porti on above and a pavilion portion underneath, permtting sinultaneous

obser wapalda obfausitfy lightddomisgivitng diahendar ewwrrdé@cetsitaspdcteal dmpdnémtom teown

facets, lights comng into the table facet and emtted fromcrown facets,

and | iditmenderd tarefiattdluplights dxom tablafacesnnpd @@Wﬂrféfi?ﬁt% he tabl e facet,
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a

i t°the cut é%qegthe S RPHGR 96 2t Hé ?Wﬁt A, fﬁéfd PBMRHY &5 Enges
w thi 578 Frtpe Sadfieof §9 O Brdpf i RRAHR, 0% ok B gHE R e
3. 833340t k{4t 234 crown (Pacgts‘JMNhl?tﬂQg star facets, main facets and upper girdle facets) have
important meaning among the lights derived from the incident ones on the table and crown
facets. As a result of examining the directions of emerging lights, it has been found that lights
20  emerging from crown facets are originated from incident lights both on the table facet and
crown facets and lights emerging from the table facet are from the crown facets. The
invention has been made from this discovery.
A cut design of diamonds for ornamental use according to the invention has a crown
portion above and a pavilion portion underneath, permitting simultaneous observation of
25  lights coming into crown facets and emitted from crown facets, lights coming into the table
facet and emitted from crown facets, and lights coming into crown facets and emitted from the
table facet, when viewed above the table facet of the diamond. To realize this feature, in the
cut design according to the invention, the pavilion angle p ranges from 45 degrees to 37.5

degrees, and the crown angle ¢ in degrees is within a range of satisfying the following equation:

30 -3.5xp+163.62c>"3.8333xp+174.232.
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The cut design of dianonds for ornanental use according to the i vegé@a@
conprises a crown having substantially a frustum shape and subst @
a conic pavilion below the frustumportion. Wen the pavilion angle p

ranges from 45 degrees to 37.5 degrees, and the crown angle c in degrees
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ands more pref $rahby esi3aisshahke lrtaseen or equal to 0.55 and 0.38. In the
foregoi ng di nensional feature, it is preferable for the pavilion angle p

to be 15 betiwosn desigeeasalts timt45 degrees and 37.5 degrees and for the
crown angle c in degrees to be wthin a range of satisfying the follow ng
equat i ¢ anglstE4RaboparlinR2id 8dtoEMe and afl 4 6aphidhitard 8@@tantiallymadel toteg chratber
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facets in the pavilion onto a plane, passing the girdle side apex of main

f acet sptaferbbie shawldlHetiatwerd or Rgualearb5alandXids. of t he di anond, advisably
shoul d be not nore than about 0.3. Mre preferably, it should be not nore
than 0.25, Entheafopegoiigdimensipngrfsprrabit és oxeferablgefor shepavition @ngle pto be

di anond of a cut design having a pavilion angle and a crqmm_an | e
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-3.75427xp+172.81662c2-3.74167xp+171.4883.
In order to make three focal angles coincide with each other in the wavelength range from
violet lights to dark blue lights and to strengthen reflected bluish lights, it is preferable that
20 the crown angle ¢ in degrees is within a range of satisfying the eguation of
-3.7239xp+171.43152¢c2-3.74167xp+171.4883. It is further preferable for the pavilion angle p
to be not greater than 40 degrees.
In the cut design of diamonds for ornamental use according to the invention, the
projection Gd (expressed in the ratio to the radius of girdle) of the distance from the central
25  axis of the diamond to the culet side apex of lower girdle facets in the pavilion onto a plane,
passing the girdle side apex of main facets in the pavilion and the central axis of the diamond,
advisably should be not more than about 0.3. More preferably, it should be not more than 0.25,
and a particularly preferable Gd value is around 0.2.
A diamond of a cut design having a pavilion angle and a crown angle conforming to the

30  presentinvention has more powerful reflected light rays than any conventional cut design, and
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shines brilliantly as a whole. Furthernore, by reducing the tabl eqfgaaaf 04
si ze and expanding the crown facet size, reflected lights fromcrown
facets and incident lights on crown facets can be nore effectively
utilized resulting in nore effective dianonds for ornamental use. Wen
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according to the present invention, and FIG 1C a -4 0 9 JUN 2004
facets and reflect blue lights, reflected lights from the table facet and crown facets have a
20  greater blue component. This spectral performance can be controlled by varying the pavilion
angle and the crown angle. Or if the pavilion angle and the crown angle are so set as to
generate reflection of red lights with longer wavelength, red reflection will arise together with
blue reflection, and accordingly the spectra of incident lights will be visible in the reflected
lights, resulting in an unprecedented harmony of the full spectra of colors from red to violet
25 and consequent colorific beauty.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows an external appearance of a cut design of a diamond according to the
present invention, FIG. 1A being a plane view showing an external appearance of a cut design

of a diamond according to the present invention, FIG. 1B a side view showing an external

30  appearance of a cut design of a diamond according to the present invention, and FIG. 1C a
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bottom vi ew showi ng an external appearance of a cut design of a di anond
according to the present invention, FIG 2 shows a section of thd SGdtN 2004
design of the dianond according to the invent | on; FIG 3 is a diagram
il ustrati ng how a di anond cut according to the invention is 5 observed;
FIG 4 a diagramillustrating a c-to;c reflected ljight;, FIG, 5.is a
i agr aHUE QT SRHGE F0HGTY POPRERERAT FiGh e ree BAPELafeR R e
expl ai ni n tthre% focal angles; FIG 7 is a diagramillustrating optical
pat hs B T1dRt<S™8hi ng in crown facets; 10 FIG 8 is another di agram

i1lustrati ngFftptZ' ks B%F(Pﬁm%fftﬂe! cgﬂtdﬁa aﬁ'ﬂg di 83}%'? ﬁ'%etgﬁhe ivesRion s

still another di agram illustrating optic comng I n crown
facets; FIGFld 4% @ ﬂg}gﬁnamu%{rlaiiﬁ% Rk mlaemﬂdcalt &@&Ja%goto kh oS neeming
in the table facet; F 11 is another diagramillustrating optical paths
of g i gédserve@m ng in the table 15 facet; FIG 12 is a diagramillustrating
optical paths of lights comng in the -z axis direction out of the

opti cal pat hBIG. |4 idatdigred iilustFdtisg a Ftadwefleghd light: FI G 13 is a graph

showi ng the rel ationship between the focal angle and the crown angle with
t he pavil i onFHhdlie aalsagrim iesteatoteey ttoxorefected hghti s anot her graph showi ng
the relationship between the focal angle and the pavilion angle with the
crown angl e B thie adpaapmeaplainipethresiod agelffaph showi ng the rel ationship

bet ween t he l e and the. pavilion I nmeki n ree focal
poi nts coinc ](rfg ’ﬁﬁﬁ%&iﬁﬂ @‘Esﬁ?rtl grpicalpathsy Or}%gg?séﬁfnéﬁ 1”: ‘irg‘gfl? g pat hs

O.I | ght's Cgﬁidﬂ % 1|s gngtkﬁglhdlaF1%|ma1t§lug£raﬁ%%l);%pcai atﬁs oﬁ 1—&9 Qltgl ? Q%wncﬁtc ts,FI G

|s agra Show I ons e nu separ at ed
em ssion |ighfs ARdsthihenRa% hfagﬁnanmhs@mﬁk%nlﬁ ;sa%h@ofihggfsawnhh UstekAld ng
the intensity ratio pattern of | ected I'ight to incident light with a

di anongdeagcording to the invention; 30 FIG 19 is another diagram
illustrating the intensity ratio pattern with a dianond -5 0 9 JUN 2004
FIG. 10 is a diagram illustrating optical paths of lights coming in the table facet:

FIG. 11 is another diagram illustrating optical };aths of lights coming in the table
15  facet:
FIG. 12 is a diagram illustrating optical paths of lights coming in the —z axis direction
out of the optical paths illustrated in FIGS. 7 through 11;
FIG. 13 is a graph showing the relationship between the focal angle and the crown
angle with the pavilion angle as the parameter;
20 FIG. 14 is another graph showing the relationship between the focal angle and the
pavilion angle with the crown angle as the parameter;
FIG. 15 is a graph showing the relationship between the crown angle and the pavilion
angle for making three focal points coincide with each other,
FIG. 16 is a diagram illustrating paths of lights coming in the —z axis direction in a
25  conventional cut
FIG. 17 is a graph showing the relationship between the number of separated
emission lights and the pavilion angle:
FIG. 18 is a diagram illustrating the intensity ratio pattern of reflected light to
incident light with a diamond according to the invention:

30 FIG. 19 is another diagram illustrating the intensity ratio pattern with a diamond
-5.



according to the invention;, FIG 20 is still another diagramillustrating
the intensity ratio pattern wwth a dianond according to the i nveﬁgimﬂ;zum
FIG 21 is a diagramillustrating the intensity ratio pattern with a

di anond according 5 to the prior art; FIG 22 is a diagramillustrating
the pattern of reflected Iight angle differences of a dianond according
to theacF?Wé‘}ﬁﬁodh? upephon3 s another diagramillustrating the pattern of
reflected Ii le,.differences _of...a _dj i : ;

i nvention; 1 'I@] q%fmﬂsa%‘ﬁ‘?rl ?ﬁ(r)&flﬂelrnuﬁtlrgtgggg?ng? ?ﬁjég%l?};a{} ?H%O%aﬁ;%%ﬁa‘? ]tt}éran of

reflect.ed |jpght angle 1 nces of a dianond according to the
i nvent%I%ﬁ?ngg%oﬁrﬁ&glt%g‘eﬁéveéﬁ{g?hgram illustrating the pattern of reflected

light angl e gid fogrenaes of iRustdit Rd i Re£RHyda 0g phRedNRitRla AEmafid according
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS 15 An external appearance of a

cut; degitgd pebr artfli anond 1 according to the present invention is shown in
FIG 1, and its section is shownin FIG 2. FIG 1A is a plane view, FIG
1B, a profi | BIG.@diskl Gegrd€ ilmshatingthe pasternHe reflavtadhibehitomele didferegisteoffacet
11, the portion above a girdle 12 is a crown having substantially a

f r ust uteshapecwirding ththetinbdndiohacet constituting the top facet of the
frustum The 1porti.on bel ow t he g}iﬁrdle_ 12 is a payil.ion h,agi NY e gif

subst ant i al | 51®@34s aesther Gagiar Shistraing Hee nastern ot rsflarien ekt a7ge AffersPghown
as a culet, 13. On the circunference of the crown, there are usually eight
mai n fdcetiamend agrosging i tednyeBt8Ps f or ned between the circunference of

a0, MG TP G A TG AR "o R ey

b en th an In face circunference of the

pavi | i(?l%greglr%éé@t%flaydigﬁlgﬁaeamﬂn% {AGetSvehfiofMaf ormed, and lower girdle

facets or e tween the girdle and the main 25 facets. In FIG 2
whi ch shows BIe et isQNdihg e WustAEing aRE pERaST iftrafatedhglisamle ddsigred a
respectively the sanme reference nunerals as in FIG 1. Here, the angle

f or reddiaynchBectmding 16 deairsor b4t.of the crown with a horizontal section (XY

pl ane) of the girdle, i.e. the crown_angle, is denoted by c, while the
angl e PBEEBIPBION KF FHEPREERRED ENGB ESEA 1ion with the horizontal 30

section (XY plane) of the girdle, i.e. the_.payilion angle,. i ted
p.15Her ei (n af t EF q,%grpﬁ} gppe.asagltyegﬂf FURH geﬁgn of g <¥1amond 1 agco?dmlg sto dt%goprgsenpy

invention is shown in FIG. 1, and its section is shown in FIG. 2. FIG. 1A is a plane view; FIG.
1B, a profile; and FIG. 1C, a bottom view. Herein the top is a table facet 11, the portion above
a girdle 12 is a crown having substantially a frustum shape with the table facet constituting
the top facet of the frustum. The portion below the girdle 121s a pavilion having substantially
20  a conic pavilion, at the apex of which is a portion known as a culet 13. On the circumference
of the crown, there are usually eight main facets 14; star facets 15 are formed between the
circumference of the table and the main facets; and upper girdle facets 16 are formed between
the girdle 12 and the main facets 14. On the circumference of the pavilion, usually eight main
facets 17 are formed, and lower girdle facets 18 are formed between the girdle and the main
25  facets.

