DECAGONAL SHAPED DI AMOND VWHI CH DI SPLAYS HEARTS AND ARROWS PATTERN FI ELD OF
THE | NVENTI ON The present invention is a continuation-in-part of U S.
Pat ent AppDi208kG38099Seri al No. 11/744,571 , the discl osuPETAS2008i0¢4776 S
herein incorporated by reference, and relates to the field of cut di anonds
and nore particularly to a dianond having a decagonal shape adapted to
generate a hearts and arrows pattern substantially conparable to the hearts
and arrows pattern generated by an ideal round cut di anond when exposed to
i ght. BACKGROUND OF THE | NVENTI ON A hearts and arrows pattern will be
di spl ayed by a round cut di anond when exposed to |ight when the round cut
di anond has aDEGAGQNAl SHAPED DIMH(NHBJWHGI‘%(BI&QIS.&GYSquaI and I
symmetrically cut fac ' t a1y ' narrow proportiona
ranges, as taught bel ﬁvelﬁrﬁ{"-gwp A&R%p%)r\m¥ﬁr"(x)und cut di anond
having a hearts and arrows pattern provides brilliance, color and optical
| i ght handling properties which has not been matched in the nmarketplace by
any FIEED OFTPHE INVENTIONo date. Al though dianponds are typically cut into
many "Known geonetri cal shapes other than round such as, for exanple, a
heart shape, oval, pear, marquis, princess, enerald, etc., it is currently
unknown to cut ENQIPERRSTY invensiondis i gentinuatinit-pait & WS IPafert Apalication: s
and arrows pattern conparable to the

Serial No. 11/744,571, the disclosure of which is herein incorporated by reference,

and relates to the field of cut diamonds and more particularly to a diamond
having a decagonal shape adapted to generate a hearts and arrows pattern
substantially comparable to the hearts and arrows pattern generated by an ideal round

cut diamond when exposed to light.

BACKGROUND OF THE INVENTION

A hearts and arrows pattern will be displayed by a round cut diamond
when exposed to light when the round cut diamond has a nearly perfect symmetrical
shape and possesses equal and symmetrically cut facets polished to within relatively
narrow proportional ranges, as taught below in Table I. A near perfect round cut
diamond having a hearts and arrows pattern provides brilliance, color and optical
light hahdling properties which has not been matched in the marketplace by any other
shaped diamond to date. Although diamonds are typically cut into many known
geometrical shapes other than round such as, for example, a heart shape, oval,

pear, marquis, princess, emerald, etc., it is currently unknown to cut a diamond into a



hearts and arrows pattern generated by a round cut dianond of nearly
perfect symetrically round shape when exposed to light. Heretofore, it was
wi del y bewoevmd3smt he di anond industry that only the reamdseess/odizasrond
could generate a true hearts and arrows pattern. This belief was primarily
based upon the fact that the round cut dianond has such a nearly perfect
symmetrical shape and that all of its crown and pavilion facets can be
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This led to the widely accepted -belief within the dianond industry that it

i s ordyynpetrisially cownd shapé when exposeddotlightind arrows pattern on a di anond
polished to sinulate the nearly perfect symmetri cal shape of a round shaped
di anond using t oL ow, an ul ar
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the round cut dianond can generate a true hearts and arrows pattern, it is
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a hearts and arrows pattern conparable to the hearts and arrows pattern in

t he symmetrical shape and that all of its crown and pavilion facets can be readily cut to the
same angle degrees with the angle differences between all of its pavilion angles being
smaller than 0.3°, and with the angle tolerance between the main crown facets being
smaller than 0.4° and the angle tolerance for the subsidiary crown facets being smaller
than 0.3°. This led to the widely accepted belief within the diamond industry that it is
only possible to obtain a true hearts and arrows pattern on a diamond polished to
simulate the nearly perfect symmetrical shape of a round shaped diamond using the

narrow angular tolerances known to yield a hearts and arrows pattern in a round cut

diamond.

A decagonal shaped diamond has a geometrical shape which is
dramatically different from that of a round diamond. Accordingly, if one accepts the
widely accepted belief that only the round cut diamond can generate a true hearts and
arrows pattern, it is inconceivable to polish the diamond into a decagonal shape which
will yield a hearts and arrows pattern comparable to the hearts and arrows pattern in the

round cut diamond.



round cut dianond.ln a round cut dianond, the hearts and arrows pattern
appears only when the requirenents for its cut facets, angle paraneters and
al i gnnentwoebsard3sshi ps are as shown in the foll ow ng TabrasooshABz&€ 1 The
shape of the dianond is perfectly symetrical. 8 main crown and 24
subsidiary crowm facets. 8 mamin bottomand 16 subsidiary bottom facets.

