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PROVIDING PLENTY OF VISUAL-PERCEPTIBLE REFLECTION FOR ORNAMENTAL USE AND
OBSERVATION METHOD THEREOF BACKGROUND OF THE INVENTION 1. Field of the
Invention [0001] The present invention relates to a cut design of
ornamental diamonds and, more particularly, to a novel cut design of a
diamond felt to be more beautiful by a person observing the diamond. 2.
Description of the Related Art [0002] In order to provide brilliant
diamonds for use in ornaments by cutting, diamonds for ornamental use in
the round brilliant cut having 58 facets and jewelry using such diamonds
have been obtained. [0003] Four criteria used in evaluating diamonds)
commonly known as 4C's are as follows: 1. Carat (unit of weight) 2. Color 



3. Cut (proportion, symmetry and polish) and 4. Clarity (quality and
quantity of inclusions). [0004] Regarding the weight expressed in carats, a
diamond has traditionally been evaluated in size, which is measured in
weight. The color depends on the raw gemstone colorless and transparent
stones are scarce and highly valued. The Gemological Institute of America
(GIA) assigns D, E and F grades to colorless and transparent diamonds, and
yellowish, if only slightly, ones are graded K or even lower. Cut design
gives brilliancy and scintillation to a gem. The relative clarity is caused
by inherent impurities and/or flaws of the raw gemstones. [0005] Since the
color and clarity are intrinsic to the gemstone, the only factor permitting
artifice is the cut design, which determines brilliancy and scintillation.
Therefore) studies have been continued to find cut designs that can enhance
these attributes. [0006] Mathematician Tolkowsky proposed what is known as
the GIA system of cut design to increase the brilliancy of diamonds. The
ideal cut according to the GIA system has a pavilion angle of 40.75
degrees, a crown angle of 34.50 degrees and a table diameter corresponding
to 53/ of the girdle diameter. Although a cut should be evaluated according
to its contribution to beauty, more importance has been put on the yield
from raw gemstone in determining a cut design of ornamental diamonds.
[0007] From the studies of the inventors about a cut design of ornamental
diamonds for increasing brilliancy of the diamonds) the inventors proposed
a cut design which permits simultaneous observation of lights coming into
the diamond through crown facets and coming out from the crown facets,
lights coming into the diamond through a table facet and out from the crown
facets and lights coming into the diamond through the crown facets and out
from the table facet) when a round brilliant cut diamond is observed from
above the table facet of the diamond. To realize this feature, in the cut
design) the pavilion angle (denoted as p hereafter) ranges from 45 degrees
to 37.5 degrees and the crown angle (denoted as c hereafter) in degrees is
within a range of satisfying the following equation:
-3.5xp+163.6acz-3.8333xp+174.232. The cut design was filed for patent as US
Patent Application S.N. 09I879,750 (filed June 12, 2001). The center values
of the pavilion angle (p) and the crown angle (c) are 38.5 degrees and
27.92 degrees, respectively. (0008] The brilliancy of diamonds is a result
of observer's perception on light which is reflected in a diamond after
entering the diamond from the outside. The degree of brilliancy of a
diamond is determined by the amount of light reflected from the diamond.
The amount of light is ordinarily evaluated as a physical quantity of
reflected light. [0009] A result of human perception on brilliancy,
however, is not determined by a physical quantity of reflected light alone.
In order for a diamond to make an observer feel beautiful, the diamond must
reflect a large amount of perceptible light, in the psycophysical meaning. 



-2   (0010] When an ornamental diamond is observed, light coming out
through a table facet or crown facets of the diamond is perceived. If the
amount of light coming out through a table facet or crown facets of a
diamond is large, the diamond is evaluated as brilliant. [0011] On the
other hand, for a reason relating to working, a diamond which is cut in a
round brilliant cut manner has, on the periphery of the boundary between
the crown and the pavilion, a cylindrical surface or surfaces of a
polygonal prism called a girdle. Ordinarily, the height (denoted as h
hereafter) of the girdle is minimized. No study has been made about the
relationship between the girdle height and the amount of reflected light.
SUMMARY OF THE INVENTION [0012] An object of the present invention is to
provide an ornamental diamond which can be felt highly brilliant when
observed from above a table facet or crown facets, and which has a cut
design exhibiting a large number of reflection ray patterns. [0013] Another
object of the present invention is to provide a cut design of an ornamental
diamond having increased visual-perceptible reflection rays. [0014] Still
another object of the present invention is to provide an observation method
suitable for a diamond which is brilliant cut in the above-described
manner. [0015] The present invention has been achieved as a result of a
study on increasing visual-perceptible reflection rays on the basis of the
cut design filed for patent by the inventors of the present invention in
the above-mentioned patent application. [0016] That is, an ornamental
diamond in accordance with the present invention has such a cut design that
the diamond exhibits its highest beauty when observed from a position right
above the diamond, i.e., in a direction toward the table facet. To evaluate
reflection rays reflected from a diamond in a study to achieve such a
design, the concept of "visual-perceptible reflected rays" has been
introduced as rays perceptible by a person observing a diamond, and a cut
design has been evaluated by using the concept. Further) when a diamond is
evaluated by observing in the direction toward the table facet, -3  



reflection rays (referred to as "effective visual-perceptible reflection
rays") have been evaluated by using reflection rays corresponding to
incident rays other than incident rays blocked by a person observing the
diamond. The present invention provides a cut design and an observation
method suitable for such practical observation. This evaluation is utterly
different from the evaluation method conventionally used, in which a
diamond was treated as a simple reflecting object and rays from the diamond
were evaluated as opto-physical reflection rays. [0017) A round brilliant
cut design of an ornamental diamond) providing plenty of visual'perceptible
reflection rays, according to the invention, comprises: a substantially
round or polygonal girdle having an upper horizontal section and a lower
horizontal section parallel to the upper horizontal section a crown above
the upper horizontal section of the girdle having a table facet and at
least one crown main facet and a pavilion below the lower horizontal
section of the girdle having at least one pavilion main facet, wherein a
girdle height (h) between the upper and the lower horizontal sections of
the girdle is 0.026 to 0.3 times a girdle radius, a pavilion angle (p)
between the pavilion main facet and the lower horizontal section of the
girdle ranges from 37.5 degrees to 41 degrees and a crown angle (c) between
the crown main facet and the upper horizontal section of the girdle is
within a range of satisfying the following equations: c>-2.8667xp+134.233
and p<1/4x f (sin'1(1/n)+sin'1(1/n~sinc))x 180/n+180-2c}, wherein n:
refraction index of a diamond, n: circular constant, p. pavilion angle in
degrees, and c: crown angle in degrees. [0018) A girdle height (h) of the
ornamental diamond according to the invention is preferably 0.030 to 0.15
times a girdle radius, which is a half of a girdle diameter. A table
diameter of the diamond according to the invention is desirably 0.45 to
0.60 times a girdle -4 