In FIG. 2 which shows a sectional view, the same constituent parts are assigned
respectively the same reference numerals as in FIG. 1. Here, the angle formed by the main
facets 14 of the crown with a horizontal section (XY plane) of the girdle, i.e. the crown angle, is
denoted by ¢, while the angle formed by the main facets 17 of the pavilion with the horizontal

30  section (XY plane) of the girdle, i.e. the pavilion angle, is denoted by p. Hereinafter in this
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speci fication, the main facets, the star facets and the upper girdijg JunN 2004
facets in the crown nay be «collectively referred to as the crown facets,
and the main facets and the lower girdle facets in the pavilion, as the
pavilion facets. For the conveni ence of description, as showm in FIG 2,
coordi nat e axes g]of a ri ght-handeg systﬁr‘?1 are su o&ed in the di armng of
whi ch Epsificalion.sths magip farstsy Piaiter POmPPREPTBRREEISHe PReis (R HieSPiedPaY Bhd
its origin.0 is placed at the center of .the .qairdle. .lncidental h
y-axis oLECHERY SHBHRT Fep L TR E et P%J Eﬁer’B%‘t”gfla"eg%\%ﬁ? P R HEE i%‘?%ﬁtés 5

the paper fromthe, origi.n Q. Forcihj [ Lon,; i GalhoRAatRAsrreene
studi e el%a\flﬁoen’fagﬁf‘%\ﬁaaﬁgoﬁga&ggdu?é éhélcég%ﬁlégd(ﬁ?g}%% & 8glli’supp(()}sed1 to be’

symet [ a4/ {__9)%@ S%ft %ﬁgﬁf-ﬂﬁ(&dt%d al stlg}ﬁ? BYe Sbpoddd HEYE 88Smor)df SNEMYR Y axis

degr ees segnent, e symetrical with réspect to a plane (e.g. the

zx- Pl aBGhds TPeast Bbhith cRENLIhOtati R Hs OHEWD & p0idel @akhpaiibe otehe
considered in a region of half of this segnent, i.e. a 22.5 degrees

regi ongirfRI  IdtSdeRAB;, tHeG- 1004k nbooshdwichered Badaunait iiodirdcted toaohtipdiank pidant]
optical path of a light comng in a certain point at a certain angle,

i nci denlie papghtrond themrigom it s in this 22.5 degrees region were traced. The
whol e optical 15 paths could be easily estimated fromthe symetry. (2)
In tracing ofor Bus sysaifiastions aetirall paihs weag staied i pheclolloiy Bg PBYFed S fect or
having startin poi nt coordinates. (Xi, Yi, Zi) .and directional  unit
Vector (1 r{D e Gimoadcint sumtocch b b TR SEY BEE ALY Bhown
pojnt coordinates (a c) on th l.ane and .it:s r i tor v,
DOLG RS B S it i R, 2 afPelh oy OB § pABRS T (e ¥
total Qi-PFa{nSf‘t ﬁh%%%&n&% &?ﬁ%%f%h@%é bRa bl &af &L phdhe wireWanSBbRafACSt ,

two upper girdle facet star facet, the pavilion main facet and two

| over gikd] ef fhatelfSihidRemauene TRr £2.5Akfreoé rédiese Fackbtanshen ldlriedhdy
45 degrees at a time. The outer surface of the girdle was di sregarded

here, begalisen (bhiseRE paimyhidosticabbathade laghd chadhd int4 tertdinfpoidred escewiaih a
tinny height. (3) Optical paths, angles of em ssion, points of em ssion,

r ef | ecthgn, modenehights hioonpoi2B ipdhisl 6 deerpastregion otare frabet wads Wheyhertia) s
and pl anes) were deternmi ned by vector cal culation. Thus, points of

r e} ecpatds copldbegasiborftimde b iPadbe AV WBEEYcal cul at ed as points of

cquat ; ons) - CEIRERE POFEHEC = TR J Sy o el I 20yt RS HRy,
Bt R e e E G
2004 by a vector having known point coordinates (a, b, ¢) on the plane and its normal unit vector (u, v,
w) to the plane. A diamond cut in this way had, in a 45 degrees region, a total of eight faces
20  comprising the table facet, the crown main facet, two upper girdle facets, the star facet, the
pavilion main facet and two lower girdle facets, and seven more sets of these facets when
turned by 45 degrees at a time. The outer surface of the girdle was disregarded here, because
it was a cylindrical face and had little influences with a tinny height.
(3) Optical paths, angles of emission, points of emission, reflection and refraction
25 (angles of intersection between light rays and planes) were determined by vector calculation.
Thus, points of reflection, refraction and emission were calculated as points of
intersection between these lines and planes {solutions to simultaneous equations).
Equation for lines: Ge-XDA=(y-Yi)m=(z-Z)/n
Equation for planes: u(x-a)+v(y-b)+w(z-¢)=0

30 The points of interseétion were calculated as solutions of these simultaneous eguations, and
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the points of intersection with each plane were sequently and conzﬁlgsjm‘nmh
calculated so as to obtain a right solution satisfying the conditions.
Directional changes (vectors after directional change) of optical paths
upon incidence and refraction were calculated with the refraction index
and syn hetl ctors whicg 5 constituted aof the vectors. of incident
Tt BhEon b SR G PR et R Thcs GRS B RIS TP AP HS S RhE iy TP
refl ect he f.or.m of Sy, etic vectors was different. Light rays
after 8})%éc?|rﬁgg&8%3‘ﬁ§%n%?§t]? rngﬁéjﬁ‘tsed by |ines having these points of
| ntersect | N pif. i3 LAl LAL ROLALS aff\pg LEsichef (RdeDYorR 8085 BNk ighA¥S

were cal cul ated as sca products o rmal “vec ors facets and

the di agtig98fion’ 8etLEAcQhte ORh thaYssaand l\f{e@; EndUGHIRM: ARG WAkh were
smaller than a critical angle, em ssion took place as refraction, while

r ef b eclebtit@eaUreHe Wo@HR ofiihcid@f 1Gheahelof phokr @aektidAs CaliuldtRhl €44 841 int he
point of intersection between the light ray and the plane after the

di r ect itbeadme haaygier wallectibguihedglotiie fanevel spmdetibeearewcalifataiti odhighasays
performed. 15 (4) These optical path cal cul ations were applied as

appr opritat eiilbotihlatl chihge wene reffreepated by tlirsei ayifa tmst rwigb sérintarepctipderst o
t he source of ght) and to the light ray (fromthe light source to the
poi nt GFETHBEBP\%% on) Thus the tracing of the optical path fromthe

ght sour ceAgels FB5 4@%&@%&% ﬁféy?%gfceéﬂﬁa?oﬁ%'@%?%aﬁ%tao“da{affs??fe%h'éSme
pr '.16]C| 91 ?lzv &)5;)5 o:tI inget gﬂé t}\{@éue% 1 ect\é@s é‘%%ﬁﬂ:as’tsggnd ‘958:3 sn?h §8%8 le&mﬁr om

duri rons 1n am)n nponent ener

f acet S Mﬁgr iﬁancﬁa‘%éa@ aBE&@ éxﬁﬁﬁt)ﬁ t@btk ]ﬁgbeaa@g'leﬁactloﬂsahglgggﬂécﬂgn diug'écp@here
angle, while blue remained in the di anond. For the destinations of the

bl ue corpangRbfer! NMBorQRth eade P AUMSLIVE tBe fmguasﬂeltd@yechh@ badréa-tHe Sght Retnd
met hod. I n defining the size of a dianond, besides the dianmeter of the .
t abl e dhie plamerafter aht alitehidona? shehi gneae figefedtdue agewdbed thasdfie calhelatipowres
hei ght, pavilion depth or total depth is sonmetines used, but they can be
cal cul a@é@km@nce t he tabl e di arreter pavilion angle p and crown angle c

are determne)(;lIq andth ore ey Wil be dlscuss d |n
Regs f& HP§

speti ficat i ot éplep t’&%ﬂ”&%eﬁ € F%aE’Pé'B&‘PT‘*g? RLFE&*“FPBERZFhe
si de o& the

h
certain dist nce%lef ?bsr%r ‘Qg%) Sfdestﬁgfgnrﬁ?fmf rog%%gg H dgg] ;\éeéhtf g]ff’lhsenﬁ%lﬁe z

axi s (g&m:@{o e nié?&sée%ltlom? e s bR Eif A6A% e oPELE SLMESoh RBe ERTLSE LRE
lights - 9 JUN

to the 11ght source and that of the optical path from the light source side to the emitting point
were calculated based on the same principle.

20 (5) Incident white light was separated into the spectrum during multiple reflections in
the diamond and red component emerges from facets when it came to the facets at an angle
less than the critical angle, while blue remained in the diamond. For the destinations of the
blue components the optical paths were figured by the above-described method.

In defining the size of a diamond, besides the diameter of the table or its ratio to the

25  diameter of the girdle (in %), the crown height, pavilion depth or total depth is sometimes used,
but they can be calculated, once the table diameter, pavilion angle p and crown angle ¢ are
determined, and therefore they will not be discussed in this specification.

A diamond, set in as jewelry, is usually observed from the side of the table facet. As
shown in FIG. 3 an observer 30, who is at a certain distance (from 250 to 300 mm) from the

30  table facet 11 on the z axis (center line) vertical to the table facet, perceives the reflected lights
. 8-



fromthe dianond, including lights having entered through the tablo{f f acet
11 and enitted from the crown facets 14 (which may be referred td SgUN 2004
"t-to-c lights" hereinafter), lights having entered through the crown
facets 14 and emtted fromthe table facet 11 (which nmay be referred to
as "c- ghts" hereinafter 5 lights havi ng entered through the crown
facets rw %ﬁ&méﬁ?“ﬁdt sgludinglighie énae\nnffea‘tdefthéougm ¢ tatlcfreeiall and qoaitied fwe t o

as "c-to- ht s" reinafter), and lights having entered through the
tabl e f}é?ccé?w’i ac&?fdl‘lh(?ﬁhfclhéaﬂf betafermed tt"a‘*‘lﬁl Etoffa]é@tts }fmﬁ\ﬂ?fgh may be referred

t "t t ht " ft . f t he

0511 o b B R DB b S P BESE 0 Brac v
ref| ectadol f.t g %@w@gaﬂ%lt% hEARH A phser ver. The posi Lion of

I ntersection ence

e axis of I'ght source) and the axis of
emgssi on shalidn D@0k efth b ehrol, OF Hle ROV TacetsBNh JaEnidRd! fortnd Q‘%{VB facets
intersection shall be defined in this specification to be the "focal
angl e" 14 (WHick hrydeirtRiRAEEEs Tcholcizats” aughmfamoagda c-to-t light, a t-to-c
light and a c-to-c light are within a certain range, these three
refl ected |ilgdlts huemglentdred clxoapl elie Gibld faeetSiAnmmdt dniieted \Mran thd€abldbfacet 11
di fferences among the three reflected lights in focal angle are not nore
t han afyduth may beeeferred fo ag’ héﬁotlhgb@ hefelredtedd | i ghts are visible to the

observer under any si ze of ht sources. |t has been_ found that, when

any two or noY @deF for ke ?W@éﬂer thg?ré%lvwlte brilliancycand] scindilletion obe Hagmondp ghe
est V of .brilli t|| ion can achi eve The t-to-t

e e s e ptngip Y iond siuaeahre s et e”ois’d}%'r Liptgoctie

C“t desy 4 «9fs @ i 19&@1}29%0&?%&3%)”&%% Qe L0% R fﬁ%sﬁ‘én éh’&‘ﬁeﬂltc‘hﬁg rh&ﬁ Giptocal

points: the o € 0ohe ' 0 to- Sne" of
C-10-Cald %tangyy]mh&':'tm@ﬂ%l:tg&)e&aﬁ%e delf@ta ihhid %@Iﬁcmdmﬁo w2 thE'“foQal(%\ﬂg!eght
is on the back side of the dianond as a convex mrror (the focal angle

t hen | HtBxpitRsaRes i fodhl @nPleWsnosk @N)to-tdighfGalto@nigheasd atthe ctighbak Witkgihta
exists, and its focal point is on the front side as in a concave mrror.
Wien tdeetdiocahggpohere thfeecreflocttd llightst rearid ti@Sotisetver ot thghime simn  tWkerb ek
side of the dianond, thus in the -z direction, by analogy with a convex
mi o ordlfﬁe’c‘enF%S AeRS e dhree rafiacted; LightsioHawal Apele srenqtimara thauabast Fdcdeemes, on

the table facet 11 own, facets 14 _of the dianond 1 hav ached
the ob r%%e rggeqted ﬁ&&ﬁﬁreo*fmﬂ?ewt%? eYVEE apder oy gize of gshfgswaceﬁﬁé%as een

invent the cut. desi ntloned 12
reach asqér See? SRpOF réalor K foggﬁ SRGT %reb%%% uﬁe%aetac%‘/egtef he lth %€ a
resul tle%é’l%f lb'rﬂﬁ'&r&y angus%mm:flgtlblp c&g BQta lﬂfavetdheTflﬁplt@t er\]-,' :!'[s (39@9&1@9 httl
observer side) as shown in as shown 1 n
2004  and accordingly can be 1gnored.

20 The cut desilgn of a diamond according to the present invention has three focal points:

the one of ¢-to-t light, the one of t-to-c light and the one of ¢'to-c light. When cut-designed so

that the focal point of t-torc light is on the back side of the diamond as a convex mirror (the

focal angle then is expressed with a plus sign), a focal angle of the ¢-to-c light exists, and its

focal point is on the front side as in a concave mirror. When the focal point of c-to-t light and

25  t-to-clight is on the back side of the diamond, thus in the —z direction, by analogy with a convex
mirror, it is understood that lights having come in various directions on the table facet 11 and

the crown facets 14 of the diamond 1 have reached the observer 30 in front of the table facet 11.
According to tﬁe invention, in the cut design above mentioned, the c-to-e lights also

reach the observer 30, as their focal angle become negative (-f} and as a result the lights focus

30  in front of the table facet 11 (on the observer side) as shown in FIG. 4. Thus, as shown in FIG.
-0.