Al main facets (crown & bottom) have to be polished at a perfect 45 angle
to each .other. Al cets are perfectly aljgned. bot t mmain
facets are of eIHL?aT %’téiﬁ%fngf‘g th j‘f?@"é‘ q%gﬁfﬂysfﬂaﬁmépeea&?q Al the
bottom subsidiary facets are of equal size and at an angl e which i s exactly
1. 2 dhapie eairemantsdenits %éeget@nanglemﬁr@mﬂtgrﬁgm atiggmenly 1.0 +
subsidiary 4 1.8 - 42.2). Al the main crown facets are of equal size and
at amekatighshipsrage ag shayn B6the foll@king. Tatlleyl:have to be perfectly aligned on
the main bottomfacets. Al the subsidiary crown facets are of equal size
and perfectly

TABLE 1

The shape of the diamond is perfectly symmetrical.

8 main crown and 24 subsidiary crown facets.

8 main bottom and 16 subsidiary bottom facets.

e All main facets (crown & bottom) have to be polished at a perfect 45°
angle to each other.

o All facets are perfectly aligned.

¢ All the bottom main facets are of equal size and at an angle ranging
from 40.6°- 41.0°.

o All the bottom subsidiary facets are of equal size and at an angle
which is exactly 1.2° steeper than the main facets (main bottom
angle 40.6° - 41.0° + subsidiary 41.8° - 42.2°).

¢ All the main crown facets are of equal size and at an angle ranging
from 33.8° - 35.1°. They have to be perfectly aligned on the main
bottom facets.

o All the subsidiary crown facets are of equal size and perfectly
aligned on the main crown and subsidiary bottom facets and
polished at an equal angle.

e The ideal cut proportions are : total depth 59.4% — 62.4% crown

height 14.5% — 16.0%
girdle thickness 1.5% — 2.95%
roundness 99.0% — 100%

table size: 53.0% — 57.5%



aligned on the main crown and subsidiary bottom facets and polished at an
equal angle. The ideal cut proportions are : total depth 59.4%- 62.4%
crown heiwbt2ols3se- 16. 0% girdl e thickness 1.5% - 2. 95%CTaiseaasw7€9. 0% -
100% tabl e size: 53.0%- 57.5%BUMVARY OF THE | NVENTI ON The di anond of the
present invention is cut into a decagonal shape adapted to display a hearts
and arrows pattern substantially equivalent to the hearts and arrows
pattern displayed in a ro | to light. The decagonal
cut di anond of the presen%rfﬁ?:&mg}l‘wl n main crown facets, ten
mai n pavilion facets, twenty star facets with two star facets polished on
every main crown facet, an equal nunber of crown half facets as pavilion
hal f facets andlherdiamondgof dhe presentsimventiohhis gutr ifite & adetagamal ishape at a
given angle relative to one another for form ng the decagonal shape of the

di amayhptéRtErdi Rea@d deld b é\*ﬁ%t@éﬂ@fﬁtiél?vé’qﬁﬁ@l@ﬁt 6 lthe hRepRE

apparent fromthe tollowi ng detail ed description of the invention when read

N CONHMrIWA plitleln t BiEpRGEARAY rBEnd" @k Whe'ddBosed to light. The

decagonal cut diamond of the present invention comprises: ten main crown facets, ten

main pavilion facets, twenty star facets with two star facets polished on every main
crown facet, an equal number of crown half facets as pavilion half facets and ten main
girdle facets with the girdle facets polished at a given angle relative to one another for

forming the decagonal shape of the diamond.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages will become apparent from the following detailed

description of the invention when read in conjunction with the accompanying

drawings of which:

Fig. 1 is a top view of the decagonal shaped diamond of the present
invention showing a symmetrical arrangement of ten main crown facets on the table

facet side of the diamond;

Fig. 2 is another top view of the decagonal shaped diamond of the
present invention similar to figure 1 showing the formation and symmetrical

arrangement of the main crown facets relative to one another;



Fig. 1 is a top view of the decagonal shaped di anond of the present
i nvention showing a symmetrical arrangenent of ten main crown facets on the
tabl e facw028i0d83wp t he di anond; Fig. 2 is another top PCEWSRH080NET6
decagonal shaped di anond of the present invention simlar to figure 1
showi ng the formati on and symetrical arrangenent of the main crown facets
relative to one anot her Fig. 3 is yet another top view of the decagonal
shaped di anond of rese invention.jimlar to ure, 2, show,n
f ormati on and a'gga araq Héowf‘?’("@r@hﬁ LﬁgaPﬁ‘é diamend, ‘%a‘t}‘@ mai n
pavilion facets; Fig. 4 is an additional top view of t he decagonal shaped
di amgHasent lﬂh@ltmre@anlar itorfigute 3 shewing the foomatign aadarsanggment ¢fdhe main
arrangenent and rel ationship of the crown star facets, crown half facets
and tdrewndacetsrandthieazmtrderpirigmaln paviiopfadets;on vi ew of the of the
decagonal shaped di anond of the present invention showng the ten main
pavilion facets and twenty pavilion -half facets symretrically arranged
about the cent dfigo#d isudretadditionaktap aiewndf tie gecfgonalastrdpest dismbred of ¢he of
the of the decagonal shaped di anond of the present invention simlar to
Fi guredesthipvention RemBaow fi f?ﬁﬁi 2f stestingand @rrrégg'erhéhf ahac'%u&@&% € the