diameter. [0019] An observation method of an ornamental diamond) according
to the invention, comprises the steps of providing an ornamental diamond of
a round brilliant cut which comprises a substantially round or polygonal
girdle having an upper horizontal section and a lower horizontal section
parallel to the upper horizontal section, a crown on the upper horizontal
section of the girdle having a table facet and at least one crown main
facet, and a pavilion below the lower horizontal section of the girdle
having at least one pavilion main facet, wherein a girdle height (h)
between the upper and the lower horizontal sections of the girdle is 0.026
to 0.3 times a girdle radius, a pavilion angle (p) between the pavilion
main facet and the lower horizontal section of the girdle ranges from 37.5
degrees to 41 degrees, and a crown angle (c) between the crown main facet
and the upper horizontal section of the girdle is within a range of
satisfying the following equations: c>-2.8667xp+134.233 and p< 1/4x{(sin' 1
( 1/n)+sin' 1(1/n sinc))x 180/n+180-2a, wherein n: refraction index of a
diamond, n: circular constant, p: pavilion angle in degrees, and c: crown
angle in degrees and observing, above the table facet of the diamond,
lights coming into the diamond through the table facet and crown facets
including the crown main facets, star facets and crown girdle facets) and
coming out from the table facet and the crown facets with a sight line
having an angle less than 20 degrees with a vertical line at the center of
the table facet. [0020] In the observation method of the invention, it is
preferable to observe, from above the table facet, lights coming into the
diamond through the table facet and the crown facets at an angle ranging
from 10 degrees to 50 degrees with the vertical line at the center of the
table facet and coming out from the table facet and the crown facets.
[0021] In the observation method) the lights more preferably come into the
diamond at 5   



an angle ranging from 20 degrees to 45 degrees with the vertical line at
the center of the table facet of the diamond. [0022] In the observation
method of the invention) it is preferable that the diamond has a girdle
height (h) of 0.030 to 0.15 times the girdle radius. And it is desirable
that the diamond has a table diameter of 0.45 to 0.60 times a girdle
diameter. [0023] The cut design of an ornamental diamond of the invention
is applied to a round brilliant cut which usually comprises: a
substantially round or polygonal girdle having an upper horizontal section
surrounded by an upper periphery and a lower horizontal section) parallel
to the upper horizontal section, surrounded by a lower periphery a crown of
a nearly polygonal truncated pyramid formed upward above the upper
horizontal section of the girdle having a regular octagonal table facet at
the top of the polygonal truncated pyramid, eight crown main facets, eight
star facets and sixteen upper girdle facets and a pavilion of a nearly
polygonal pyramid formed downward below the lower horizontal section of the
girdle having eight pavilion main facets and sixteen lower girdle facets.
[0024) In the round brilliant cut, a center axis is defined as a straight
line standing tom a center apex of the pavilion polygonal pyramid through a
center of the table facet a first plane is one running from the center axis
through each of eight vertexes of the table facet and a second plane is one
running from the center axis and dividing an angle between the two
neighboring first planes into two equal angles. Using the definitions, each
facet on the crown of the round brilliant cut can be expressed as follows:
Each of the crown main facets is a rectabgular plane surface or a
kite-shaped surface having two opposite vertexes, one being one of vertexes
of the table facet and the other being a cross point of the upper periphery
of the girdle with a first plane passing the vertex of the table facet. The
rectangular plane surface has other two opposite vertexes each positioned
on a neighboring second plane and coinciding with a vertex of a neighboring
crown main facet. Each of the star facets is a triangle having a base
coinciding with a side of the table facet and a vertex coinciding with a
coinciding vertex of two neighboring crown main facets each having a side
passing each of the both ends of the base. Each of the upper girdle facets
is -6   a triangle having a side coinciding with one of sides of a crown
main facet and crossing the upper periphery of the girdle at an end of the
side and a vertex at which a second plane passing the other end of the side
crosses the upper periphery of the girdle. [0025) Each facet on the
pavilion of an ordinal round brilliant cut can be expressed as follows:
Each of the pavilion main facets is a rectangular plane surface or a kite
shaped surface having two opposite vertexes, one being a cross point of a
first plane with the lower periphery of the girdle and the other being at
the center apex of the pavilion polygonal pyramid. The rectangular plane
surface has other two opposite vertexes each positioned on a neighboring
second plane. The pavilion main facets each has a side coinciding with a
side of a neighboring pavilion main facet and two vertexes coinciding with
two vertexes of the neighboring pavilion main facet. Each of the lower
girdle facets is a triangle having a side coinciding with a side of one of
the pavilion main facets and crossing the lower periphery of the girdle at
an end of the side and a vertex at which the second plane passing the other
end of the side crosses the lower periphery of the girdle. (0026] The
invention can be applied to a modified round brilliant cut in which one of
the crown and the pavilion of the ordinal round brilliant cut is turned by
22.5 degrees around the center axis. When a crown in the modified round
brilliant cut is fixed as in the ordinal round brilliant cut) each facet on
a pavilion of the modified round brilliant cut can be expressed as follows:
Each of the pavilion main facets is a rectangular plane surface or a kite
shaped surface having two opposite vertexes, one being a cross point of a
second plane with the lower periphery of the girdle and the other being at
the center apex of the pavilion polygonal pyramid. The rectangular plane
surface has other two opposite vertexes each positioned on a neighboring
first plane. The pavilion main facets each having a side coinciding with a
side of a neighboring pavilion main facet and two vertexes coinciding with
two vertexes of the neighboring pavilion main facet. Each of the lower
girdle facets is a triangle having a side coinciding with a side of one of
the pavilion main facets and crossing the lower periphery of the girdle at
an end of the side and a vertex at which the first plane passing the other
end of the side crosses the lower periphery of the girdle.   



BRIEF DESCRIPTION OF THE DRAWINGS [0027] FIGS. lA, 1B and 1C are a top
view, a side view and a bottom view, respectively, of an ornamental diamond
with a cut design in accordance with the present invention (0028] FIG. 2 is
a cross-sectional view of the ornamental diamond in FIG. 1 along the
zx-plane~ [0029] FIG. 3 is a graph showing the total amount of physical
reflection rays from each of the diamonds of the present invention and a
conventional diamond with respect to the sight line angle [0030] FIG. 4 is
a graph showing the physical reflection ray amounts from the facets of each
of the diamonds of the present invention and the conventional diamond with
respect to the sight line angle [0031] FIG. 5 is a graph showing the total
visual-perceptible reflection ray amounts from each of the diamond of the
present invention and the conventional diamond with respect to the sight
line angle [0032] FIG. 6 is a graph showing the physical reflection ray
amounts from the facets of each of the diamonds of the present invention
and the conventional diamond with respect to the sight line angle [0033]
FIG. 7 is a graph showing the total reflection ray pattern number from each
of the diamonds of the present invention and the conventional diamond with
respect to the sight line angle [0034] FIG. 8 is a graph showing the
reflection ray pattern numbers from the facets of each of the diamonds of
the present invention and the conventional diamond with respect to the
sight line angle [0035] FIG. 9 is a graph showing the amount of reflection
rays per pattern from each of the diamonds of the present invention and the
conventional diamond with respect to the sight line angle. [0036] FIG. 10
is a histogram showing the pattern frequency at a sight line angle of 0
degree for each of the diamonds of the present invention and the
conventional diamond with respect to the incident angle with z-axis) .8.  