3, when a light source 20 of a certain size is placed in front of the
table facet of the dianond 1, |Ilights comng into sone of the crovaQf.ﬁtI‘bZﬂm
14 (upper crown facets in FIG 3) out of the lights fromthe |ight source
20 travel on the optical path of FIG 5 in the reverse direction and are
emtted fromthe table facet 11 to reach the observer 30 in front of the
t abI e faléen plighhsoymelGolamepatain fige i li’lg?ﬂdsm éw ﬁ{:,thle rfelele faasepf the&mmqareécbt s
(Io:z}\ﬁe'rh crown facets in FIG 3) out og ts fromtE ht source
20 t r avBPt P TRRE YR EpEg L H&%ﬂ%fw@ 14y uipﬂert%wre ?sslé HG e hpdehtyr e

Front gt ﬁ}g‘ gg,geroug’cgg@e?a 53t Piry) 228 PFC%IAC%“’ AT dpegon g e "
girdle ?Hl?c tﬁﬁegéc%ﬁpgo acﬁ%ﬁ"eg s?%eﬁ%f) on? ﬁoth ?192% F@l SII.ttthhe

absol ute va ue o ocal ang

t hag 1gaﬁt9 drH@ 1tg@1@@!t:onﬁﬂghﬁo%thérm@o&n tfgbess 14 @mer' &O\EA ﬁceés ﬁrﬁxec??a'%hz of ﬁsg

t-to-c , c-to-c light reflected by t I anond
becone hl@ﬁfsaﬂrdnﬁ|th@-ﬁ§htt§oﬁi-€@|20tt%1’ 6h thepeRRaRf AR in BlG. MHOthe REYGEL ¥Redt RSB

i ghts together and sense further intensified brilliancy and scintillation
of t he are¢ eniteslt fedn hbpditces Hithe cilpwin thtst 1atazatiowietohb&vacIinSrorASf tHeaable
t-to-c light, c-to-t light and c-to-c light reach the observer 30

t oget héscet L heindlaalon8inge thyokemeter.clel gt girdie Biainietirasfcydiamdnd bbeven one carat
scintillation. Presence of c-to-c |i tto c lights and c-to-t i h

US| ng & duford Raifithrabsolyig valpof tha gvaél ppeds Pl gy eslishy in FdGnd ang

o 1Bl o e B e 4Re < b P P11 e rbdBt & hoEhs Fofr: HerghES c&ﬁ-ftehe
br OthElﬁ%‘P aéﬂ%%ke%e%?heoﬁla]ngosnd %econ];eacetaﬁlef1 nd %raveﬁ?l\n?arf & gt oblsQrver 1y EIWhPO

differe I'Tecti rom a’ i éction su |aIy par al

each taceiveltRed l‘i’éhrt@ﬁ)tgleﬁfér %d %eﬁée%}th@pgltgngxﬁetf DE1Zn&hSd s&hPatioh s¥heUgh
11 illustrates how they are emtted shows the optical paths of

| i ght s réugteddidiNs.a RIGS 6 il @brads v i ecduh@ rA%ttJh@ 40 c 1igBt, cGoltdight hagicyscon
crown facets in the direction of the -z axis. O these lights, lights A
have 2bghkoneadhn the rohsgeerd BOMogetdier, ediei diansubsi alnbksalkkoellpat ah | @hllikocyc modn
facets to a direction at an angle of -12 degrees to the z axis. They are
r et} ecewdtiBgtigmvi | i on facets, reach crown facets on the other side, are
reflec ed t here, aV|I|on cets_on the other side, and are

trans snce oficdo: piteeehtsand cdost Igatshot t om S|de of the di anond.
Lights B hav COne & lrectl ons les of -12 d 20T o]
110 ogrees L Wb PR 8 e lioheiat Pa AR Fa tro bR Al & T9bach

pavi | i Q%rte@scgh§ £ @aﬂl@%aé& heim&iA, o126 88 T lt}?&t_r% LheLe. gn%’f'g d¥ffeter) as an
transmt -10 0 9 JUN 2004

embodiment of the present invention, lights were brought to incidence on its crown facets and

20  table facet in many different directions, ranging from a direction substantially parallel to each
facet to a direction at a right angle to the z axis. FIGS. 7 through 11 illustrates how they are
emitted.

FIG. 7 shows the optical paths of lights coming in a position of (.98 in the ratio to the
girdle radius on crown facets in the direction of the —z axis. Of these lights, lights A have

25  come in a range from a direction substantially parallel to crown facets to a direction at an angle
of -12 degrees to the z axis. They are reflected by pavilion facets, reach crown facets on the
other side, are reflected there, reach pavilion facets on the other side, and are transmitted
there to be emitted from the bottom side of the diamond. Lights B have come in a range of
directions at angles of -12 degrees to +10 degrees to the z axis. They are reflected by

30 pavilion facets, reach pavilion facets on the other side, are refiected there, and are transmitted

-10-



around crown facets on the other side to be emtted fromthe Uppe@!FimFZ@%
the dianond. Lights C have cone in a range of directions at angles % ﬁ
degrees to +32 degrees to the z axis. They are reflected by pavilion
facets, reach pavilion facets on the other side are reflected t here,

h f t th t.h f h t
f acet sAKHBY CHAVE TSP ABHPUHS T %' gure e EPAERTET IS HErs AL B OB ey | or
the b ide of the di e,
di rGec? f‘%ﬁﬁ%s ag%gﬁnée mg“fra%ez éreF% att 3“5869%@8 rd(eégg%f W“L%e %P%)%( |tés)Ihe'Iz'hey are
refl eC{l‘ﬁQ R rQﬁec'tA a&rﬁ%%tf&etg ?@a%ﬁ ggé‘%lbﬁ tQPsTRGRE SthePsiBb G rOLeTRE eRitHe, are

refl ec here and are transmt y the table facet to be emtted
fromt h&%cﬁ' PRS/ Sbdle oﬁthetﬁﬁepshm{ﬂecte@tgm&o Bie @R nARMEESs tH’éyalab@.Etgﬁe fém,
directions at angles of +60 degrees to 90 degrees to the z axis. They 10
ar &. r ef} £5108a HamipRN ithére o baegiitted fre@ahe pattdrh istlr of aleediamondt HeigbtsH2hawd de,
and are transmtted there to be emtted fromthe upper side of the

di anonebndinG réngehddirettmsaptinglab ofralthdegodes|th ghO segrsrs tgthiers axipodiber or¢ of
0.8 inthe ratio to the girdle radius on crown facets in the dlrectlon of
the - zrefleitsd b@fpaviies dadeisgheash phvidihn facatstratde othssidenarg TP%‘??Q@ theginagd are

direction substantial l arallel to a crown facet ectl n .at 15
angl e bensBHtedely @@stalb§ gﬁ@ tp bpqraittedifeqm She upReT Isé‘iﬁl %ﬁthﬁf{ ﬁ’&\% i gAgh 522et s
h f t th d f th i
{ Bcet shiF GRS Bunnes ohEiTecRe: &) v o 2 erGe S PO bt bk Fah, PR O
d t s
3813(8‘23?1@ reﬂ?c‘o i§§ p&wﬁlon (?E}f r(é\%ﬁae }%A\th?n fa%é}%eonotfhe %'tﬁé?rcgiﬂé) %%daére angsasttaf

rees are reflected by pavilion
facets |5 AGH Pdhsda. S|de are refl ected there,
reach %:hrecr)gna)c a%gl:%edofg&? 1F\He ot rﬁi?lggffj%ﬁand the table 20 facet, and are
em tted fronpides LRRAIthS bffcdbathiaf dightiyaehingdn 4 hestol biyh8 $n thd ghiogoBbhave
come in a range of directions at angles of -38 degrees to the z axis to
the di piedlei@bivafod rews favdts in Md dir¢dieseflthght exiar e éhhetse éﬂhﬁﬂﬁ Gahier dgve
facets on the other side. Lights C have cone in a ran glrectlons
from t frendin ecehenirom a Heectzonasabgtatneaay @aradlel tom cHv R eh@gff‘ FERYP thaP 2

axis. They are emtted froma e from facetstot l e
atel awgﬁf SPeersehi oo | Ana 95 i b BP SR el SRR e BBt 8D 2

degr ee to, 90 r he z axl Viedal i
facets® tPT‘F lg‘f %é? Y& eatgdtther rg?% arvélﬁosm e@LL H'Leoﬁgy 0 gﬁgﬁﬁ %}gld fromthe
bot t Onhus | bq)(:t"tomoglde Pendiamnd. Eig@ts aﬁﬁ' @V}ﬁwE bﬁn@ﬁ‘f-d falge PRdiRSctdhs hi YIS of
coming In a position near the table of the crown facets, i.e. in a

posi t ' 0f3 Qarsdo B8 aBgrebad e bQxiIC TYEY i cereNadediBy phﬁhbxlﬂéacdtsr ecth pavibbn t he
-z 30 axis. Lights A have cone in a range froma direction substantially
par al | elcefs@nath@lothvt sidr; eie feflected fiere, Wechlobive G@4ts on the other side and the table
20 facet, and are emitted from the upper side of the diamond. Of these lights, lights B have come
in a range of directions at angles of -38 degrees to the z axis to the direction of the z axis. All
these lights are emitted from crown facets on the other side. Lights C have come in a range of
directions from the direction of the -z axis to a direction of +58 degrees to the z axis. They are
emitted from a range from upper crown facets to the table facet. Lights of D have come in a
25  range of directions at angles of +58 degrees to 90 degrees to the z axis. They all directly reach
pavilion facets on the other side, and are transmitted there to be emitted from the bottom side
of the diamond.
FIG. 9 shows the optical paths of lights coming in a position near the table of the

crown facets, i.e. in a position of 0.4 in the ratio to the girdle radius, in the direction of the —z

30 axis. Lights A have come in a range from a direction substantially parallel to a crown facet to

211 -



a direction at an angle of +2 degrees to the z axis. They are refbsm%by
pavilion facets, reach pavilion facets on the other side, are re 04
there, and are transmitted in an area fromnear the upper part of crown
facets on the other side to the table facet to be emtted fromthe upper

de of the. di d t,ea00!
of izoﬂénggté‘)é‘I Higngels oﬁg gt B Frd 3R a at SRR ) 0K PRRR 200 00
the ot her étﬁgnghgﬁ %Sﬂh&éf?e@teh%&% aﬁop?ltaqr laea*l if agméahem{mslom

si de of’awlﬁo dra ows the optical paths of Iights coming in a

posi ti hel otBer siddto@hPOHid {208t 18fbe RQuidfted Brobhherapto t o
the gir %%@¥8%ﬁ§f&?ﬁht ﬁée@gﬁegﬁtor{ S(l)f tohe -z a>?| S. LleghtseA 0have cone in

a rangggf bPMedifhéRCt LhtsBhshabBdhédn y/rapge af diedetions dhengdleddfe-2fdagstes todl
direction at 10 an angle of -35 degrees to the z axis. They reach pavilion

f acet SdegdBék 8 Be L GRS NThdyedatthprelidrofacdie o e ¢tber §fidemndiree hotmswitted derof
the dianond. Lights B have cone in a range of directions at angles of -35
degr eew licemitdd degr gedotiom hide of thxdwmoTAey are refl ected by pavi l'i on

facets, reach crown facets on the other side, are reflecte}g er.e, reach
pavi | i on facBlG 19rehotie ths ensicakpaths of hghds spming on ¢ Resitiprpearcthedably fgsk i

di anond a nunber of tines ts C_hav |naran of 15 di

at angP‘e% ppfition of ¢ a3 Peie r@8°$ﬁ§‘ed%‘§416é%£P mﬁ‘% ¢ giresh °§' e?z aré rlréFﬁec ed
by pavjlion facets each cr el Lhg, a c A6

and ar BaYe CORE D3 T2R8¢ h-g a fifeqtion sugqs tlE%JR parmﬁtlﬁé@lﬁ% 1{;) zy'rléjfs?il %ntq cﬂlee h@ll? Le,

di %mn%n ffxoélgg% giSQegfae\égtocﬁm k. afh@@ﬂe%cf?&naﬂl15@ﬁcb@n§n@5re t@é‘ﬁl&lnﬂ&e@f‘uhé‘r@&

degr ee es to the z axis. They are transmtted by pavilion

facet sy Qm1t&é@fr9ﬁ1nﬁé b&tkSiE sid@ dPehLMiainbsal fIightstERaR0dok@ning tegobf dinections
diamond. 20 FIG 11 shows the optical paths of lights coming in a position

int heaﬁﬁﬂéléﬁbf fpardegades tthelo ﬁ%ﬂees foatbetz, asdis.e . Thep aae p@&ﬁcmdobw @ﬁVl@Oﬂ)iaquF t he
ratio to the girdle radius, in the direction of the -z axis. hts {g
have cemehicrove fpeatgen fheorther ide; evy neﬁﬁctsdlﬁ&ﬂaﬁ@%célﬂayﬂt?&rfa‘felt%‘lm 'E}tﬁ bl e

facet to a direction at an angle_of -35 degree E’Sﬁf%ﬁ@é axi s. The ach
pavi | i end preciarther geflectgd an t}ter%iﬁ”s"ﬁf‘i 2 BHTPREIE RS hét €LPBMT AL

nkf osd a%c*‘t%@‘s’é?g?é\s%oﬁﬂﬁgge 4B SRR R B3 T8 Ble A 'ﬁ??ﬁ‘"?'. ht s
inar 9% Oéach%?oxgr? %{:@Fﬁhoﬁ g %Qﬁsﬁ@%nﬁi%@ RaPRVhhd Qb ftl%%@ltn%te@f&re to be
ref | ect®d t hEe,“ Feac pavilion facets on the other side, are

refl eCE&%@édﬁﬁsﬁ th@fﬁilp@rr §ad bANS ik k6. DYLi@HOWhiacRks ian rddge cilretisisde t o
be emtted fromthe upper side of the dianond. Lights in a range of O

degr eegngleOof-3f8 dEE086 90 daghet hethpavixid. oMhkpest gransmitied ot prerilici fdegts on
fol l ow optical paths symretric to 30 those of the lights referred to in
t he abéhegthanddatabetanzitisdiftonethethptiomoide flabedivmogdpe emitted -12 0 9 JUN

2004
20 FIG. 11 shows the optical paths of lights coming in a position in the central part of the

table facet, i.e. in a position of 0.02 in the ratio to the girdle radius, in the direction of the —z
axis. Lights A have come in a range from a direction substantially parallel to the table facet to
a direction at an angle of -35 degrees to the z axis. They reach pavilion facets, and are
transmitted there to be emitted from the bottom side of the diamond. Lights B have come ina
25  range of directions at angles of -3 degrees to +35 degrees to the z axis. Of these lights, lights
in a range of -35 degrees to 0 degrees reach pavilion facets, are reflected there, reach the
pavilion facets on the other side, are reflected there, and are transmitted by crown facets on
the other side to be emitted from the upper side of the diamond. Lights in a range of O degrees
to +35 degrees reach the pavilion facets on the other side, follow optical paths symmetric to