r

Pproj ection of the main pavi i1 on facets arrange elative to the main crown

f aceldonffartalets] ciowh HalF8cas Urid fe'thai Gbwh¥acdRsagonal shaped diamond

Fig. 5 is a pavilion view of the of the decagonal shaped diamond of the
present invention showing the ten main pavilion facets and twenty pavilion half facets

symmetrically arranged about the center or culet of the diamond;

Fig. 6 is another table view of the of the decagonal shaped diamond of the
present invention similar to Figure 4 showing the crown star facets and crown half facets
and the projection of the main pavilion facets arranged relative to the main crown

facets; and

Fig. 7 is a side profile view of the decagonal shaped diamond of the

present invention.



present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENT A
dianond is a crystal which functions as a prismfor dispersing |ight by
nmeans of wef2bmus®n and refraction. The di anond of the pcedmsatosiomreant i on
10, as shown in Figures 1-7, possesses a decagonal shape having ten nain
crown facets (ncfs) of essentially equal size with each main crown facet
(ncf) being aligned opposite another main crown (ncf) facet in a

symetri cal alafeTass I C [ NQ < tf ip pavilion
facets (npf AILED DESCRIETION. OF THE PRE, %ﬁgﬁd%bﬁw{a‘fy crown star
facets (csf s) of substantially equal size with two of the crown star
facets polished on every main crown facet (ncf), a nunber of crown half
facets (chf s) Adgliamond iste crystalewhich fuactions ashalprisfmfart dispetsing Jighindy
preferably corresponding to the nunber of crown star facets (csf s) and ten
mai n rgeads of reftevtion(arid yefradtion. Mheddiationd et thespieskent @ntibnal @giascshawng! e
relative to one another for formng the decagonal shape of the dianond. The
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star facets (csf's) of substantially equal size with two of the crown star facets polished on
every hain crown facet (fncf), a number of crown half facets (chf's) equal to the number
of pavilion half facets (phf's) and preferably corresponding to the number of crown star
facets (csf's) and ten main girdle facets (gf's) with the girdle facets polished at a given

angle relative to one another for forming the decagonal shape of the diamond.

The girdle facets gf's are polished first into ten equal size girdle facets gf's
to give the diamond a decagonal shaped geometry with all of the main facets in line with
the shape of the stone. Each girdle facet should be equal in size and at a precise angle
of preferably 36° relative to each adjacent girdle facet. The main crown facets are
then polished preferably within an angle range of 33.8° to 35.2° and should
preferably be of equal size and depth. The main pavilion facets may then be polished in
alignment to the main crown facets and main girdle facets and preferably within an angle

degree range of 40.6° to 41.1° .



degree range of 40.6 to 4 1.1 .The 20 crown star facets and the 20 crown
hal f facets are then polished on the decagonal shaped di anond 10 fol |l owed
by pol i shwogotams3@avi lion hal f facets. The pavilion hal fCramseas/oares
preferably polished within an angle range of 4 1.5 - 42.2. The crown half
facets are preferably polished within an angle range of 37 - 40.8. The 20
crown star facets should be polished so that there are two star facets

provi ded on ev in cromn faget. It s | d,be understoqd that pol,i shing
two star facet 3%?1%&@%%%&8&3@ 5’6@?5%5%5@%% m'ﬁﬁagegﬁ aggalhen
pattern needed to assure that an undistorted hearts and arrows pattern wll
be dikPisEgd®n the decagonalshaped diamada0tfellewad dry peliskiaa the payiian halh
hal f facets and for all the crown half facets should not exceed 0.8. The

f acetfacetsal Thampavilionhhalf tadets are praferably pelisheaswitbinsam bagler eingeadfl 41.6%+ ng a
m croscope with a |l ens of 100X magnification to determ ne accuracy. To

produrx2a drEagrval Hfafrets iapeprefarably asslishedawithineahefidlé raRge a6 ST -
pattern equivalent to the hearts and arrows pattern of the round cut, the
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provided on every main crown facet. It should be understood that polishing two star
facets on every main crown facet results in an unusual star pattern needed to assure
that an undistorted hearts and arrows pattern will be displayed. Moreover, the angle
degree tolerance between all pavilion half facets and for all the crown half facets should

not exceed 0.8°.