[0037] FIG. 11 is a histogram showing the pattern frequency at a sight line
angle of 10 degrees for each of the diamonds of the present invention and
the conventional diamond with respect to the incident angle (with z-axis)
[0038] FIG. 12 is a histogram showing the pattern frequency at a sight line
angle of 20 degrees for each of the diamonds of the present invention and
the conventional diamond with respect to the incident angle (with z-axis)
[0039) FIG. I3 is a histogram showing the pattern frequency at a sight line
angle of 27.92 degrees for each of the diamonds of the present invention
and the conventional diamond with respect to the incident angle (with
z-axis) [0040] FIG. 14 is a graph showing the visual-perceptible reflection
ray amount at each of sight line angles 0, 10 and 20 degrees with respect
to the girdle height (h); [0041] FIGS. 15A, 15B) 15C and 15D are diagrams
each showing optical paths along which reflection rays travel to come out
from the ornamental diamond in the z-axis direction, FIGS. 15A, 15B and 15C
showing the optical paths in the diamond of the present invention with
respect to different values of the crown angle, FIG. 15D showing the case
of the conventional diamond (0042) FIG. 16 is a graph showing the number of
girdle incident rays with respect to the girdle height (h) when the
diamonds of the present invention is observed at each of sight line angles
0, 10 and 20 degrees [0043) FIG. 17 is an enlarged side view of the girdle
(outer surfaces) of the diamond of the present invention [0044] FIG. 18 is
a graph showing the amount of visual-perceptible reflection rays from the
diamonds of the present invention with respect to the pavilion angle (p)
when the girdle height (h) is changed from 0.026 to 0.15 [0045] FIG. 19 is
a graph showing the total visual-perceptible reflection ray amount from the
diamonds of the present invention (pavilion angle (p): 38) 38.5, 39 and
39.5 degrees) with respect to the crown angle (c); [0046] FIG. 20 is a
graph showing the total number of reflection ray patterns from the diamonds
of the present invention (pavilion angle (p): 38) 38.5, 39 and 39.5
degrees) with 9  



respect to the crown angle (c); [0047] FIG. 21 is a graph showing the
effective visual-perceptible reflection ray amount from the diamonds of the
present invention (pavilion angle (p): 37.5, 38, 38.5, 39, 39.5, 40 and 41
degrees) with respect to the crown angle (c); [0048] FIG. 22 is a graph
showing a region of the pavilion angle (p) and the crown angle (c)
enhancing the amount of effective visual-perceptible reflection rays [0049]
FIG. 23 is a graph showing the total amount of visual-perceptible
reflection rays from the diamonds of the present invention with respect to
the crown angle (c) when the table diameter (Del) is 0.45, 0.5 and 0.55.
[0050] FIG. 24 is a graph showing the total number of reflection ray
patterns from the diamonds of the present invention with respect to the
crown angle (c) when the table diameter (Del) is 0.45, 0.5 or 0.55 [0051]
FIG. 25 is a graph showing the effective visual-perceptible reflection ray
amount from the diamonds of the present invention with respect to the crown
angle (c) when the table diameter (Del) is 0.45, 0.5 or 0.55 [0052] FIGS.
26A) 26B and 26C are a top view) a side view and a bottom view,
respectively, of an ornamental diamond having a modified round brilliant
cut in accordance with the present invention [0053] FIG. 27 is a graph
showing the amount of effective visual-perceptible reflection rays from the
modified round brilliant cut diamonds (pavilion angle (p): 37.5, 38, 39, 40
and 41 degrees) with respect to the crown angle ; [0054] FIG. 28 is a graph
showing the maximum value of the effective visual-perceptible reflection
ray amount from the modified round brilliant cut diamonds having table
diameters (Del) of 0.5 and 0.55 with respect to the pavilion angle (p);
[0055] FIG. 29 is a graph showing the relationship between the pavilion
angle (p) and the crown angle (c) maximizing the amount of the effective
visual-perceptible reflection rays from the modified round brilliant cut
diamonds having table diameters (Del) of 0.5 and 0.55 [0056] FIG. 30 is a
histogram showing the patter n frequency at a sight line angle of 0 -10~ 



degree with respect to the incident angle (from the z-axis) of the modified
brilliant cut diamond (table diameter (Del): 0.55 star facet end distance
(fx): 0.75 lower girdle facet vertex distance (Gd): 0.2; girdle height (h):
0.05 pavilion angle (p): 40; crown angle (c): 23); [0057] FIG. 31 is a
graph showing the total number of reflection ray patterns from the modified
round brilliant cut diamonds of the present invention having table
diameters (Del) of 0.5 and 0.55 with respect to the crown angle (c); [0058]
FIG. 32 is a graph showing the total amount of visual-perceptible
reflection rays from the modified round brilliant cut diamonds of the
present invention having table diameters (Del) of 0.5 and 0.55 with respect
to the crown angle (c); [0059] FIG. 33 is a graph showing the effective
visual-perceptible reflection ray amount from the modified round brilliant
cut diamonds of the present invention having table diameters (Del) of 0.5
and 0.55 with respect to the crown angle (c); [0060] FIG. 34 is a diagram
showing an example of reflection ray patterns seen when the diamond with
the cut design of the present invention is observed from above the table
facet [0061] FIG. 35 is a diagram showing an example of reflection ray
patterns seen when the diamond with the modified cut design of the present
invention is observed from above the table facet and [0062] FIG. 36 is a
diagram showing an example of reflection ray patterns seen when a diamond
with a conventional cut design is observed from above the table facet.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS Structure of round
brilliant cut diamond [0063] An external appearance of a cut design of a
diamond 1 according to the present invention is shown in FIG. 1) and its
section is shown in FIG. 2. FIG. IA is a top view FIG. 1B a side view. and
FIG. 1C a bottom view. Herein the top is a table facet 11 of a regular
octagon, a girdle 12 is a round or polygon above which is a crown having
substantially a polygonal truncated pyramid with the table facet
constituting a top facet of -11  



