WO 2010/033099PCT/US2008/010776 DECAGONAL SHAPED DIAMOND WHICH DISPLAYS
HEARTS AND ARROWS PATTERN FIELD OF THE INVENTION The present invention is a
continuation-in-part of U.S. Patent Application Serial No. 11/744,571, the disclosure of which is herein
incorporated%? TUEPEHE, and relates to the field of cut diamonds and more’ WE&‘?P:?JP&HV?O 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 oIishe&\{é) i{g‘g relatively narrow
proportional range@,%gm%leﬁmﬁglmfﬁ%g WY ﬁ 2N having a hearts and
arrows pattern provides brillid{ERABRT@ & DARROWS RINTOIERN ties 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, makuis fEines AHRLC., it is currently unknown to cut a diamond into a WO

3099PC 776 decagonal shape which will yield a hearts and arrows pattern

comparable to the hearts and arrows pattern generated py a round cut diamond of nearly perfect
symmetrically round ﬂ%ﬁé%ﬁ@h’@%ﬁgg%ﬁ) ﬁﬂz_ﬁtmuatxc}/n-m-pa S ent Appication

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 o 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 1. 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 fnarketplace by any other
shaped diamond to date. Although diamonds are typically cut into many knowr}
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 intc a



Heretofore, it was widely believed in the diamond industry that only the round cut diamond could
generate a true hearts and arrows pattern. This belief was primarily based upon the fact that the round
cut diamond has such a nearly perfect symmetrical shape and that all of | % vilion facets
can be readmocfﬂl?g’%ﬁﬂe%same angle degrees with the angle differences ggﬁ%&ﬁﬁé ﬂg 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 idel d, belief.within, the di ind it i I ipl btai
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IS dra%ﬁ%@iﬁ%ﬁﬁgﬁ%@%%%%;pgggog@mgq%ccordingly, if one accepts the widely accepted

belief n und 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 an?l)fat rows

pattern comparable {ERERH RSt WA IR LRRlisYer Rchsudiamandidriuslry that onlyths o ung cut
diamond, the hearts and arrows, pattern ears anly when the requirements fory its cut facets, angle
paramé?éﬁ’%daﬁﬂta%@wgﬁ; F&‘é‘ﬁ’oﬂ?ﬂﬂ?%? aiuﬂ%\%rﬁﬁ i 51[69\%'#99%%@1:‘?1&&8?%‘??%% shape
of the diamond is perfectly symmetrical, .8 main crown.and 24 subsidiary crown fac 8 main bottom
and 16p§%§f£’abf%% tbll%a/]% e?sq.]ai{lf%n%ltn ?afgggg(c}“'ovc\iﬁna@%% tglr% lé(\?ré on§g %ﬁseh%;% tat a perfect 45

angle t%y%%%%t?f@aﬁ%h%ﬁéagﬁés A5 BFSP RV AUARSTha pavilion facets can be readily cut to the

same angie 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 diahond polished to
simulate the nearly perfect symmetrical shape of a round shapéd 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 pattemn, it is inconceivable fo polish the diamond into a decagonal shape which
will yield a hearts and arrows pattern comparable fo the hearts and arrows pattern in the

round cut diamond.



All the bottom main facets are of equal size and at an angle ranging from 40.6- 41.0. 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 anjfé 1¥A¢#8%om 33.8 - 35.1. They have to be perfectly align®& BHHFHEHRHA Bottom facets.
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. The ideal cut proportions are : total depth

59.4% - 62.4% crown height14.5%- 16.0% girdle thickness1.5% - 2.95% roundness99.0%
' In a round cut diamond, the hearts and arrows pattern appears only

when the requirements for its cut facets, angle parameters and alignment

relationships are as shown in the following Table 1:

TABLE 1

The shape of the diamond is perfectly symmetrical.

8 main crown and 24 subsidiary crown facets.

L 4

8 main bottom and 16 subsidiary bottom facets.

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

e All facets are perfectly aligned.

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

« 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 angie ranging
from 33.8° - 35.1°. They have to be perfectly aligned on the main
bottom facets.

¢ 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 145% — 16.0%
girdle thickness 1.5% — 2.95%
roundness 989.0% — 100%

table size: 53.0% — 57.5%



-100% table size: 53.0% - 57.5% SUMMARY OF THE INVENTION According to an aspect, a

diamond 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 round diamond when exposed to light. The

decagonal cut diamond comprises: ten main crown facets symmetrically arranged about a table facet,

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
AR 018 2 RGLHEY B8 HShing the decagonal shape of the

facets polished at a given angle reéle#iata 0RE ARG Y ESHI
diamond. BRIEF DESCRIPTION OF THE DRAWINGS Other advantages will become
apparent from the followi \ge il ﬂ %% cer' tign mg i@v Nntj hen.read | j%%b%' n with the
accompgnying_ drav%r?éjv_é%% hl@h:g P JI‘{t)lg%lcgi)!sE a tgp vl‘iasevt\(/l'?'ol&]1 tyﬁgl?d%cagon%ﬁ)ﬁape diamond of the
presentinuepsiop, Shaydlaaxrnaticat ahranesaan AieRiaRNeeiawIdRcRISRHEg dable facet side
of the diamond, ig. 2 is another top view of the decagonal shaped diamond of the present
inventioansinzitesve figuiterd shogdpgdhie farmaiian drtnsydmetsnakapeswenerigbf. thignenain crown
facets relative to one another;

decagonal cut diamond comprises: ten main crown facets symmetrically arranged about

ik

a table facet, 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 girdie 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 o one another;