30 those of the lights referred to in the above, and are transmitted by crown facets to be emitted
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fromthe upper side of the dianond. Lights C have cone in a range G%,
directions at angles of +35 degrees to 90 degrees to the z axis. eWN 2004
foll ow optical paths symetric to those for lights A and are transmtted
by pavilion facets on the other side to be emtted fromthe bottom side of
t he di 5 1t is dentf 7throuh11t : st ligh
com ngBPR Crgaghehal AUt ho QU TP AT T BPOEE PIORTETY TR
facets, Sole, fromt t e fa after d
ot he B SRR a ol SeRakbtonge eRa T ¢ ol BT ol R el e Wb S BT
the g%' ﬁJré‘er%smfsge%tb avhn,% fuegmétﬂe%wr@amofbe@H};&t@fx%acﬂp@gmamde of
emtte rom Ccrown his presents a marked difference from what
has begp digygabed by anal yS| s of simlar optical paths 10 in conventional
cut designs, i.e. nost of the lights are emtted fromthe table facet. Qut
of g he optici ispaideat SRAWRIGH Fiizougl/ 11 iaaugbst likht pedhltg @f threwghddeterdight s
toward the -z axis direction are picked out and collectively shown in
FI G 12cetsrart Ansllyleraigtedifront tte crbwyfcstsahd Edhe aresmivtetl fipin thegable dives adihown
in FIG 7, what have cone in crown facets near the %lrdle inthe -z axis
P

di r ect being raﬂﬁttqdrﬁ@;xhad@nmﬁdtatr@ophﬁmm theotirectigaet el tigbtsdayine comedn the
(denot ed b{ . The lights of (2) are what have co in cro fa ts in
subst afrtiafarcst, frWét 0fﬁ¥’%j’él$1é5if‘ﬁ“flﬁég fmabbﬁéwer%éf? prtied oGP hi2estes 8S and

h d . f f h h
5m (iR AT R M R e
6 t e g ngg}nq.lﬂxeal rt.l?tbdh?lsgﬁlgqeét gu)ragtatf]f tfn;'ﬁ Qgﬁdeq{l)fteﬁ”f;ol}n ﬁ'[)oun ffg*&a%t s on the

er S| avi n cone near the ary bet ween

Cr own facetsoapds Eﬂl%ph@illrﬁat}flsaﬁ%nag Bhewn thRuft & ﬁth&&ﬁﬁcxﬂéhttli&%ts ZovwaXd S
direction, and are enitted fromthe tabie facet (denoted by (3')). The

| i ght stiaf -2(#)is di¥8stionGare Pidke@Rut Bad icalbcdvdlaeRtwmeaFIGhe2. bdundar diamiaid) the own
facets as shown in FIG 10, conme in the -z axis direction, and are

emi t t etghtsarh(tr awnodtaddhs lightst dhewotihéilG. 8 dhat( eroer ibycréwn FjcetsThrar|thght s
of (5), having come on substantially the mddle of the table facet as
shown™ Endle| g the| -z axigeliteatio eandy theyi %recﬁmlétéél B END dretennitbe Ptheonde

T R 8wy T tiA Shiel A aheD e FeRm ROV h Sk B s R
Th.er ef or, dle t h%h %ngsd Ctl()l:ll' a)s spz v\v/h Q%Ff@@@%? tﬁeﬁ) S'taten'ﬁ'ttgg fﬁ)lirpgawﬁl%&tts gre

emtteﬂl I’OI'TI e crown 1acets as he +z axis rection.

1 el (o ] et S i e
f acet sphotyeanit{ch foraNHe ¢abld faee nedA the @duid=0Mwithl Srowd RcetbNntBO4ther side.
The lights of (3), having come near the boundary between crown facets and the table facet
20  shown in FIG. 9, come in the -z axis direction, and are emitted from the table facet {denoted by
(3)). The lights of (4), having come on the table facet near the boundary with crown facets as
shown in FIG. 10, come in the -z axis direction, and are emitted from crown facets on the other
side (denoted by (47)). The lights of (5), having come on substantially the middle of the table
facet as shown in FIG. 11, come in the -z axis direction, and are emitted from crown facets on
25  the other side (denoted by (5)).

Since optical paths are reversible, any optical path can be traced in the reverse
direction. Therefore, the lights of (1') having come on a left side crown facet are emitted from
right side crown facets as (1) in the +z axis direction. Similarly the lights of (27, (3"}, (4") and
(57 are emitted as (2), (3), (4) and (5), respectively.

30 Lights having come on left side crown facets between (1°) and (2') are emitted from
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right side crown facets between (1) and (2). Thus, they are Iight QQLZUIM
cone on crown facets and are emtted fromcrown facets. Since Ilg%H
havi ng cone on the table facet between (2') and (3') are emtted from
right side crown facets between (2) and (3), they are lights that come on
the table facet and are emtted fr(oPC,I[é_fvm facets. Sinpce lights Q@gn
come | MEhHEARE cBN Bretsdetresa (Br a2 addrs %Mé%Hg'et& thaFpgeq an jrogmgtacets

emtted fromthe table facet bet 4) .and (5), re lights t
come of” Pammf%%ieﬁgméﬁﬂv% RN R I R N AL B
that L] glfg)sare i nt.tetg r1 qn% sil_ 2 cdl rr??ace‘%%e?&e%nc@)ta?ntdc@ tﬁ %fe hg[htt? th a\tlcI ht S

and c-f6°t neous” observati on of ghts

and C oy, Ja&)m},&ﬁﬁagt@e& téﬁ@m&lh{ lfaaa{%.s gnchhgt'%%a'vﬂlcglcHgfqu%geﬁtQ)n(ieft

lights, t-to-c ts an c to-t server on the z-axis is
keegl ysﬁmafo%aﬁﬁ@et%mean RErGHARE) 2R eeftlttga ol RBEAb1A RSt RL A (4301 O(6), tHBEN
these three kinds of lights, above nentioned, energe into the +z axis
di r ect by ligist tRdtlcame o stopn Dtd1€endlafh qmbred Hioth thetable Ya®X P ds edtHue skdiethat
illumnation frommany |ight sources with various size, incident lights
to t helig[htammit:bedcimﬁaefﬁzaiinen'a?mardicftberl'ghts thto-etghtonsd citv-thightdbeen 15 made
evident that, for an observer matchlng in the +z direction to be able to
imlganeone sbdervadion of ¢ fa glghis ttorcHhtsand glfopdishithe di fferences in the

angl e f |n| dence anmpng t hese hts shoul d be kept wi.thin 7.4 degrees
For i nst anceAsitherg agg Hrfﬁﬁﬁlqdéoflllﬂkgﬁffffé‘{déﬂgf%?ﬂl h &%B&Ptsgnﬂétter@g&&art

fr 0 degre inclin irection by a str ht fl.uoresc

Ryt n o hrerRED aF T 59008 Ko BT TUE PO AR FHTE BT UHE T engch abet
Iunlno r he:nag Ol i Ny of I
degr eegieﬁsnﬁlegérléislﬁte El coa{I b gt ?%dr‘l’g @pﬂéar%dbégcg}r\ap?%un hLa\t%t )grpgdlgefiégnt S a
rel ati gRshifRebgheen the pavilion angle p and the crown angle c of a
di anond whi ch nakes the focal angles of c-to-c lights, t-to-c lights and
c-to-t |ightSimpprdxnemd 2lusualljuelpotal abh llbideatiod fienr akay ilighs sofredsheith
pavilion angles in degrees and the crown angles in degrees are listed in
Tabl e iariwsc dizet, Irecident AEhi2 50 shegliemond ovee Gemopinbedifareat divectdirsf ektarrsdsenf

t he focal %Ies for the pavilion angle p of 37.6 digJees 38. 0. degr ees,
381% d@@de@@ &pt ggt, Efo’d%%ﬁéé"er miabhigam the 12 dﬂltecteoahm&@ dnta thaeye tPﬁé*EreF n

R S A ARy S R e R A S T g
the payilhog, %n,gé v%tth% %74&9&9%@0% mscgﬁagfgedn ggosa&gaﬁllug]g %tﬁd?mq?g @sﬁoﬁnd

30.6 de rees e paV| 1on angle 1s egr ees, st ween oOr equal

to 27.9 ﬂ&gfﬁﬁﬁlaﬁ%d@onz WeLaRs MNBRAIHRASY bl 1:08:AB8H BubRsdBit 42804 BES,
and -14 9 9 JUN 2004

length of 1 meter and 90% effective luminous range of the length in luminous energy , the

20  irradiation angle of that light will be £7.4 degrees.

As a result of calculation, it has been found that there exists a relationship between
the pavilion angle p and the crown angle ¢ of a diamond which makes the focal angles of c-toc
lights, t-to-c lights and c-to-t lights approximately ecjual to each other. The relations of the
pavilion angles in degrees and the crown angles in degrees are listed in Table 1, with the focal

25  angles above described and the differences of the focal angles, for the pavilion angle p of 37.6
degrees, 38.0 degrees, 38.4 degrees or 38.8 degrees. From TABLE 1, it can be concluded
that,in order to keep the focal angle differences within +7.4 degrees, the crown angle should be
between or equal to 30.1 degrees and 32.0 degrees when the pavilion angle is 37.6 degrees,
between or equal to 28.5 degrees and 30.6 degrees when the pavilion angle is 38.0 degrees,

30  between or equal to 27.0 degrees and 29.2 degrees when the pavilion angle 1s 38.4 degrees, and
‘ -14-



between or equal to 25.5 degrees and 27.8 degrees when the pavilign angle
Is 38.8 degrees. This range is an area of the pavilion angle p aH@ 4UNe2004
crown angle ¢ surrounded by two |ines: c=-3.8333xp+174.232, (1)
c=-3.5xp+163.6.(2) 5 This area is illustrated in the graph of FIG 15.
Table 1 Focal angl eFocal angle Focal angl eFocal angl eFocal .

angl edbetivesie e egh 9l fte 26 e e apessi 411donics SGREE Wheh theopailipn 2pee 1§ 388 19888 Reen

c-to-cbet ween c-to- I ) I i gh i ' -1 0- -t o-
gggggﬁggg@g?6%@5@%3898@@ Seenad pads et gh 3ng D iatiabed 6 BRThds Ot
~630. 1, 7458- 28. 4436, 28. 6445. 6..6978- 6. 898
g; ggi. E236952“7. %ég%%”fzg% 27. 2150. 2810. tosa ot
631, 869531 3016:25.707- 26. 35465, 59464, 947
37. 632. 069535 %g%’éﬂ%ﬁ:ﬁsmz- 26. 06717§%246. 7241
37 6321269534, 3909, 451 (243 25,77998, 8638 6116

38. 028. .428-27.335-2 398-8.907-9. 0118
38. 0287a9£619. 3419-26. 9971-27. 1543-7. 6552-7. 8124

38. 028.-292620.-2786- 266597268687 —6-38++—6-5961

38. 029, 792625, 3869- 24. 9805- 25. 43870, K064~ 0, 0§ 1Bocal angle | Focal angle
38. 030. 592630. 2041- 2B a0 52:12F 0201 6le B589ar@le] difference difference
38. 030 -P?géy@gi : @650'51 :;3o§c1t?o4c‘ 24-&@%@0 2 48(3{7c-'t5585between ¢-to-e| between c'toc
38. 424.Oigherd 1. dnide Q5. 3@ 25. 6641 8. B0L8,8. 4421 4 ¢-10- i otor
36, 221 115714 1047 45 DAT- 4o, S94R- 7| 100y 47ggd vioe | and ctot
38, 428. 315723, 7337-23. 2348 23. 66230 408900744 LEhtS lights
38. 429. 1356728396995 21 2874050 57943165158 8%67 80478 ~8.1895
38. 429. 335F29. WIFB2]. 397252 2286M6680FP.606D4 —6.6978 -6.8987
38. 429. 5357 30. 54085 21 22506 - 21283599] 2690856046 0.591 0.1052
38. 829. 438810. 5L87533.| 729381 8884shop - %6668 | 55946 4.947
gg.ggg.e 1 '%3)%%55‘3'3@%1‘ 3 @%g‘?@- "'3%%.‘0871“24 7.424 6.7241
' ' 637.6 21'32.2695‘ 1'34.3909' 22'—25.0257'90 452 0e £ 111 g 463 8.6116
380 | 283926 | 18.428 ~27.335 | -27.4398 -8.907 ~9.0118
380 | 285926 | 19.3419 | —26.9971 | -27.1543 ~7.6552 ~7.8124
380 | 287926 | 202786 | -26.6597 | -26.8687 -6.3811 ~6.5901
98.0 | 297926 | 25.3869 | -24.9805 | -25.4387 0.4064 ~0.0518
380 | 305926 | 302041 | -23.6452 | —24.2801 6.5589 5.914
380 | 307926 | 31.5605 | -23.3124 | -24.002 8.2481 7.5585
38.4 | 269157 | 17242 | -255438 | -25.6641 -8.3018 ~8.4221
384 | 27.1157 | 18.1047 | -25.2126 | -25.3786 ~7.1079 ~7.2739
38.4 | 283157 | 237337 | -23.2348 | -23.6623 0.4989 0.0714
38.4 | 29.1157 | 28.0891 | -21.924 | -225129 6.1651 5.5762
384 | 203157 | 29.287 | -21.5972 | -22.2246 7.6898 7.0624
284 | 295157 | 305405 | -21.2706 | -21.9359 9.2699 8.6046
388 | 254388 | 16.18 ~23759 | -23.8884 ~7.579 ~7.7084
388 | 256388 | 17.0004 | -23.434 | -23.6028 -6.4336 -6.6024
38.8 | 266388 | 213614 | —21.8144 | -22.1725 ~0.453 ~0.8111
38.8 | 26.8388 | 22.2954 | -21.4916 | -21.8858 0.8038 0.4096
388 | 27.6388 | 26.304 | -20.2031 | -20.7355 6.1009 5.5685
38.8 | 27.8388 | 27.3888 | -19.8817 | -20.447 7.5071 6.9418
38.8 | 280388 | 285142 | -19.5605 | -20.158 8.9537 8.3562