the pyramid. Below the girdle 12 is a pavilion forming substantially a
polygonal pyramid downwardly from the girdle. At the center apex of the
pavilion is a portion known as a culet 13. On the circumference of the
crown, there are usually eight main facets or bezel facets 14; eight star
facets 15 are formed between the circumference of the table and the main
facets and sixteen 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 sixteen lower girdle facets 18 are formed
between the girdle and the main facets. The outer surfaces or facets of the
girdle 12 are perpendicular to the table facet. [0064] A straight line
passing through a center of the table facet and the center apex of the
pavilion polygonal pyramid will be referred to as a center axis (also
referred to as z-axis in the description below) each of planes containing
the center axis and the vertexes of the regular octagon of the table facet,
as a first plane and a plane containing the center axis and bisecting the
angle formed between adjacent two of the first planes, a second plane.
[0066] For a reason relating to explanation, coordinate axes (right hand
system) are provided in the diamond, as shown in FIGS. 1 and 2. The z-axis
is perpendicular to the table facet and passes through the table facet
center with its plus direction corresponding to the upward direction from
the table facet, and the origin 0 is set at a center of the girdle. In FIG.
2) the y-axis is not shown since it extends backward from the origin O.
[0066] The first planes are the zx-plane and planes obtained by rotating
the zx-plane in 45 steps about the z-axis. The first planes are indicated
by 21 in FIG. 1. The second planes are planes obtained by turning the first
planes by 22.5 degrees about the z-axis. The second planes are indicated by
22 in FIG. 1. [0067] Referring to FIG. 1A, each crown main facet 14 is a
rectangular plane surface or a kite shaped surface having two opposite
vertexes, one coinciding with one of the vertexes of the regular octagonal
table facet 11 (e.g., vertex A shown in FIG. 1A) and the other being a
cross point B at which the first plane 21 containing the vertex A (e.g.,
the zx-plane) intersects the upper periphery of the girdle. The rectangular
plane surface has other two opposite vertexes each positioned on the
neighboring second plane 22 and has one vertex C or D common with each of
the neighboring crown main facets 14. Each star facet 15 is a -12
triangle AA'C defined by one side AA' of the regular octagonal table facet
11 and by one vertex coinciding with the common vertex C of the two
neighboring crown main facets 14 respectively having vertexes coinciding
with the opposite end points A, A' of the side. Each upper girdle facet 16
is a surface defined by one side (e.g.) CB)) among the sides of one crown
main facet 14, intersecting the upper periphery of the girdle 12 at its one
end, and by a point E at which the second plane 22 containing the other end
C of the side intersects the upper periphery of the girdle 12. [0068]
Referring to FIG. 1C, each pavilion main facet 1? is a rectangular plane
surface or a kite-shaped surface having two opposite vertexes, one
coinciding with a point F at which one of the first planes 21 (e.g., the
zx-plane) intersects the lower periphery of the girdle 12, and the other
coinciding with a center apex G of the pavilion polygonal pyramid. The
rectangular plane surface has other two opposite vertexes H, I each
positioned on the neighboring second plane 22 and has one side GH or GI and
one vertex H or I common with each of the neighboring pavilion main facet
17. Each lower girdle facet 18 is a surface defined by one side (e.g., FH),
among the sides of one pavilion main facet 17, intersecting the lower
periphery of the girdle 12 at one end F of the side and by a point J at
which the second plane 22 containing the other end H of the side intersects
the lower periphery of the girdle 12. Here the description is made without
mentioning a culet apex 13. [0069] Each crown main facet 14 is interposed
between an adjacent pair of the second planes 22, and each pavilion main
facet 17 is also interposed between an adjacent pair of the second planes
22. A common side CE of each adjacent pair of the upper girdle facets 16
and a common side HJ of the corresponding adjacent pair of the lower girdle
facets 18 are on one of the second planes 22. Between the corresponding
adjacent pair of the first planes 21 are interposed one star facet 15, two
upper girdle facets 16 having the common side CE, and two lower girdle
facets 18 having the common side HJ. These two upper girdle facets 16 and
these two lower girdle facets I8 are positioned almost opposite to each
other with the girdle 12 interposed therebetween. [0070] Each of the first
planes 21 bisects the corresponding crown main facet 14 and the
corresponding pavilion main facet 17. Accordingly) each crown main facet 14
and the -13  



corresponding pavilion main facet 17 are almost opposite to each other with
the girdle 12 interposed therebetween. [0071] In the following description,
the size of each portion of the diamond is expressed in units in terms of
the ratio to the diameter or radius of the girdle. The girdle height (h) is
the dimension of the girdle in the z-axis direction and is expressed as the
ratio to the girdle radius. [0072] In FIG, 2, which shows a sectional view)
the same constituent parts are assigned respectively the same reference
numerals as in FIG. 1. Here, the angle formed by the main facets or bezel
facets 14 of the crown with a horizontal section (XY plane) of the girdle)
i.e. the crown angle, is denoted by c) while the angle formed by the main
facets 17 of the pavilion with the horizontal section (XY plane) of the
girdle, i.e. the pavilion angle, is denoted by p. Hereafter in this
specification, the main facets or bezel facets) the star facets and the
upper girdle facets in the crown may be collectively referred to as the
crown facets) and the main facets and the lower girdle facets in the
pavilion, as the pavilion facets. [0073] In FIG. 1, the girdle height (h))
the table diameter (Del), the distance (fx) to a star facet end, and the
distance (Gd) to the vertex of each lower girdle facet in the pavilion
portion are indicated. As shown in FIG. 1A) the table diameter (DeI) is
twice the distance from the z-axis to the vertexes of the regular octagon
of the table 11. The distance (fx) to the star facet end is used to express
the distance of the points of intersection of the star facets, the bezel
facets and the upper girdle facets provided in the crown from the yz-plane
containing the diamond center axis (z-axis). The distance (fx) is a
projection of the distance from the z-axis to the star facet end onto the
zx-plane. The distance (Gd) to the vertex of each lower girdle facet
provided in the pavilion represents the distance on the zx-plane from the
z-axis to the culet-side vertex 181 of each pavilion lower girdle facet and
equals a value obtained by multiplying the distance from the center axis
(z-axis) by cos 22.5. [0074] To specify the size of the diamond, the crown
height) the pavilion depth and the total depth other than the table
diameter or size (the ratio to the girdle diameter) may be - 14   used.
These factors are determined when the table diameter, the pavilion angle
(p) and the crown angle (c) are given. Therefore they will not be referred
to in this specification. Studv procedures of optical paths [0075] For this
specification, optical paths were studied in the following procedure.
[0076] (1) The diamond was supposed to be symmetrical around the z-axis at
every 45 degrees, and every 45 degree segment, to be symmetrical with
respect to a plane (e.g. the zx-plane). The starting points of inward and
outward optical paths were considered in a region of half of this segment,
i.e. a 22.5 degree region. For instance, to look for the destination
(emission point) and optical path of a light coming in a certain point at a
certain angle) incident lights from latticed points in this area of 22.5
degrees were traced. The whole optical paths could be easily estimated from
the symmetry. [0077] (2) In tracing optical paths, each light ray was
represented by a vector having starting point coordinates (Xi, Yi) Zi) and
directional unit vector (1, m, n)) and each facet of the diamond, by a
vector having known point coordinates (a, b) c) on the plane and its normal
unit vector (u, v, w) to the plane. A diamond cut in this way had, in a 45
degree region, a total of eight faces comprising the table facet, the crown
main facet or bezel 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. [0078] (3) Optical paths)
angles of emission, points of emission, reflection and refraction (angles
of intersection between light rays and planes) were determined by vector
calculation. 