WO 2010/033099PCT/US2008/010776 Fig. 3 is yet another top view of the decagonal shaped
diamond of the present invention similar to figure 2 showing the formation and arrangement of the
main crown facets and the counterpart main pavilion facets; Fig. 4 is an additional top view of
the decagongﬁ%ﬁ(gﬂ@ﬁs‘g’l%\mond of the present invention similar to figure Z gﬁWﬁ%"‘[‘H@']g\?rangement
and relationship of the crown star facets, crown half facets and the main crown facets; Fig.5is
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 s‘yﬁ'tmmztricall arranged about the center or culet of the
diamond; Fig'® i3 Shofle?natievioR SiaeS ftﬂ?e%%%ﬂ?ﬂl ShapRs) diamend 8t #hE present

invention similar to Figure 4,shqwing the.crown. star facets and crown half facets and,the projection of
the oINS SR THRE TUHITALS SRR AGC ATENSEmer Ry 13e e profle
view of the decagpnal ed diamond of the present invention. WO

2010/0%%‘6@%’6%%1 I@M‘%@#ﬂﬁ'ﬁ&lﬂ%ﬁ%’ﬁﬁﬁg ON OF THE PREFERRED EMBODIMENT
A diamond is a crystal which functions as a prism for dispersing light by means of reflection and

refraction. The diamgpgl of haRreseRbiRvEiPNIdR, GSteENEEHy Al 'Sisabed RRSFRPRESftEgcagonal
shape having ten main crown facets (mcfs) of essentially equal size with each main crown facet (mcf)

being ghigsemioppesitiemeatikr raaifigtrand ghnoRifectianaarayigenesncat sdraslaasmitisuwfabading a
table facet (if) ten main pavilion facets (mpfs) each in alignment with a main crown facet, twenty crown
star fac=tsno s db setsseminallyalf it atiz and tth evroaih trewrofacaisr facets polished on every main
crown facet (mcf), a number of crown half facets (chfs) equal to the number of pavilion half facets
(phfs) and preferably corresponding to the number of crown star facets (csfs) and ten main girdle

facets (gfs) with the Gifdle f5cB@PdlitRedsy LEihenafrR Aastgensl siersdAamant 2hikis the

d | sh f di d.
ecagograes%n?egvgn%% s; [)nv(\?ilqg 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.



The girdle facets gfs are polished first into ten equal size girdle facets gfs 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 e(jual in size and at a precise angle of preferably 36 relati}\,/&sgs%%%@ai%%cent girdle
facet. The mam BroW¥atets are then polished preferably within an angle range o 3780 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 41.10. wo. star facets and the 20
crown half facets# ottshet-on-4 iR A AA SRR AR by polishing the
pavilion half facets. The pavilion half facets are preferably polished within an angle range of 41.5 -
42.2. The crown half facet referably polished within an angle r f37-40.8. T 0 crown
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should not éxceed 0.8. The faceting alignment be as near perfect as possible preferably

using %@E@&ﬁmpsgwahs@z@mtﬁfé&@mwm%& Sm@ﬁ@%wﬁ&y-opposite%em@huce a

decagonal shapéd diamond possessing a true hearts and , arrows pattern equivalent to the hearts and

arrows patkeealiheren racedintesdinmenitah artgie fdrosafsindneoR i aBE T REER BRI as set
forth below in Table I: TABLE | Total Depth:

main pavilion facets (mpfs) each in alignment with a main crown facet, twenty crown

star facets (csf's) of substantially equal size with two of the crown star facets polished on
every i‘nain crown facet (.rncf). 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

angie retative to one another for forming the decagonal shape of the diamond.

The girdle facets gf's are polished first info ten equal size girdle facets gf's
to give the diamond a decagonal shaped geometry with ali 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 nﬁain girdie facets and preferably within an angle

degree range of 40.6° to 41.1° .



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

WO 2010/033099 PCT/US2008/010776

The 20 crown star facets and the 20 crown half facets are then
polished on the decagonal shaped diamond 10 followed by polishing the pavilion half
facets. The pavilion half facets are preferably polished within an angle range of 41.5° -
42.2°. The crown half facets are preferably polished within an angie range of 37° -
40.8°. The 20 crown star facets should be polished so that there are two star facets
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 terins of the angle degree used and size and depth and at an
angle tolerance of 0.4°.



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. WO

2010/03309 &38Y8/010776 What Is Claimed ls: 1. A decddoR5PEHARAY Biamond,

adapted to display a hearts and arrows pattern when exposed to light comparable to the hearts and
arrows pattern in a round diamond, comprising: ten main crown facets symmetrically arranged about a
table 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 facéts
with théAwalidsf£aisneslitsied at a given angle relative to one another for forming the decagonal shape
of the diamond. f 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 sidk therdbfi€cagona 3&%&8?\5\ pBHAREA 190 ASRIBY rR RIS A further
Ciamort BB SIS B P T BRIl O B AR a0 Brange o
betweernogg C d_i%?ﬁ%nacfdc(\ﬁvz%tlgws%ng?pe%l%t&%a@g&%cfggéf's' symmetrically arranged about a {able

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
girdie 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°.



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. WO 2010/033099PCT/US200 /010776 6. A decagonal shaped diamond
as defined i@ S WHErein the ten main pavilion facets extend from a c!’&ﬁﬂ%%wﬁ&mp’?gcated at the
center or culet of the diamond. 7. A decagonal shaped diamond as defined in claim 6 further
comprising twelve 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 41.50 and 82.2 arft derpeenalshanaddisonand emdefinad facianoweseihégden 37.0 -

40.8. 9. Adecagonal shaped diamond as defined in claim 8 wherein the angle degree
toleranBe@ieRaNbirtHacRiviReN ema 3 srmmercreii ieteligdcd st seiesicades of the
diamond.
7. A decagonal shaped diamond as defined in claim 6 further

comprising twelve 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°.