Coincidence of focal angles among c-to-c lights, t-to-c lights and ¢tot lights

When the angles between the incident and emitted rays of c-torc lights, t-to-c lights
and c-to-t lights are made equal, i.e. in the trifocal state, the diamond increases its brilliancy

10 and scintillation. Thus, in the trifocal state, the incident lights from the same light sources an
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38. 826. 838822. 2954-21. 4916- 21. 88580. 80380. 4096

38.827.638826. 304- 20. 2031- 20. 73556. 10095. 5685 UQJUNZM4

38.827.838827. 3888-19. 8817-20. 4477.50716. 9418

38. 828. 038828. 5142-19. 5605- 20. 1588. 95378. 3562 Coincidence of focal angles

anmong c-to-c lights, t-to-c |jghts and c-to-t ghts When the angl es

bet weefbs WéaIPH'é‘ig FaRt B aBPAEDe gRiESs tovare- the é’bf‘?r@?ﬁ @nd; “E‘eoebéﬁﬂ"i‘%t &nd gng
ts are made e ri focal, state, the di anond

t t
|Cnc?eaé‘éggﬁ?téoer?rF‘f’?’%‘b‘y%efgseéﬁ‘& ag&ﬁ%"mf:fdaﬁns*ﬁq“? S in the trifooal
st at e.’ the i Ies(:jee.?oca} glﬁ %u];%xgmetttﬂethe c cmn %ht S%HEC&% Qv1118‘r§ ag‘tg?%‘]u%gooll

t he di anond areé simu mtted omar he obser

brilli ?QQM?&%%FR&%% luhé rnca%' v&ed apﬁ tfn{:@ro%%ﬁlrg\’eefn @Jg?ee%rlg'?%%gd in

consequent ese oca ang ES va y W t e crown angl €

pavi | i gpgapg l;@th HaG aviBnatde@Ns b Rebt VB hel IR ahokdl wRMI LA LRt HREr Be Toand
the crown angle in degrees is graphed in FIG 13 with the pavilion

angl e Bngle GeWheesvilisn tahplefagadieein FM) | £withahe hadwieenslé basftbe phramngée
and the pavilion angle is graphed in FIG 14 with the crown angle ¢ as the
par ame(Eifese gfsbhesee giokphghts@968olnein Wirghingtf (sB86r=8 Hhimd)n Veietedgittrom
(spectral Hline).) As is evident from these graphs, the focal angles of
t - t 0- c theisglgraplen thecford- Etngllﬂsgﬁtts*yo déiehtans gt hlighie deerepse withtinereases grihe
angl e and the aV|I|on ana and these curves are approximately in the
same 16FoMiC |apal§t i theiRasyin, apgle. PBR dPen GRRYCHATE - AHPTRAPRLHY g0 the same

i fi tl t.h

) eI GheRER ) AL 50055 s LOBACLON AL O iy
t ke th f
o T B SRR PR A RO 0B8R0 o) AR

pavi l i gn aﬁriglxﬂakes tie A6 6@les liléntich], fkﬁ‘ﬁﬁincyasﬂﬁ' &Snﬂﬂ%%eaﬂed@.rﬂﬁhﬁéﬂ Far
enhance the brilliancy and scintillation. In addition to this 15

conbi naddeHire Ok héhgheRacki hole AP 5edaghdts bhe tioremwilicanglgt: is b degrebe tior Bifcal
angle is 28.5 degrees and the pavilion angle is 38.25 degrees, the focal
angl esaagla® Heewoeddmdienl t€abhamd thei hildiahcy aBetswednladionr ol aéﬂuigioe ® ths
degrees and a pavilion angle p in degrees that nake the focal

i dEnt i cerhbination hbthe navilion@nelsand HereEowimanglouiken thereowm 2888 r”b?( gre#teerees

o 889 DR sl %*&iwr%éﬁ%lﬁ%?%g)lt RS ADBIP AR Bl 20T P ther ved
under white lBI een a crown angieI cI gh&egrees ! ax;;[ald'h%nognghé 19% ﬁegrees that make the
focal angles identical, as shown in FIG. 15, there was found to be an approximate relationship
of:
20 c="3.74167xp+171.6883 3
where violet light of 396.8 nm in wavelength {spectral H line) was used.

A diamond is usually observed under white light. As white light is a mixture of lights
of all different wavelengths from dark red light (759.4 nm) to violet light (396.8 nm), if a crown
angle-pavilion angle combination is so cut as to establish the trifocal state at some wavelength,

25  the angles will exert a combined enhancing effect on brilliancy and scintillation. In order for
dark red light of 759.4 nm in wavelength to have identical trifocal angles, the relationship
between the crown angle ¢ and the pavilion angle p should be approximately:

¢=-3.75427xp+172.6166 (4)
and this line is also shown in FIG. 15.

30 A diamond having crown angles ¢ and pavilion angles p in the area between line {3)
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of all different wavel engths fromdark red light (759.4 nm to violet
light (396.8 nm, if a crowm angle-pavilion angle conbination ii]@gumgmf
as to establish the trifocal state at sonme wavel ength, 25 the angIeS\MI
exert a conbi ned enhancing effect on brilliancy and scintillation.

order for . red |i of 759.4 nmjn wavel ength to have identica
trifocapd aﬁ@?%n Elﬁelégpaﬂdeeﬁeﬁﬁ fgcal Baglne anth FEPRCE SAAOEAGPEP EPeRh G Pﬁ&r of
paV|I|oH a?gLe p shoul d be approxi mately: c=-3.75427xp+172. 6166 (4) and
this | VAEE P8y so shomn |n FIG 15. 30 A dianond having crown angles c¢ and

pavi l I on angffgs Ela i 2;6 fd%eelt V\ea%gor}ﬂng ta(?}i] Pl:—legeIQt ?n\)%yl\logoga%ldﬁﬂg 11| h{le

(4) in FIG *haé Pae espect” to 'some conponent

or ot h?er aPltes Wit s | s lf%% r?’%l% 916 tt@@@ﬂﬂlloﬁe Qes%ﬁ%edj%?deﬂﬂaﬁg.cofﬁérgﬂré, af khe

present |nvent|on Separates into 1ts spectral conponents
as g | §;aBRnd SRS rchnﬁfjal?gl&;eé Wad 9§v111-cm§5@f39ﬁ 8n ahfartNBlosdti TN nB@EntCH RN
angl es ¢ and pavilion angl es in an area close to line (4), incident
white ﬂlg}ghtrouwuéﬁraenafoa&espdatxel tdnSposPeR| Whilch COOMaBE Nt Siolashivelld ehteoga sred
to violet, would enmerge on the observed facets (the table facet and the
crown fheebbayedfactiadthditabioaet Radige @bwplackisl dithadgineong. and crown angle ¢
Whereas the crown angle c and the pavilion angle p which would make focal

angl esRange df geyii : irewyn goglelye present invention lie |n the area
bet ween line_(3) and I|ne (4 in FIG it is npre or the
pavi | i on anglV&efsas she)eropay capdéanaw%n ABelg @gY BIEY VEOHEJ focaig}l@é%

h | i h d |
" OF) ocPER A GHe-GRE © BBt A aPrar U Shiredre G Fouar g ehsf‘eg‘%)te #1G.
| dent i gl 3t 0. SOLARS. TSRS LSI H80Ee bdiGBL, 35 A4 B 35 bkl An0nc

fromt rectiron in rver 1s and I1s emtted toward the
obser Vgdoredsn order for the |nC|dent light travelling froma |ight source
behi nd the observer toward the dianond to enter into the dianond, to be
reflected bywhbe: fhepamilidn angletpois @ddagrebs)ehe trefdeatligitt dridgfhe refectadavgit are

toward the observer on the z-axis and 250 mMmto 300 nm apart from 20 the
di anordmoshparellehsnd callbéleafmaaraggbs @fe olvotital B8 (ddsgresss Bhunden nndrftenit nlahtjent
Ihght and the reflected Ilg In order for the angle_ forned bé
i 18 deamtelsi Gatdiamand feony gh Erpeipn ingtibich dhpebsergergisginsss BRIt Watf%éhe
pavilien angle shoul d be no nore than 40 degrees. Therefore, it is
serve
In order for the incident light travelling from a light source behind the observer toward
the diamond to enter into the diamond, to be reflected by the diamond and to cause the
reflected light to travel toward the observer on the z-axis and 250 mm to 300 mm apart from
20  the diamond, there has to be an angle of about 18 degrees between the incident light and the
reflected light. In order for the angle formed by the incident light and the reflected light to be
18 degrees or more, the pavilion angle should be no more than 40 degrees. Therefore, it is
preferable to keep the pavilion angle at or less than 40 degrees.
If the pavilion angle is less than 37.5 degrees, lights coming on the upper part of the
25 main crown facets, i.e. the area close to their edges with the table, leak behind the diamond
through the part near the culet of the pavilion facets. Viewed the other way around, there will
be no light coming out of the upper part of the main crown facets visible to the observer in the
+z axis direction of the diamond, and the observer will find that part dark. Thus, it is

necessary for the pavilion angle to be no less than 37.5 degrees.

30 Tolerance
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preferable to keep the pavilion angle at or |ess than 40 degrees. |f Q
pavilion angle is less than 37.5 degrees, lights comng on the udb%r-mﬁ @{'
of the 25 main crown facets, i.e. the area close to their edges with the
tabl e, |eak behind the dianond through the part near the culet of the
pavilion facets. Viewed the other way around, there will be no |ight
com ng out ofWhkdreauppee ipdre alyvestasediaglatiensbunbdtacen sroprsppgies gpd pRailion
observer in the +z axis direction of the dianond, and the observer v_\gll
find tBaeleparebling fecalmmgles tp pejidenticele 888EY YithigraboRb T2 \AeRTe6R 25h BT F be
no less than 37.5 de regﬁ. go %&ﬁ%nge -17 0.9 JUI\l 2004 \Whereas there is
the abd¥er&VRABE A EHERPH greer Shp25HigP 888'8Rd pavilion angl es

ene 1, ocel 10k 0 ey LOEIGR) 07 B4 N W00 A0V 0ol

perm ssible TOr crown angl es,~and w grees pavi

angkes'e %-e&gﬁbé‘agsiuwegrtggﬁeeanorto &ﬁr@f‘e%@ﬁa ﬁéhtss%ui‘c@, ithe qenedise 8 pf’gg&m A_r-bgﬁlt

enters server eyes can be assuned to nean no difference in

l'ight sQufec@and batiBosleSlglableat Qo g_&@ Gibd D €130 WiEfer QL 85t1IAD1 RRY el OMhe
angles so as to keep focal angle differences within 1 degree. The

cont ri kedtripatioh of fie GsOMAngeGhahobchlnagianls eagem BEG.i1S, 3?0 d¢garshiet.
13, is 5.29 degrees per degree of the crown angle for c-to-c lights and -
1. 74 deéggeesf par crdegrangledbr t-hec belotaandngl7é dkgnees pertdpgreel dfghe sroamdansle fr t
lights. To keep the range of focal angle fluctuations of c-to-c Iiglhts, 10
whi ch drtercriighes hedeitpy lightecledeenitbhransge ofdepabaneletflycsuations of P edtkeep
that of the crown an(_:ll ewthin0. 2 dggrees._ The, c ntriEuti %in o; t he
pavP| i avhighareemare henyily géigrtednpithin tisdqezees dels Rrelsta ep that of thy ggwn

degr ees r degr f the pavilion angle for c-to-c lights and 9.92
degr ee?nggr‘”%}é‘gr@g ‘gefgreetshe pavilion angle for t-to-c lights and c-to-t

lights. To kegp ctog‘ﬁ*ib{u%g%{%e fosal, ?r%?(%] En 15 folcélcatr}é?e% ,0RS 2 £o:h P16 |1;1[1,th s,

1
whi ch are nore heavily affected, wt 1 degree, is preferable
keep t Ratggafeptdd@ pRANEdrbOBf M Pa0ilith tAER B: Oh-dBgieasd -Tbeaegreos p&l Rpadeaof
focal angle gew ation within 1 degree, crown angles are allowed to
fl uct uake paivilltnnafgle faegrieeslighthemdfl otet lights. crTowkeeantiiee sarmrdot frealpavglei on
angl es should be kept within the area between a line shifted by -0.2
degb eesluctnativonnf @ty Belita, phickareinotechdavie affgted ovithin ]l Gesres. agrrefarpble
shifted by +0.2 degrees in crown angle in parallel to line (4) in FIG 15.
Thus, it¢ k@%@ataﬁ@leé@"’élﬂéaﬁéﬂﬂé‘”@’ﬁ&égqéﬁﬁﬁrﬁﬁ'focal ,the crown angle c and

P b m e b isat e dre ofete A0AZSH LAUNIP . BYe \RWT InLBR LSS BY
fluctuate within 0.2 degrees. Ti‘aerefore, the crown angles and the pavilion angles should be
kept within the area between a line shifted by -0.2 degrees in crown angle in parallel to line (3
20  in FIG. 15 and a line shifted by +0.2 degrees in crown angle in paralle! to line (4) in FIG. 15.
Thus, if focal angles are made equal and trifocal,the crown angle ¢ and the pavilion angle p are
in a range surrounded by values represented by the following two equations:
c=-3.74167xp+171.4883, (3}
and
25 ¢=-3.75427xp+172.8166. (4)
Whereas the relationship between the crown angle ¢ and the pavilion angle p to make
focal angles of the white light identical was stated above, in order to obtain reflected lights
powerful in blue brilliancy and scintillation, focal angles should be identical in the range of

violet light {(396.8 nm) to dark blue light (486.1 nm). The area where focal angles of dark blue