[0079] 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: (x-Xi)/1=(y-Yi)/m=(z-Zi)/n
Equation for planes: u(x-a)+v(y-b)+w(z-c)=0 The points of intersection were
calculated as solutions of these simultaneous equations, and the points of
intersection with each plane were sequently and consistently calculated so
as to obtain a right solution satisfying the conditions. [0080] Directional
changes (vectors after directional change) of optical paths upon 15
incidence and refraction were calculated with the refraction index and
synthetic vectors which were constituted of the vectors of incident light
and of planar direction. Calculation was done in the same way for
reflection, though the form of synthetic vectors was different. Light rays
after directional change were represented by lines having these points of
intersection as starting points. [0081] Angles formed by planes and light
rays were calculated as scalar products of the normal vectors of facets and
the directional vectors of light rays, and where such an angle was smaller
than a critical angle, emission took place as refraction) while reflection
occurred where it was greater. For each case of reflection, the point of
intersection between the light ray and the plane after the directional
change was figured out anew, and the same calculation was performed. [0082]
(4) These optical path calculations were applied as appropriate both to the
line of gaze (tracing from the observing side to the source of light) and
to the light ray (from the light source to the point of observation). Thus
the tracing of the optical path from the emitting side to the light source
and that of the optical path from the light source side to the emitting
point were calculated based on the same principle. [0083] (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. Introduction of visual-perceptible
reflection rays [0084] In the study described below, the amount of
visual-perceptible (reflection) rays were measured as described below. 



[0085] As a law concerning the amount of visual-perceptible rays, the
Fechner's law and the Stevens' Iaw are known (S. S. Stevens, "To Honor
Fechner and Repeal His Law" Science, Vol. 133, 80-86). In the Fechner's
law, the amount of visual-perceptible rays is a logarithm of an amount of
physical rays. If the Stevens' law is applied to measurement of light from
a light source assumed to be a point light source) the amount of 16
visual-perceptible rays is the square root of the amount of physical rays.
Many instances of conclusions from these laws are considered generally the
same and error-free, although they are quantitatively different. In the
study described below, a method was used in which the brilliancy of a
diamond was evaluated by obtaining the amount of visual-perceptible rays on
the basis of the Stevens' law and by using the obtained amount of rays as
the amount of visual-perceptible reflection rays if the obtained rays are
reflection rays. [0086] In the study described below) a procedure was used
in which amounts of visual-perceptible reflection rays were the square root
of values of tenths of the amount of physical reflection rays with respect
to patterns having areas larger than 30 meshes among patterns of reflection
rays from a diamond) and the sum of the amounts of visual-perceptible
reflection rays was obtained with respect to a11 the patterns. [0087] The
amount of physical reflection rays was obtained in such a manner that
meshes are defined by dividing the radius of the diamond into 100 equal
segments and the ray density was obtained with respect to each mesh. Since
the radius of diamonds is several millimeters, a mesh area is several
hundred square micrometers. The amount of light was calculated only with
respect to patterns of 30 meshes or larger by considering the area
perceptible by human eyes. [0088] When a brilliant cut diamond is observed
in a direction toward the table facet, it exhibits rotational symmetry at
each of turning angles of 45 degrees and also exhibits bilateral symmetry
at a turning angle of 22.5 degrees in each 45 range. Therefore) measurement
of the amount of rays with respect to each of segments cut by the planes in
the 22.5-step constellation containing the center axis (z-axis) may
suffice. [0089] That is, the amount of visual-perceptible reflection rays
was calculated by the following equation: The amount of visual-perceptible
reflection rays = E~(the amount of physical reflection rays with respect to
patterns of 30 meshes or more in each segment)/10}1~2) in which E is the
sum of patterns in one segment. Comparison of visual-perceptible reflection
rays with physical reflection rays 17  



[0090] Of the round brilliant cut diamond of the present invention and a
conventional round brilliant cut diamond, the amounts of physical
reflection rays) the amounts of visual-perceptible reflection rays, and the
numbers of reflection ray patterns were examined by observing in a
direction toward the table facet along the z-axis as shown in FIG. 2. This
observation was performed by inclining the angle of the sight line with
zero degree to 27.92 degrees. The line of sight was inclined in the zx
plane as shown in FIG. 2. The amount of reflection rays was further
examined by rotating the sight line in the xy plane about the z-axis.
However, the results of this examination were omitted in this
specification. The configurations of the diamond samples are as described
below. In the diamond of the present invention, the pavilion angle (p) is
38.5 degrees the crown angle (c), 27.92 degrees the table diameter (Del),
0.55 the star facet end distance (fx), 0.75 the lower girdle facet vertex
distance (Gd)) 0.2; and the girdle height (h), 0.026. In the conventional
diamond, the pavilion angle (p) is 40.75 degrees. the crown angle (c), 34.5
degrees the table diameter (Del)) 0.53; the star facet end distance (fx),
0.7> the lower girdle facet vertex distance (Gd)) 0.314 and the girdle
height (h), 0.02. FIG. 3 is a graph showing the total amounts of physical
reflection rays from the diamond of the present invention and the
conventional diamond when the sight line angle was changed. FIG. 4 is a
graph showing the amounts of physical reflection rays from the facets of
the diamond of the present invention and the conventional diamond when the
sight line angle was changed. FIG. 5 is a graph showing the sums of the
amounts of visual-perceptible reflection rays from the diamond of the
present invention and the conventional diamond when the sight line angle
was changed. FIG. 6 is a graph showing the amounts of visual-perceptible
reflection rays from the facets of the diamond of the present invention and
the conventional diamond when the sight line angle was changed. FIG. 7 is a
graph showing the sums of the numbers of reflection ray patterns of the
diamond of the present invention and the conventional one when the sight
line angle was changed. FIG. 8 is a graph showing the numbers of reflection
ray patterns of the diamond of the present invention and the conventional
one when the sight Iine angle was changed. FIG. 9 is a graph showing the
amounts of reflection rays per pattern of the diamond of the present -18
invention and the conventional one when the sight line angle was changed.
[0091] As shown in the graph of FIG. 3, the sum of the amounts of physical
reflection rays from the conventional round brilliant cut diamond when the
diamond is observed along the z-axis direction from a position right above
the table facet (when the sight line angle is zero) is slightly larger than
that from the diamond of the present invention. When the sight line angle
defined in FIG. 2 is increased to about 25 degrees, the amounts of physical
reflection rays from the diamond of the present invention and the
conventional one become approximately equal to each other as shown in FIG.
3. The graph of FIG. 4 shows the amount of physical reflection rays from
each of the facets above the girdle of the diamond, i.e., the table facet
and the crown facets (the bezel facets, the upper girdle facets, the star
facets). The amount of physical reflection rays from the bezel facets of
the conventional diamond is particularly large. The amount of physical
reflection rays from the bezel facets of the diamond of the present
invention is also large and) in particular, the amount of reflection rays
from the table facet of the diamond of the present invention is larger than
that from the table facet of the conventional one. [0092] FIGS. 5 and 6
show the results of comparison between the amounts of reflection rays in
terms of visual-perceptible reflection rays from the diamond of the present
invention and the conventional diamond when the diamond of the present
invention and the conventional diamond were observed in the same manner.
FIG. 5 shows the sum of the amounts of visual-perceptible reflection rays
from the facets. In the case of observation when the sight line angle was
smaller than 15 degrees, the diamond of the present invention was brighter
than the conventional one by about 30%. When the sight line angle was in
the range from 15 to 25 degrees, the amounts of visual-perceptible
reflection rays from the diamond of the present invention and the
conventional one were approximately equal to each other. As is apparent
from the comparison of FIG. 5 with FIG. 3, the diamond of the present
invention is dimmer than the conventional one in the amount of physical
reflection rays, but is much brighter than the conventional one in the
amount of visual-perceptible reflection rays. The results of comparison
show that the amount of rays perceptible by an observer from the diamond of
the present invention is -19   larger than that from the conventional one,
and that the diamond of the present invention can be perceived by an
observer to be more brilliant than the conventional one. When the sight
line angle is increased exceeding 15 degrees, the amounts of
visual-perceptible reflection rays from the diamond of the present
invention and the conventional one become approximately equal to each
other. Therefore it is preferable for the diamond of the present invention
to be observed along a direction close to the z-axis on the table facet. As
shown in FIG. 6, the amount of visual-perceptible reflection rays from the
bezel facets is the largest, that from the table facet is the second
largest, and that from the girdle facets is the third. [0093] FIGS. 7 and 8
show the results of comparison between the numbers of reflection patterns
of reflection rays from the diamond of the present invention and the
conventional diamond. FIG. 7 shows the sum of numbers of reflection ray
patterns, and FIG. 8 shows the numbers of reflection ray patterns on facets
with respect to the sight line angle. It can be understood from FIG. 7 that
the number of patterns of the diamond of the present invention is larger by
60 to 70% than that of the conventional one. It is apparent from FIG. 8
that the number of patterns of the bezel facets is increased. 