The faceting alignment should be as near perfect as possible
preferably using a microscope with a lens of 100X magnification to determine

accuracy.

To produce a decagonal shaped diamond possessing a true hearts and -
arrows pattern equivalent to the hearts and arrows pattern of the round cut, the diamond

should be cut to satisfy the optimum parameters as set forth below in Table I:

TABLE |
Total Depth: 56.4%-66.8%
Table size 53.0%-60.2%
Pavilion Depth 41.2%- 46.5%
Crown Height 13.4%- 16.8%
Crown angle 33.8%- 35.2%
Girdle thickness 0.6%- 7.5%

Angle degree discrepancy between all main facets has to be less than 0.5° and
between all star crown and half facets less than 0.7°. The main facets should all be

perfectly equal in terms of the angle degree used and size and depth and at an
angle tolerance of 0.4°.



Pavilion Depth 41.2% 46.5% Crown Hei ght 13.4% 16.8% Crown angl e 33. 8%
35.2% G rdle thickness 0.6% 7.5% Angl e degree di screpancy between all main
facets hawotoioms3deess than 0.5 and between all star croraTAsdodsald77é acet s
|l ess than 0.7. The main facets should all be perfectly equal in terns of

t he angl e degree used and size and depth and at an angle tol erance of
0.4.What |Is Cained Is: 1. A decagonal shaped di anond, adapted to display a
hearts and arrows pattern when exposed to |ight conparable to the hearts
and arrows pattern in a round dianond, conprising: ten main crown facets
symaihiat & Claimnedilsjed about a table facet, twenty star facets with two
star facets polished on every main crown facet, ten nmain pavilion facets,
an equal number of crown half facets as pavilion half facets and ten nain

girdle facets wth tAedgtaginal fsteped BRIMGIEdadaptadgior eispiaglee healtat Ak@ t 0
one another for form ng the decagonal shape of the dianond. 2. A decagonal
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into ten e size girdle facet orm ng an angl e of ve tot
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facet, twenty star facets with two star facets polished on every main crown facet, ten
main pavilion facets, an equal number of crown half facets as pavilion half facets and

ten main girdle facets with the girdle facets polished at a given angle relative to one

another for forming the decagonal shape of the diamond.

2. A decagonal shaped diamond as defined in claim 1 wherein the
girdle facets are polished into ten equal size girdle facets forming an angle of 36°

relative to the girdle facet on each adjacent side thereof.

3. A decagonal shaped diamond as defined in claim 2 further

comprising twenty crown half facets and twenty pavilion half facets.

4. A decagonal shaped diamond as defined in claim 3 wherein the
main crown facets are polished to within a degree range of between 33.8° -35.2° and

within an angle tolerance of 0.4°.

5. A decagonal shaped diamond as defined in claim 4 wherein the ten
main pavilion facets are polished in alignment with the main crown facets and girdle

facets at an angle degree range of between 40.6° - 41.1°,



conprising twenty crown half facets and twenty pavilion half facets. 4. A
decagonal shaped di anond as defined in claim3 wherein the main crown
facets arwopolomsbmwd to within a degree range of betweenpP831820086127@nd

wi thin an angle tolerance of 0.4. 5. A decagonal shaped di anond as defi ned
in claim4 wherein the ten main pavilion facets are polished in alignnment
with the main crown facets and girdle facets at an angl e degree range of
between 40.6 - 4 1. 1 .6. A decagonal shaped di anond as defined in claim5
wherein the ten main pavilion facets extend froma comon point |ocated at
the center or dul et Afdechgodabshapkd diamondeasdefiaed shaped Swhereid the ten
defined in claim6 further conprising twelve pavilion half facets of

t ri angginapagksireddeats \Wixtéhd ot ¢dranidavpoinfodatéd dt aketcenter dEduled ofalsd
main pavilion facet in a symretrical arrangenent. 8. A decagonal shaped

di a”@?ﬁm@ﬁdqefi ned in claim®6 wherein each pavilion half facet is polished
to within an angl e degree range of between 4 1.5 and 42.2 and angl e degree
range for the crown half facets should be between 37.0 - 40.8. 9. A

ol o ance between t s PecAdoHl hified SE@nd, aoi RERBRd . ¥ C AFEeGes
not %é?r?p?r?sir% gﬁ/elve pavilion half facets of triangular geometry with two of the pavilion half

facets formed on each main pavilion facet in a symmetrical arrangement.

8. A decagonal shaped diamond as defined in claim 6 wherein each
pavilion half facet is polished to within an angle degree range of between 41.5° and
42.2° and angle degree range for the crown half facets should be between 37.0° -

40.8°.

9. A decagonal shaped diamond as defined in claim 8 wherein the
angle degree tolerance between the pavilion half facets and the crowh half facets does

not exceed 0.8°.