30  light (486.1 nm) can be identical is marked with a bold broken line in FIG. 15. The relation
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c=-3.74167xp+171. 4883, (3') and 25 c=-3.75427xp+172.8166. (4') Wereas
the rel ationshi p between the crown angle ¢ and the pavilion angl 89pJUNo7004
make focal angles of the white light identical was stated above, in order
to obtain reflected lights powerful in blue brilliancy and scintillation,
focal angles should be identical in the range of violet |ight (396.8 nnm
to dargn e@@PFﬁ@H?WbWBQF%ﬁﬁ%?? The area where focal angles of dark blue 30
light (486.1 nn} can be identical is\marked with a bold broken line in
FIG 15. TheFerarahl g igo JuN 203@ can be approxi mately expressed as:
c=-3. 723%& r-lc-pil-r'% \?,'ezt%t u’étu(a@on\sMo}i%caﬁglﬁ %gﬁ(glgtﬁﬁgecﬁf luctuations of focal angles

consi d® crown angl e e pavilion angle p should be

kept int heo’ﬁge atlpeeér\é@ﬁrlmgé ém ih%lﬂaQMOHgmth@}? lﬁ&%@& i:)@'ﬂ@pt iaGuatirnbdtdedn

shifted by degrees incrown angle in parallel to equation (3) and
equat i gn f%l%v)iné iy b t66h s FOuB L8 U LGS HEbE IO @B @ drowpabgleliglpatalel to
equation (5). “Incidentally, line (5 ) is not showmmin FIG 15 to avoid
unnecessak¥n COMRRIGakfiaNE0khifha byraEdegtees3n Tia Huglifpad883 t¢ 81vation (5).
Cc=-3.7239xp+171. 4315 (5') 10 Size of table facet According to the present
i nvent ieMentdlly] ndisdfenahhewh on KE@ P Sttheveidbinpefessay complidatwndf the eanbe

| arge crown facets. While the dianeter of the table facet can be kept

bet ween or equali41@xp®1B0&8Ad 0.33 i@ its ratio to the girdle dianeter, in
order to increase the crown facet size, it is preferable to keep the
tabl e facet ¢ &feip+§irile dianete#5§atio bet ween or equal to 0.55 and 15

0. 38. §§ illustrated in FIGS. 7 through 12 and descri bed above, the cut
déglgn—%%€£¥§;#%§§o the invention has a greater proportion of cto-c
lights, the )glc%%t ggo 8f Lhe gkl sudRcat phetefaBid8 keefrRla 2B B tet sHRNRAGERE T O
a convention cut® desi gn, fromt he vi ew point of increasing the crown

facet §178, égec%kln% 8o, SHHGY RO ARTet G tHRALDR fhdtt B BN btk cewtudiavi ng
a crown angfe c of 34.5 20 degrees, a pavilion angle p of 40.75 degrees

and a bHabl.add. Bl e ratatfoQhé gfileWibBet@E, én Shduario inrredse Ghe POWHARCH IR, Bis 12,
the relationship of lights emtted in the z axis direction with incident

| i ght spidferiableustieat aek fabledaceTigarhétghgisdle didrmetdr tatimbetesinod epel & 4P 2Ptose
havi ng cone in the ) . .

15 0.38. As illustrated in FIGS. 7 through 12 and described above, the cut design according to
the invention has a greater proportion of c-to-c lights, the diameter of the table facet is rather
made small, compared to a conventional cut design, from the view point of increasing the crown
facet size.

Results of study on optical paths in a conventional cut having a crown angle c of 34.5

20  degrees, a pavilion angle p of 40.75 degrees and a table diameter ratio t of 0.53 are shown in
FIG. 16. Asin FIG. 12, the relationship of lights emitted in the z axis direction with incident
lights is illustrated here. The lights emitted from crown facets are those having come in the
table facet, and the lights emitted from the table facet are those having come in crown facets
and the table facet. Expressed in the signs used in the foregoing description, there are t-toc

25  lights and ¢-tot lights, but no ¢-to-c lights. In such a cut design according to the prior art, the
table facet showed significant brilliancy and scintillation. In this case, the diameter of the
table facet, 0.53, was reasonable for the brilhancy and scintillation of the table.

The present invention, by contrast, can expand the area of the crown facets by

minimizing the diameter of the table facet in its ratio to the girdle diameter and enhance the

30  brilliancy and scintillation of the crown facets. However, if the table diameter ratio surpasses
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table facet, and the lights emtted fromthe table facet are thos Dgﬁ Eﬂ%
cone in crown facets and the table facet. Expressed in the signs Ql 2
the foregoing description, there are t-to-c 25 lights and cto-t lights,
but no c-to-c lights. In such a cut design according to the prior art, the
table facet showed significant brilliancy and scintillation. In this case,

the di @ABt@tt Bfthe hights wming fmike 2 Tisdirediios hesesemine & pEROHEeRble| paincy
and Chit LAl on Pl the Latle. Thg o%ese”r?ﬁs'fé‘%eoﬁdkf e cafrorirs 3bé (G
br i1 &1 B e AT R Ot e et Bora o Fesi 3 %, e amnc,
idl anmet ﬁ)rertgfatel ﬁxeda!‘yég%ﬁﬁ%sdatrﬁlgﬂ‘ge Qark %r%qpo%lcp ﬁ%’nd%ﬁh%g ﬁat‘f‘ea gxhrctilz &AM Ng

n the -z axis rection ose com ng in arou t he wnwar d

aragu nddltaga%té}qghb I O tﬁ%ﬁieﬁhaﬂn@tepﬁ'ﬂgm wqud fr@hﬁtO ij totCh@ ltl’lé}gtvﬁl] 9 'i@n%gr (3L

the table and the crown facets, no lights will be emtted fromthe outer
regi ong @frit et bakbheLtabrRaBLet aﬁﬂ'@he érb@ﬂ @:ic@fseaﬁthﬂ]e@é partt WENBecdivke lbrlg];hﬁlsd@ﬂk
part would expand with an increase in the table 5 dianeter ratio. If the
t abl e Hoas®ireif thatlizndter behec@blef faamif r&hictd td)1e38 th4rh @38, mnbibg the iroiiger be
a dark part on the table facet and the crown facets, and these parts wll
becomnelights gihthe nstxéadirectiiowdoer coniibg irfte uap%rrre@\em f@ﬁtst(ﬁeosc abhethedeble) Wil
reduced to | ess than Q.38, ano the incident hts in the -z axis
di r ect leah, framdhe apewioh@aviions.u 6%\@%’& fetieohpe F&‘@e’fus,mf %ﬁb‘ée TeasrovRefacedp ayd

avi |l i,on Therefore

e SERLEOTLARS e O ‘ﬁ@i‘%ﬁnﬁh"é‘%aérdﬁ“ﬁé?et e P SR w F e e
decr eag a{:rﬁ,ger gggsar%%iﬁced%c?es&%h (ESé tflishi% ggxltqvvﬂl%le?o?@ % LF@édtgvrlla%er educed

to | ess me signi For the

reasons statgg @o¥&ont gt%tetdaal%lo@e & SR iadnPrek b9tk MticPtoltRe gﬂeleghwgt%r can
di ameter can be selected betweén or equal to 0.60 around 0.33, preferably

bet weepe fleciUutwhén & 2RaPRM.€) SBund BB Mrkfek a1y Betwken bt gfia) ted beahd 0r8of a

di anond is often evaluated by the degrees of brilliancy (quantity of
reercShmnmgm intiIIation and fire or dispersion (separation into
spectr al onents). - these criteria, brilliancy represents

e
i Mt%ensi ty o f Light r@lﬂc@@p pﬁrgma@oaﬂ ig pfeencrratated by ther darrassiof Bﬁlhanmér@PHFYe a
dianond, in a, cuyt desl n acco g,to the invention wth trifocal gl
excel s°f seflegfiq) seapfalia 1°asartﬁ]eé£er ?rb‘é‘apeéﬁ‘%és‘?pﬁr?félnaﬁnlw S%GICH'@L C?‘P"%‘?’ﬁnltsg ﬁgm s

f rom C{ OV\%"]%%tt%glgt ndcy 1'% reéexpcé%%% I&QBI]S C%% eﬁleggélth 51 ][&te%u%ey ua%w%g; gisTEhD&lOn

Z-axi s I'ng I nv 1 on e I's” over

di among, o ¢ 3 %O&H\AFIBB%%Q'N@'%&&P acchfi fu?é?td‘iﬂe ih@ddeRR AR tx%@sﬂ%a%!e%rbx@e‘ls nel .

Wher eas i nci dent fromnany different directions
brilliancy, as described above in detail, since it emits lights from crown facets and the table

20  facet simultaneously towards the z-axis direction.

A diamond according to the invention excels over a diamond of a2 conventional design
in scintillation and dispersion as well. Whereas incident lights from many different directions
on the table facet and crown facets of a diamond, which are its usually observed facets, are
reflected within the diamond and emitted from the table facet and crown facets, a diamond

25  according to the invention has the finer patterns of reflection on the crown facets to result in
enhanced scintillation.

Furthermore, when lights come from many different directions on the table facet and
crown facets of a diamond according to the invention, the spectral angles of lights emitted from
the crown facets, especially the main facets (among the crown facets) and upper girdle facets,

30  become greater to manifest colors, resulting in excellent dispersion.

=20 -



on the table facet and crown facets of a dianond, which are its ugtga_M]Nyzﬂm
observed facets, are reflected within the dianond and emtted fromthe
tabl e facet and crown facets, a dianmond 25 according to the invention has
the finer patterns of reflection on the crown facets to result in

enhanced scintillation. Furthernore, when |ights cone {r m many, di fferent
directions oRaxtitalarhbymeer #irdie fnets of tesnroracarsioger £rg eaf%f)‘?ﬁ'fl O%]&%Pﬂ‘fl to
the inventjon, the spectral angles. of |ights emt edd‘.rom t he own

f acet sCorERRE 9] thyse hee HaPs: § aé“(‘a%n%‘?%@“’&o 2 (A aécﬁa§ upper
girdle. facgets,. 0 .becone.greater to .nmanifes al.or.s,. I i

excel | anﬁ?%ﬁgrwgf’%. e—’?dyﬂgmfrﬂg%l\fi%bhf Par ia% %aarrﬁﬁﬁlﬁgbgg%% %{clhq%g acers of
the cr puL At QNSL o0 Lib: ohAEPhSe0bed NE-RAN 1100 RRMY LOME oyl 01 LTaEREL L O

. T :
items, 'SCi on an Spersion. a dianond according to the

I nvent hm intd thWE ShoddNG e PEYeteld QR ndRG a8 e AME 1126 of EPWEi daRBd @ladioRd SiMBdrltyasBS
the angles between |ower girdle facets and upper girdle facets are

nar r oned tiaRd RCHEF i@l ¥ & ABBvInaYSalofuti duaighe Mbttb stihghatidmtad tdiepedsiammnd
are reflected as many as eight times or so inside the dianond in contrast

to thragrédsed.our tinmes in a conventional cut design, both scintillation
and dispersion are increased. Now with reference to FIG % t he

proj ecti on oNowheitlreferenceto Flitiluthe Frostiehel thedistance (adies) @omibesenyr!l  he
dianond to the cul et side apex 181 of |ower qirdl e_fdilc?ts in. the ..

pavi | i sxis (@ exipfithe diamnndrta the pHlandds sReXpi Sl JopI Y at“ﬁté]l%ilﬁ‘gf‘%péfla%“
apex 171 of main facets, 17 .in.the . pavili.on portian d .t C axis (z
axt®) B?rt’t"ﬁetoﬁfiﬂjnﬁﬁ’garies(zf‘ é’b‘?@%é’ﬁfsé éﬁf %ﬁ‘ﬂe s hlgiq K irg lgn%gettg ?grhﬁ?t i z

axis on_the zx plan cul et sl 4841 afreBANLLf0m | @VergDisrdl e
facet sP2% %Ip%rt} ogtaélﬁttithglc%éﬁ?lh%llsproa usgt%lc g?e&ti%e% rerceF di steange from tshe

cent r?‘}i's@ﬁﬂé Alofn 8%1:SkidPh heSx gme to HRILRE Side LP&x | BNGHAvObn (v xfeiitd Scets,
scintillation an i spersion. The snmaller the length of Gd, 15 the greater

t he ar gaq @hbdioNedikePredfccrile andt Bhearafroaneie teheradngisds abel hepers the

| ower girdle facets and the upper girdle facets, resulting in a finer
pat t er Begrkey. eflhedérath bf Ghnfeanecitfibatioommdehitneatipmn Wfe aoppdlef ithrelenplt ¢f&idn
around the periphery of crown facets. This makes the atter%even f.iner.
Thes | et dreater ch arsaof lawbesirde fasee 20d dhe BIrTpvGrthe ﬁ@glﬁag?%ew ﬁt]ﬁge@wfﬁf e

More preferably it should be 0.25 ar. | ess, .and _around, 0.2 | 3 ial -
pr ef elroﬁ?rfF*é. ar230¥1P‘|T uppE %Jlé Féa‘feé%ertes’gflﬁﬁéf‘ear fipgr Pgt&ffg]e%f fer{l% Ftlteg 1?%;{%?0%'11? otlh%/he

irdl e di angter I facets. wll . M ,
The st AP PHERRE! of it Aokt skt Hcbha 1R LR AESMCo AR kel Tlhatiibkes M0t

W l ! ak}?ﬁ ﬁg(ep&%ﬂqi efS 'leherlgﬁé‘fhtof dahso@aaR Rf mPRIthen 8X@edflth8gadils of the girdle.
scintli a%l on anc?
More preferably it should be 0.25 or less, and around 0.2 is especially preferable.

20 If the table facet diameter is reduced in its ratio to the girdle diameter, crown facets
will become greater and, along with that, the star facets, main facets and upper girdle facets in
the crown part will also expand. As a result, the area of parts excelling in scintillation and
dispersion will become larger.