[0094] FIG. 9 is a graph in which the amount of reflection rays obtained
per reflection ray pattern with respect to the sight line angle is plotted.
In the case of observation along a line close to the perpendicular to the
table facet of the diamond at the center of the same (when the sight line
angle is small), the amount of reflection rays per pattern from the diamond
of the present invention is smaller than that from the conventional one.
From the fact, it is apparent, when considering with FIG. 7) that the
diamond of the present invention has increased finer patterns. However,
when the sight line angle is 15 degrees or larger, the amount of reflection
rays per pattern from the diamond of the present invention is substantially
the same as that from the conventional diamond. [0095] FIGS. 10) 11, 12 and
13 are histograms showing the frequencies of patterns obtained from
incident rays at incident angles with the z-axis, ranging in steps of 10
degrees, with respect to observation of the diamonds at sight line angles
of 0, 10, 20 and 27.92 degrees shown in FIG. 7) in which the sum of numbers
of reflection ray patterns of 20   the diamond of the invention and the
conventional diamond are shown. In these histograms, angles in the
10-degree ranges are indicated on the abscissa, and the numeric values
indicated on the abscissa are middle values in the ranges. For example, "5"
denotes the range from 0 to 10 degrees. In the results of observation of
the invention diamond at a sight line angle of 0 degree shown in FIG. 10,
the largest part of the resulting patterns correspond to rays incident on
the diamond at incident angles indicated by 25) i.e.) in the angular range
from 20 to 30 degrees) and no patterns exist which correspond to rays
incident at angles equal to or larger than 50 degrees. On the other hand,
in the case of the conventional diamond, patterns are widely distributed
with respect to the range of incident angles from 0 to 70 degrees. In the
results of observation at a sight line angle of 10 degrees shown in FIG.
11, the diamond of the present invention has patterns distributed with
respect to incident angles from 0 to 80 degrees. However, most of the
patterns are formed by incident rays at incident angles from 10 to 40
degrees. In the results of observation at a sight line angle of 20 degrees
shown in FIG. 12, the diamond of the present invention has most of its
patterns formed by incident rays at incident angles from 10 to 50 degrees.
In the results of observation at a sight line angle of 27.92 degrees shown
in FIG. 13, incident rays forming patterns for the invention are
distributed further widely and the distribution becomes similar to that in
the case of the conventional diamond. [0096] From the above-described
comparison between the diamond of the present invention and the
conventional diamond, the following can be positively said. (a) The
conventional diamond prevails over the diamond of the present invention in
some degree in the amount of physical reflection rays, but the diamond of
the present invention is superior to the conventional one in the amount of
visual-perceptible reflection rays. The amount of visual-perceptible
reflection rays from the crown main facets (bezel facets) is particularly
large. (b) The diamond of the present invention has a larger number of
reflection ray patterns than that of the conventional one. Also, the amount
of reflection rays per pattern is smaller than that of the conventional
diamond. This means that the diamond -21   



of the present invention has an increased number of finer patterns. (c)
When the diamond of the present invention is observed at a sight line angle
of 20 degrees, reflection ray patterns formed by incident rays at incident
angles of 10 to 50 degrees with the z-axis are mainly observed. In the case
of observation at a sight line angle of 10 degrees, reflection ray patterns
are mainly formed by incident rays at incident angles of 10 to 40 degrees.
A diamond is evaluated through the amount of reflection rays formed by rays
incident at angles of 20 to 45 degrees with the z-axis since incident rays
at a small incident angle with the z-axis are blocked by the observer in
font of the diamond and do not enter the diamond, as described below. (d)
The above-described features are noticeable when the sight line angle is 20
degrees or smaller, particularly 15 degrees or smaller. That is, the
features can be recognized at the time of observation from a position right
above the table facet. Girdle height dependency in visual-perceptible
reflection rah [0097] The relationship between the girdle height (h) and
the amount of visual-perceptible reflection rays was examined. The amounts
of visual-perceptible reflection rays from brilliant cut diamonds having a
pavilion angle (p) of 38. 5 degrees and a crown angle (c) of 27.92 degrees
were measured by observation along the z-axis direction on the table facet
with respect to different girdle height (h) values tom 0.025 to 0.3. The
graph of FIG. 14 shows the results of this measurement. In FIG. 14, the
abscissa represents the girdle height (h) with reference to the girdle
radius. The ordinate represents the amount of visual-perceptible reflection
rays. In FIG. 14, the curve drawn as a solid line indicates results of
observation along the z-axis, the curve drawn as a broken line indicates
results of observation at an angle of 10 degrees from the z-axis (hereafter
referred to as "sight line angle"), and the curve drawn as a dot-dash line
indicates results of observation at an angle of 20 degrees from the z-axis
(sight line angle of 20 degrees). Dots labeled with "conventional: 0",
"conventional: 10") and "conventional: 20" at the lower left corner of the
graph respectively indicate the amounts of visual-perceptible reflection
rays from a diamond with a conventional brilliant cut, having a pavilion
angle (p) of 40. 75 degrees and a crown angle (c) of 34.5 degrees, and
having the girdle height (h) -22   set to 0.02 of the girdle radius when
the diamond was observed along the z-axis, when the diamond was observed at
an angle of 10 degrees with the z-axis, and when the diamond was observed
at an angle of 20 degrees with the z-axis. [0098] As is apparent from FIG.
14, the amounts of visual-perceptible reflection rays from the diamonds
with the cut design in accordance with the present invention are much
larger than that from the diamond with the conventional cut design. Also,
in the diamond with the cut design of the present invention, the amounts of
visual-perceptible reflection rays are increased if the girdle height (h)
is increased. The largest amount of visual-perceptible reflection rays is
exhibited when the sight line angle is 0 degree. The amount of
visual-perceptible reflection rays is reduced as the inclination of the
line of sight is increased. Even when the sight line angle is 20 degrees,
the amounts of visual-perceptible reflection rays from the diamonds with
the cut design of the present invention are larger than that from the
diamond with the conventional design. When sight line angle is 0 degree,
the amount of visual-perceptible reflection rays is maximized at h: 0.2 and
is slightly reduced if the height is larger. However) the amount of
visual-perceptible reflection rays when the sight line angle is 0 degree is
larger even at h: 0.3 than that when the sight line angle is 10 degrees.
From these results, it can be understood that it is effective to increase
the girdle height (h) in increasing the amount of visual-perceptible
reflection rays. The amount of visual-perceptible reflection rays is large
when the girdle height (h) is not larger than 0.3. [0099] FIG. 15 shows
optical paths along which the rays come out through the facets of a diamond
when reflection rays are observed along the z-axis direction of the
diamond. FIG. 15A shows optical paths along which rays come out along the
z-axis direction of a round brilliant cut diamond having a pavilion angle
(p) of 38. 5 degrees and a crown angle (c) of 27.92 degrees. Rays coming
out through the table facet are rays which have come in through the crown
facets. Rays coming out through portions close to the periphery of the
table facet are rays which have come in through portions of the crown
facets close to the girdle. Also, rays which have come in through the
girdle surfaces or facets come out through portions close to the periphery
of the table facet. -23  



[0100] FIG. 16 is a graph in which the proportions of rays coming in
through the girdle surfaces or facets in reflection rays coming out along
the z-axis direction are plotted. If the girdle radius is divided into 100
equal segments, about 31000 meshes are formed in a girdle cross section (a
cross section perpendicular to the z-axis). Assuming that one ray comes out
per mesh, the ordinate in FIG. 16 shows, in units corresponding to this
ray, the number of incident rays coming in through the girdle surfaces or
facets. The abscissa in FIG. 16 represents the girdle height (h) in terms
of the ratio to the girdle radius. [0101] FIG. 16 shows the number of
incident rays coming in through the girdle surfaces or facets when the
girdle height (h) is changed from 0.026 to 0.2 with the sight line angle
used as a parameter. Whatever the sight line angle is) the amount of rays
coming in through the girdle surfaces or facets increases when the girdle
height (h) is increased. When the sight line angle is 0 degree, the number
of incident rays from the girdle is small. However, when the sight line
angle is 10 degrees, 976 rays come in through the girdle surfaces or facets
at the girdle height of 0.15, and this number of rays is about 3% of the
total number of rays. When the sight line angle is 20 degrees, 1734 rays
come in through the girdle surfaces or facets at the girdle height of 0.15,
and this number of rays is about 5.5% of the total number of rays. [0102]
Most of rays coming in through the girdle surfaces or facets are observed
in the vicinity of the periphery of the table facet, as mentioned above. In
most cases, however, even a girdle portion of an ornamental diamond is
embedded in a mounting. The girdle surfaces or facets of a diamond set in a
mounting are covered with the mounting. Rays coming in through the girdle
surfaces or facets are thereby reduced, so that portions of the table facet
closer to the periphery become dimmer. If the girdle height of a diamond is
increased, the proportion of rays coming in through the girdle surfaces or
facets is increased. In such a case, if the diamond is set in a mounting so
as to obstruct rays coming in through the girdle surfaces or facets, the
dim portions existing in the vicinity of the periphery of the table facet
become larger. Preferably, the proportion of rays coming in through the
girdle surfaces or facets in a11 rays is set to about 5% or smaller. More
preferably, the proportion is set to 3% or smaller. A diamond is observed
not always from -24   a position right above the table facet but also along
a slightly inclined line. If a reduction of about 5% in brightness is
tolerated in a case where a diamond having a girdle height (h) of 0.15 or
lower is set in a mounting and the diamond becomes dimmer due to blockage
of light by the mounting, the angle of inclination of the diamond at the
time of observation, i.e., the sight line angle, may be set to a value
smaller than about 20 degrees. If the tolerance is limited to 3%, the angle
of inclination may be set to a value equal to or smaller than 10 degrees.
[0103] The lower limit of the girdle height (h) will be examined. Each of
the upper girdle facets 16 in the crown intersects the girdle surface 12 so
as to have a circular arc common with the girdle surface. The circular arc
of the upper girdle facet 16 is convex in a downward direction. Each of the
lower girdle facets 18 in the pavilion intersects the girdle surface 12 so
as to have a circular arc common with the girdle surface 12. The circular
arc of the lower girdle facet 18 is convex in an upward direction and is
opposed to the circular arc of the upper girdle facet 16 on the girdle
surface. FIG. 17 is a schematic enlarged diagram of a girdle surface
portion showing the state of the circular arc of the upper girdle facet 16
and the circular arc of the lower girdle facet 18 being opposed to each
other. As the girdle height (h) is reduced, the circular arc of the upper
girdle facet 16 and the circular arc of the lower girdle facet 18 enter a
state of being intersecting each other, and the girdle periphery is thereby
cut and becomes different from the circle or polygon. If the girdle height
(h) when the circular arc of the upper girdle facet and the circular arc of
the lower girdle facet are brought into contact with each other is "minimum
girdle height", the minimum girdle height is determined by the pavilion
angle (p) and the crown angle (c)) as shown in TABLE 1. However, when the
girdle height (h) is equal to or larger than 0.026 in terms of the ratio to
the girdle radius, the intersection line formed by the two circular arcs of
the upper girdle facet and the lower girdle facet, intersecting slightly,
is so small that the intersection can be ignored. As can be understood from
the TABLE, the girdle height (h) is, preferably, 0.030 or larger in terms
of the ratio to the girdle radius. [0104] Thus, the girdle height (h) is
0.026 to 0.3 and, more preferably, 0.030 to 0.15 in terms of the ratio to
the girdle radius. -25   TABLE 1 