As upper girdle facets 16 are made more upright relative to the central axis of the

25  diamond by varying the square measure ratio between star facets 15 and upper girdle facets 16,
reflected lights from the upper girdle facets become brighter, and so does the periphery of the
diamond.

While observation reveals the foregoing, tracing optical paths by calculation has
resulted in confirmation of the following.

30 In order to confirm scintillation of reflected lights, optical paths of lights having come
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di spersion wll become |arger. As upper girdle facets 16 are made nore
upright relative to the central axis of the 25 dianond by varyi nd]ﬂti[éN 2004
square neasure ratio between star facets 15 and upper girdle facets 16,
reflected lights fromthe upper girdle facets becone brighter, and so does

the periphery of the dianond. Wile observation reveals the foregoi n%,
traci ndn &e tabld fapeftans dygwe Sdcetsl and wheqied withastherdamprd WorF 53 PR Srendrthe he

following. 30 In order.to confjrm sci ntfil ation of reflected |i h%.s .

opt i caliBRERSPEeT o HERLSHANACHRS: EOREIe BPle AP BURFOITOACTER 1 FIE 2301 S IHEht
and crown facets and.reflected within the dia d e _cal.cul.at € t he
i nt ensi™td? F‘(iror‘ilt‘ogu?lfléﬁt g}?te?ﬁl\%%(?lélal 't (‘)Vr%wlf]ﬁggt a%\r@sf léjcléetﬁaghgé g;?dde\a\;ﬁ”tﬂe

et s Roru s ORHFh A0y AT AL ik HBLNG A ahp st G508

in wavé?eng ractive in ntensity of |1

nrerra 0. 01
?{fﬁﬁg' {aﬁe Losd tbet}?eoa'%q]'§ r%ﬂx%ﬁ&h@@%%nﬁéd 528N mARSR Rbr andfdbtk RketCalilerbwd

eratiot e girdle ra el ng represented by 1) nmarked over

the talh&d FGEE daishra WM aldBRES 1 REmb BEIdirafip Bslthedscigaltaighatethel diamendrs
of the ratio to the incident light to the dianond. Intensities were

gr aphedn{e@gits Welbg2pHeERt 2 (AGUELYAbREqUice]22 tb 20 6gleers}) dihd dieumference of
circunference of the top surface of the dianond. As every 118 of the

ci r cunftee empcarike af theaimmehd. s Asevatyildhel thy ciroymireance of pviliaimonddpratatiqnglly he
z axis and each 1/8 is symmetric with respect to the central 10 éal ane

i nvol vissigmetye ik respecirty the L6 antheadh %’g dRFRIEREEC WA Fesprebde ipe eyl
whol e. Taki ng di anonds accor in? to.the épresent inventtitgn gith a pavilion
angfPe @tansgniolviggdisgeiris. gngl B upfersncegag Sepraaalt the YRplfe £ acet

di aneter rati.p,to t.he girdle di aneter of : o, '

0.3 and 0 187K BRGeAS® B EpRdE oft pited frogflh Hifa B e bSE o

are s h%‘é’greieg, aFJrgﬁﬁ aglgle %ﬂ%.é%egfe@é REEHIE YREYdia MR- REefio & BN SHE Rk EHr8Y0.5 O
ve th 15t

the in tion w e same pavilion angle of 38.5 degrees and crown
angl e Qhd27GE viREGrgeahantl3nvkhd onediteatityalt@rnifaaRiction Maté caltwWa2d3@8hiahd

in Gd to 0.16 is shown in FIG 20. Furthernore, intensity patterns of
r ef | ectareshover & BIGSD 18 ahé ub ateegbcfively.a Aombheeriidronal accondingetoithe arediiampia
with a pavilion angle of 40.75 degrees, a crown angle of 34.5 degrees, a
taBbe ftheetmelpavitiveanglar] - bieayesardeer aple ol dagreas 2ad M sredheinn 2P
A S AN R AT R
0 2012 et 2424 SUl ol 125 TR RD B Phe HEL BB s amped
refl eCto?qo.l’?%gﬂ%re%Q, EI &%w&xegyig%nof 34.5 degrees, a table facet diameter ratio of 0.53 and a Gd
value of 0.314 is shown in FIG. 21, for comparison. Numerals marked in FIGS. 18 through 21
20  are typical reflected light intensities of the respective patterns, and the diagrams also show cut
lines emerging on the top surface of the diamond as viewed in the z-axis direction. In the
figures, numeral zero means no reflected light on the region.
Compared to the luminous intensity pattern of the diamond of the conventional cut
design, those of the diamonds according to the invention shown in FIGS. 18 through 20 are
25  finer. To compare the diamonds according to the invention shown in FIGS. 18 through 20
with one another, the pattern of FIG. 20 whose table facet diameter ratio is reduced is finer
than those of FIGS. 18 and 19, and to compare the patterns of FIGS. 18 and 19, the latter
whose Gd is 0.16 is finer than that of FIG. 19 having a Gd value of 0.33.

These figures reveal not only that the reflected light intensity pattern of a diamond

30  according to the invention is finer than that of a diamond of a conventional cut design but also
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Conpared to the lum nous intensity pattern of the dianond of theggJU 0
conventional cut design, those of the dianonds according to the inverwq f)n
shown in FIGS. 18 through 20 are 25 finer. To conpare the dianonds
according to the invention shown in FIGS. 18 through 20 wi th one anot her,

the pattern of FIG 20 whose table facet dianeter gati 0 is t[Jeduce IS
finer thatdhe {Hpoeupmtmsas rattgrn ale 45monf §esRdiog ip 4Pe I RBYFALELMTE TOFT B GS.

18 and. 19,  .the |atter whose iis 0.16 s finer than,that of FIG 19
ot ngits teRle rDatFien e *FRCLSY APRar ts CRQULIETE RSB vt hat t he

reflectsedarg'ighgnui] Qte%ﬂrsaié% goggrgfgrn of a dianond 30 according to the

i nvent a dianond of a conventional cut design but
also -22 0 § JN¢a0d hfotaqrggm%xﬂiﬂgq NOUSn FREQRSH Ik tePRith Sl Naidnoad Ha e
according to the 1nvention becones finer as its table facet dianeter

rats o kSechafbseshd3nt. a8 dibSod oV Altieadssnl fduGeth toSeRAMMAtYR halify spestd al
conponents It was checked how lights comng in crown facets separate

Wi t hi naagldicamnd dbgrees, kakilion BnglRecdf3a)75 depiees) arthble diadéianpatith off0.38 outa
design according to the invention having a crowmm angle c of 26.7 degrees,
a pavi kirdke lzigitef p.006 288 aB5thdegf ®emyvertidrabt e dtcimmdtaeme atioy nodngle 881 ¥ a
girdl e height of 0.026 and another of a conventional cut design_ having a
crown daegykes, e po¥iligd aBele ol Ao A% degresras tallodiametaraapo of 0-39 and agugeduaghtaf
table dianmeter ratio of 0,53 and a g_ﬁiﬁrd e hei ght of [g 2%6 wer e ]FLSEd to
check PiOghmerensadig chsrkdights fozung en May ﬁﬁéﬂn‘gi‘l?a?feglf & BAcsts it obPP e R
C:T&Y/:g 10, facets. Wiite light rays in which wavel engths of 760 nmto 400
n r &fisced were used, and an incident ray was nade and passes through

at each nESh%\qngolzéél%Itrgﬁ %L%’ng jv?a@efén hQ%fE’F 60 Hinefovﬁjosm('x! Were@hix@d wWee BE@,

girdle). The inci rays wth various inclination tothe z- axis

and di 4e64LLaRAkeRN) fvak Tnadé RHBNRsEAhEAGH AR E2 € neSRdOp Atk oft el g5 pabbs
after sone reflections 15 on the condition that the incident angle of the

red coppenen i atis tagetgiidde)noThginedt e lighi asystvich gatitusdatlirmnghao tior z aed
~and at the sanme tine the incident angle of the blue conponent is ﬁr eater
t han t hed direttioal anglgltexy-plank|speead|andtghbcderse opliheir paths 2ijey somperet!priions
inclinations to the z-axis chan%i ng by 2 degrees ug to. 90 degr ee antg t he
di tect poitbg coxdifiaactheptheyo@Eienteang eﬁ#gk%ﬁdwmagnenaé@? e I FTEHET WiaItas
ci rcunference. The ua\r;ﬁer f rays. e.counted whi.ch satisfy the. 2 ove
ront | OFBHO GRAIEUPCRFS G PRV P BF PTAF U FOperL Bt Ty eorptiEs GPadP
componepl, b ARk PLEAL 81 hian 1h B, o£ik'chd CAl Svd Qle {h8ShatRAs 34 leghges
as exa ﬁne%hetﬁglc?gﬁn%%%ﬁg)n‘éﬁt of "t hie rays |esrg$% racted and
changing by 2 degrees up to 90 degrees and the directional angles to xy'plane changing by 45
degrees up to the whole circumference. The number of rays were counted which satisfy the
20  above mentioned condition.

When the angle of the dispersed rays into color component is not greater than the
critical angle for red, 24.51 degrees as example, the red component of the rays is refracted and
emitted outside. When the angle of the same rays is greater than the critical angle for blue,
23.936 degrees as example, at the same time, the blue component of the rays is reflected and

25  remains inside of the diamond and finally makes a colored pattern. The number of such

separated and emitted light rays is listed in Table 2.
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emtted outside. When the angle of the sane rays is greater than B
critical angle for blue, 23.936 degrees as exanple, at the sane @ nJ\lz’N e
bl ue conponent of the rays is reflected and 25 rennins inside of the

di anond and finally makes a colored pattern. The nunber of such separated
and emtted light rays is listed in Table 2. 0 9 JUN 7004 Table 2 The

i nvent T&N€8nventi onal cut Total number of 20, 09715, 964 incident |ight rays
Nunber OT Ti ghts |nC| dent separat e%%lglﬁlol onc%Q\mio%l&@mtted rays f

facet Pr opot tonTof—separated—andot: IU/ —ooYrem-tted-rays total nunber of

13, 2877, 488 i nci dent™tilghmtergs Nunbenggh; Li ght's incigent separat ed
and682210 on uppeg igridehhtlighiraysed rays facets Proportion of par at ed
and5.[13%2. 8% eni t { ed mAMSber of

Lights incident
& separated and 153 101
emitted rays

on crown main
facets

Proportion of
separated and 0.76% 0.63%
emitted rays

Total number of

13,287 7,488
incident light ravs
Number of
Lights incident
1ghts macen separated and 682 210

on upper girdle

emitted rays
facets ¥

Proportion of
separated and 5.13% 2.8%
emitted rays

As is seen from this table, the proportion of 650 nm and above components separated
and emitted outside of light rays .coming incident on upper girdle facets is 5%, and this
proportion, as well as the total numbers of such rays, is double that in any conventional cut.

5 Whereas the number of separated emission light rays is counted here of a case in
which the pavilion angle is 38.75 degrees, widening the pavilion angle p beyond 38 degreesin a
cut design according to the invention would result in an increase in the number of separated
emission light rays, which reaches its maximum at a pavilion angle p of 38.75 degrees. Atany
wider pavilion angle, the number of separated emission light rays will gradually decrease, and

10 at a pavilion angle p of 40 degrees it is very small, comparable to that of any conventional cut.
This trend is illustrated in the grapb of FIG. 17. In FIG. 17, the horizontal axis represents
the pavilion angle p; the dotted line shows the number of light rays separated and emitted out
of the lights having come incident on upper girdle facets; and the gray line shows the number
of light rays separated and emitted out of the lights having Eome in upper main crown facets.

15  Where the pavilion angle p is 40 degrees {crown angle ¢! 21.75 degrees), the number of
separated emission light rays was comparable to that of any conventional cut. This means the
necessity of keeping the pavilion angle less than 40 degrees for colored patterns.

Using white light rays in which wavelengths of 760 nm to 400 nm were mixed as

incident lights, color patterns provided by spectral components to crown facets and the table
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As is seen fromthis table, the proportion of 650 nm and above co Oﬂﬁ%[ﬁ
separated and emtted outside of Iight rays com ng incident on Jggé
girdle facets is 5% and this proportion, as well as the total nunbers of
such rays, is double that in any conventional cut. 5 Wiereas the nunber of
separated emi ssion light rays is counted here of a case in which the

pavi | | d¢rehnyere rheched. 75 THe gHiferencaibgetiengemifsiopadslf ofer aisdl eoprafepbndithg
degrees in a _cut design according to the invention would _result in an

i ncr ead@VEPEHeoibfibrb pmoR-40dp 4 selaastive pdes) S [ergtitony anade fognblun crRREtad

it i. ili J 38.75,d At .wid ili
ol o il e R B A SR 0P, Blpiie oy O S5 2o e S gl s Bl ' O1
e i it e |
Cormar 3 HepRadl o8 BEVIEhANARONEL R of8h A GRORSETHE pobBiakElaha Mot
t hes gr aphaddke Al &Ge thé sdfle FlsGihold rint fBeMAhIr%0 Rl X b StidrEBE @3fRlB tioh NGnd

pavilion angle p; the dotted |line shows the nunber of |ight rays separated

and enigtdeatitvas @flchiReed fof RlsSgati of gh £ IFEabd6x tHE RlarHdh dUPPRLp S A €& 1/16
facets; and the gray |ine shows the nunber of |ight rays separated and

em t t e@Dhtlegbed) hetHel et mfdrande ngndcarpte differsmpepatt@ing weropaphad etBhesd bnger e
the pavilion angle p is 40 degrees (crown angle c." 21.75 degrees), the
nunber didferenre patiarerepndssst what|is gisible ay s colas peidtrpar gl @etdoamprad isofbseryyd
conventional cut. This nmeans the necessity of keeping the pavilion angle
| ess t Fam e whegr eeitidr col ored patterns. Using white light rays in which

patd erns. pr oBPEECoB5PEERe TAP: ETBHENEEE £ &MY+ ALa2" ARIST AETRBRd" - 24

0 9 Ju 4 f.acel .were eck ' e 1SSl a for
red comoasrny Fhigall LSty ol et 3 s R R BT ol e R
and enyssias ARl ol 4gvaRERONENE: 0.Y6 LR MWRWRILREEE, Bf arfiB38s S PN iS5 14
inrefractive index) out of the reflected lights was figured out, an

regar dgde agglehBifeReE pdttenoObf SEPAERLEIS of dhather Siaodhd of iR POSd hitlesigand
angl es of 5 incidence were the sane as those in determ ning the

di stri biidhaoheofbls dianbdtbt mtiodnyedardl todeiBoaralt the BrdnaduecalCcifl iatsbdwh am FEG. 24.
segnent of the top face of the di anond corresponding to 1/16 (22.5

defft eedy sofomiraative exarirde che apsliriifferagtearattarp of apfiesteddighds ot a\fermorft ahhed.
These angle difference patterns repr t what is visible as a color
patter OO G P ATBRA FELLaPEBF G 4077 SRFERY PPN 2PYS Hiotee s Arg'e

di {1 er gneepatierns, of o EeLleeiad | i.anbs ot diamudsqob; a cut design
0 e g

accordi'ng I'nvention having a pavilion anglé of 38.5 degrees, a
crown angle gf, 2419 dqi@&'éx?c%ﬁzat%f%g&ltﬁe pfbsgrm%egnt{o%tghewgfinl 185294130 Ggh ¥al ue

of 0.33 or 0.16 are shown i'n . 22 and 23, respectively.
are greater than the angle difference pattern of reflected lights of a diamond of a2 conventional
20  cutdesign (shown in FIG. 25). This makes the diamond look colored. Fine blue patterns are
seen on main facets and upper girdle facets of the crown part as reflected lights are colored in
addition to the finer optical patterns.
Making focal angles identical according to the present invention can enhance
brilliaﬁcy and scintillation of ruby, sapphire, zirconia and alexandrite as well. Ruby and
25 sapphire manifest characteristic colors as they are, but their colors can be intensified to make
the gems look even more beautiful.
Whereas the advantages of the invention have so far been described with reference to
diamonds cut to have 58 facets each, it should be obvious to persons skilled in the art that, if

the design involves identical trifocal angles or the pavilion angle and the crown angle are

30  within the coverage of the invention, the invention is not limited to cuts having 58 facets but
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The angle difference patterns of reflected |ights of another diaﬂgnd of
the sane cut design of which the table dianeter ratio is reduce NS
and the Gd value is 0.16 is showmn in FIG 24. 15 As a conparative exanpl e,
the angle difference pattern of reflected lights of a dianond of a

conventional cut having a pay vilion | e 75 degrees, a cro
34.5 d&ag}%se‘gef IR SR R AR O B R A
0.314 is S, 5. The angle difference patterns of the present

i nvent PGH ° ﬁ%ﬁﬂn$ﬂﬂbﬁﬁ§%a§% through 24 are greater than the angle
diiference palhehllflhedBhtE &&%.agmﬁsqé Bt b AR G0 Ol RN GAL b BAling 20

cut design (shownin i's m I anmond | ook col ored. Fine

bl ue PRHE pSe BvSREH AN B fR0$i868hSre PG HEDR I Abd BE1R s haGlS10butlAi, By OWn
part as reflected l1ghts aré colored in addition to the finer optical

paty er fistueMikd pGaied CGRIanBRILES pidieRldnCalerd@e@ighidint Petifie dpeeSamn{ biillisent i on
can enhance brilliancy and scintillation of ruby, sapphire, zirconia and
al exangid teéintilati@l in tRodaydisartion? ars apipdriced reavitihgsh whear sighdficast bwingbhor s
as they are, but their colors can be intensified to make the gens | ook
even nmnghtbesuti ful . Whereas the advantages of the invention have so far
been described with reference to dianonds cut to have 58 facets each, it
shoul d be obdlseies therepepdares asrpiitver Lightsanetias fropngpwnifjcets, ple tRblg gret s

i nvol ves identical trifoc lLes or, the pavilio d t he. crown

angl e naerdace%dnﬁwp Wf@eéﬁwﬁa EBP PR AVRHTBR %g T GabRIcER PP aRSY
teg %scunﬁ% haV|ng 58 facets but -25 0 9 JUN 2004 can as well be

app i et e’ shapes including round brilliant cuts, oval shape,

eneral d shapg,, hB%‘?Jre Fﬁ@gaﬁr@pérraltéd n%ﬂhe%@&ral%mtﬂbﬁmﬁ W heke 815d diR@End N

detail, a cut e5|gn 'of " di anonds for ornanental use according to the

pr esenﬁo ERME THIh O Dg Rt 10 YoR6:@YIDeHitey EropoweivhUfacétefdndcilraetyl ghimkasha

whol e but also, by 5 virtue of a greater quantity and proportion of

en t t edialbgltitself hhiepeiréd. c Idisrdetpossible thiekbdei saspeytramdrag ired td blat pppear in

t hose directions are enhanced, resulting in nore significant tw nkling

bri ghtreéseted NgBts;, as there is a large quantity of lights emitted from

crown facets, the table facet I's reduced in size to increase the area of

cridwn facets, further contributing to enhanced brilliancy 10 and

scintillation. Furthernore, lights are separated into their spectral

conponents within the dianond to cause blu e lights to be powerfully

emtted fromcrown facets and thereby to make the
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di anond itself blue -colored. Itis also possible to cause a spectrum from
red to blue appear in reflected lights. 15 0 9 JUN 2004 WHAT | S CLy NEID 2004
IS: I . A cut design of dianonds having a crown part above and a pavilion
part underneath, wherein a dianmeter of a table facet is between or equal
to 0.60 a atio to a girdle dianeter, and wherein: a
pavilion gﬁa%£%§cF§J%%?M§en or equal to 45 degrees and 37.5 degrees and a
crown angle c in degrees is within a range of satisfying the foll ow ng
condi tionl. - 3AXXPpddsGEn dFifmondShSIABXKEEWA pait dBovednd Epevilivh pateshd@meaih,

di anonds for ornanental use according to claiml1, wherein the dianeter of
the tabl eyhaesta (!h§m@t@? mb@rfac%ﬂléq}etﬁe@n Qr eiaPfAh &b 38 0.8 inli& A 16Q diRud he
girdle dlaneter . The cut design of dianonds for ornanental use
accordi nggto. %bg11 wherein: the pavilion angle p is between or equal to
45 degrees an 5 degrees and the crown angle c in degrees is within a
range of sEtlsfylng the following condition: -3.75427xp+

72.81667c) 55T 74167xp+l 71.4883. 4. The cut design of dianonds for
ornanental use according tq claim3, wherein the pavilion angle

degrees and t h& PRYiligm anglePds Eetweeniappaialtond Ldssiees ﬁ'ad P17 GRS aP‘éP&{Q“ﬁhs hi p
to each other: -3.7239xp+l 71.4315>c>-3. 74167xp+171. 4883. 5. The cut

desi gn of angilerinritereenis vorimataneapf wievimedor illyingsonditiopm 4, wherein the
diarneter of the table facet is between or equal to 0.60 and 0.33 inits
rati o to the gikxildpel63bxored.8333xpt17HPE2cut desi gn of di anonds for
ornanental use according to claim5, wherein the pavilion angle p is

bet ween o2. equthe {10 ddfigrdleigrsndder obrianfenti QiR Bordihg td BRI UL wHasingie Of

di anonds for ornanental use according to claim®6, wherein a 0 9 JUN 2004
proj ect i ofiafetePbf e bR @HG S5 Kk REHNWS kqdd] 0.5 NenCE DS ndls @d B AE ghdre di anond
to a culet side apex of |ower glrdle facets in the pavilion part toward a
pl ane pasgLig.ep 9irdle side apex of main

3. The cut design of diamonds for ornamental use according to claim 1, wherein:
the pavilion angle p is between or equal to 45 degrees and 37.5 degrees and the
crown angle c in degrees is within a range of satisfying the following condition:
-3.75427xp+172.81662c>-3.74167xp+171.4883.
4. The cut design of diamonds for ornamental use according to claim 3, wherein the
pavilion angle p in degrees and the crown angle ¢ in degrees are in the following relationship
to each other:
-3.7239%p+171.43152c>-3.74167xp+171.4883.
5. The cut design of diamonds for ornamental use according to claim 4, wherein the
diameter of the table facet is between or equal to 0.60 and 0.33 in its ratio to the girdle
diameter.
6. The cut design of diamonds for ornamental use according to ciaim 5, wherein the
pavilion angle p is between or equal to 40 degrees and 37.5 degrees.

7. The cut design of diamonds for ornamental use according to claim 6, wherein a
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facets in the pavilion part and the central axis of the dianond i@ nﬁh

nore than 0.3. 8. The cut design of dianonds for ornanental use a go’ iz%
to claim7, wherein the Gd value is not nore than 0.25. 9. The cut design
of dianmonds for ornamental use according to claim5, wherein the dianeter

of the t Bc%ggﬁ%%tof ia%i%@%@%ﬁ@iugfr&ﬁ% ce‘nﬂal%&%f@ﬁ@di@m@ﬁ? tdh Ed1& SFRtdpex O

the girdlie I ameter. e cut design of dianonds f or nanent al use

di | ai,m.9, wherein.th 1 e p.i . |t
30 dogr oBL/oRebsBH g PIEPR Nl PR Sl A ME R P ARRT 1

grees:. cut n rnanent al

use having a.crown part of a substanti . frustum shape and a
subst ant f25F1 {1 the RRE IR0 pghhe senttral pxig etl’%lg\ﬂ@f’“%éf‘r”tm B‘P“{)ﬁ'é" B‘SUSt um part,

wherein a dianeter of a table facet is between or equal to 0.60 and_0.33
inits r&tio ihe autglesign ef diamands for ompmeriphuse ageqsding 19 HAIMAGIEETEIN U Bt ween
or equal to 45 degrees and 37.5 degrees, and a crown angle c in degrees
sat i sfi esaltd& noohothagd.2dndi ti on: - 3. 5xp+163. 6>c?- 3. 8333xp+l 74. 232.
wherei n angl es between an incident |ight and an emtted light are

subst ant bal | y Tagu@ldesig® odiafomdser oraimagall usgidcsrdiggiongaimrs, euherein thacet s and
emtted fromthe crowm facets, lights comng in a table facet and emtted

from t he yGhR of A @itte f2800s bdt@BdrSorcQMING 015 ahde. 38 i ratibas e pirand em tted
fromthe table facet. 12. The cut design of dianonds for ornanental use

according.to claim1l1l, wherein: the pavilion angle p is between or equal
to 45 degrees and 37.5 degrees and the crown angle ¢ in degrees is within

a range satd sfyi the,foll ow ng condition: . . .
-3. 7542 73{%17%@ ieletten af ainmends fon ety vse Becoling thglpigi pherein bR
desi gn of djanonds for ornanmental use accordin dt o claim 12, wherein: the
pavi | i onPariPreansls pisdehresBsr e’ ot deersimddnyt 29895 degrees are within a
range of satisfying the follow ng condition: ,
- 3. 7239xp+171 M1t Gesign & dram@TR fior oframengd 9se hexingprrsow parg ek Hbs@rtiadiyanonds
for ornanental use according to claim 13, wherein the rojection Gd of
t he di st &mstem(shaph arsl)a shbamtiale coen pavaliorepartsin diie lower phiregfdhelfrogiumipertcul et
si de
wherein a diameter of a table facet is between or equal to 0.60 and 0.33 in its ratio to a girdle
diameter
wherein:
a pavilion angle p is between or equal to 45 degrees and 37.5 degrees, and a crown
angle ¢ in degrees satisfies the following condition:
-3.5xp+163.62c>-3.8333xp+174.232.
wherein angles between an incident light and an emitted light are substantially equal
to each other among lights coming in crown facets and emitted from the crown facets, lights
comingin a table facet and emitted from the crown facets, and lights coming in the crown
facets and emitted from the table facet.
12. The cut design of diamonds for ornamental use according to claim 11, wherein:
the pavilion angle p is between or equal to 45 degrees and 37.5 degrees and the

crown angle ¢ in degrees is within a range of satisfying the following condition:

-3.75427xp+172.81662¢>-3.74167xp+171.4883.
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apex of lower girdle facets in the pavilion part toward a pl ane (gRgsy
the girdle side apex of main facets in the pavilion part and the cen?@%l
axis of the dianmond is not nore than 0.3. 15. The cut design of di anonds
for ornanental use according to claim 14, wherein the G value is not

nore thap 0. 29pe 4R ded B o CHEMIRRIFSILrRIm it ANRNASR o fdg 1OINANBNL Bherbine
according to claim 13, wherein the dianeter of the table facet is between

or equal to 0th§:5pagirﬁgn Qng‘?fg piirpdégtrées LAY {hg. cFRud J}%legd irnq;egreegiu‘@%ﬁmﬁ{ a range of

satisfying the following condition:
-3.7239xp+171.4315>c>-3.74167xp+171.4883.

14. The cut design of diamonds for ornamental use according to claim 13, wherein the
projection Gd of the distance (radius) from the central axis of the diamond to the culet side
apex of lower girdle facets in the pavilion part toward a plane passing the girdle side apex of
main facets in the pavilion part and the central axis of the diamond is not more than 0.3.
15. The cut design of diamonds for ornamental use according to claim 14, wherein the
Gd value is not more than 0.25.
16. The cut design of diamonds for ornamental use according to claim 13, wherein the
diameter of the table facet is between or equal to 0.55 and 0.38 in its ratio to the girdle

diameter.
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