Crown angle (c)28.8227.922624Pavilion angle (p)38.2538.53939.5Minimum
girdle height (h)0.03010.02970.02890.02780 [0106] The relationship between
the girdle height (h) and the pavilion angle (p) was examined. A study was
made by setting the girdle height (h) to 0.026, 0.05, 0.10 and 0.15 in
terms of the ratio to the girdle radius and by increasing the pavilion
angle (p) from 38.25 degrees to 39.5 degrees. The amount of
visual-perceptible reflection rays when each of the diamonds was observed
from a position above the table facet was measured with respect to sight
line angles of 0, 10 and 20 degrees. FIG. 18 shows the result of this
measurement. It can be understood from FIG. 18 that the amount of
visual-perceptible reflection rays is increased if the girdle height (h) is
increased, and that the amount of visual-perceptible reflection rays tends
to decrease if the pavilion angle (p) is increased. However) with the
increase in sight line angle from 0 to 10 degrees and from 10 to 20
degrees, this tendency is reduced. Also from this result, it can be
understood that the features of the diamond with the round brilliant cut of
the present invention can be 



recognized when the diamond is observed at a sight line angle smaller than
20 degrees. Pavilion and crown an angle a dependency in visual-perceptible
reflection rays [0106] A study was made about the amount of
visual-perceptible reflection rays while changing the pavilion angle (p)
and the crown angle (c). The study was preliminarily made by examining
changes in optical paths in diamonds when reflection rays along the z-axis
direction were observed while changing the pavilion angle (p) and the crown
angle (c). FIG. 15 schematically shows optical paths examined. [0107] Thick
solid lines extending upwardly through the right half of the table facet as
illustrated in FIG. 15 indicate a region in which optical paths exist along
which rays come in through the left crown facets) are reflected in the
diamond, and come out through the right half of the table facet. Rays
having similar optical paths exist between the optical paths indicated by
the two thick solid lines. Thick broken lines extending upwardly through
the right crown facets indicate a region in which optical paths exist along
which 



rays come in through the left crown facets, are reflected in the diamond,
and come out 26   through the right crown facets. Rays having similar
optical paths exist between the optical paths indicated by the two thick
broken lines. Also thin solid lines extend upwardly through the right crown
facets indicate a region in which optical paths exist along which rays come
in at the left end of the table facet, are reflected in the diamond, and
come out through the right crown facets. Rays having similar optical paths
exist between the optical paths indicated by the two thin solid lines. In
FIG. 15D, no optical paths are indicated by thick broken lines since the
amount of rays coming in through the crown facet and coming out through the
crown facet is small. [0108] FIG. 15A shows optical paths when a round
brilliant cut diamond having a pavilion angle (p) of 38.5 degrees and a
crown angle (c) of 27.92 degrees was observed along the z-axis direction on
the table facet. Reflection rays coming out along the z-axis through the
right-hand table-facet are rays which have come in through the left crown
facets. Reflection rays coming out along the z-axis through portions of the
right crown facets close to the girdle are rays which have come in through
central portions of the left crown facets. Also, reflection rays coming out
along the z-axis through portions of the right crown facets close to the
table periphery are rays which have come in through portions of the left
crown facets close to the periphery of the left-hand table facet. [0109]
FIG. 15B shows optical paths along which reflection rays travel in a
diamond having its crown angle (c) increased by 3 degrees to be set to
30.92 degrees while having the same pavilion angle (p)) 38.5 degrees.
Reflection rays coming out along the z-axis through portions of the right
crown facets close to the girdle are rays which have come in through
central portions of the left crown facets, as are those traveling along the
optical paths shown in FIG. 15A. In this diamond, however, the incident
angles are increased. Also, the area of incident rays is reduced. It is
thought that the intensity of reflection rays is reduced for this reason.
If the crown angle (c) is further increased, though not shown, the incident
angle is further increased and criticality is reached when the crown angle
(c) is 31.395 degrees, and rays do not come in through the crown facets to
come out through the crown facets. [0110] FIG. 15C shows optical paths
along which reflection rays travel in a diamond 27    having its crown
angle (c) reduced by 2 degrees conversely to be set to 25.92 degrees while
having the same pavilion angle (p), 38.5 degrees. Reflection rays coming
out along the z-axis through the right-hand table facet are rays which have
come in through the left-hand crown facets. However, rays coming out
through a central area of the table facet are lost and the corresponding
portion becomes dimmer. [0111] FIG. 15D shows, for comparison, optical
paths, along which reflection rays travel in a diamond with a conventional
cut design using a pavilion angle (p) of 40.75 degrees and a crown angle
(c) of 34.5 degrees. Reflection rays coming out through the right-hand
table facet are rays which have come in through portions between a position
in the vicinity of the periphery of the left-hand table facet and a
position in the left-hand crown facets. Reflection rays coming out through
the right-hand crown facets are rays which have come in through a portion
of the left-hand table facet in the vicinity of a center of the table
facet. [0112] A state in which the crown facets) i.e., bezel facets, of the
diamond with the cut design in accordance with the present invention are
brightly shining can be imaged from FIG. 15. In the diamond with the cut
design in accordance with the present invention, however, the crown facets,
i.e.) bezel facets, become dimmer if the crown angle (c) is increased, as
shown in FIG. 15B. If the crown angle is set to such a value that the
incident angle is equal to or larger than a value corresponding to
criticality) rays from the bezel facets are extremely weak. Therefore it is
necessary to maintain the crown angle (c) below the value corresponding to
its criticality. Since criticality of the incident angle is reached when
the pavilion angle p=1/4x{(sin'1(1/n)+sin'1(1/nsinc))x 180/n+180-2c} (where
n is the refractive index of the diamond) n is the circular constant) and
the pavilion angle (p) and the crown angle (c) are expressed in degrees
()), each of the crown angle (c) and the pavilion angle (p) must be in such
a range that p < 1/4x {(sin' 1 ( 1/n)+sin' 1 ( 1 /n  sinc)) x 180/a+1802c}
is satisfied. 



[0113] To examine the effective ranges of the pavilion angle (p) and the
crown angle (c), the amounts of visual-perceptible reflection rays and the
numbers of patterns in the case of observation along the z-axis were
examined by setting the pavilion angle (p) to 38, 38.5, 39, and 39.5
degrees, and by changing the crown angle (c) between 25.3 and 34.3 degrees,
-28   between 23.42 and 42 degrees, between 2l.5 and 30.5 degrees) or
between 19.5 and 29.5 degrees with respect to each of the values of the
pavilion angle (p). FIGS. 19 and 20 show the relationship between the total
amount of visual-perceptible reflection rays and the crown angle (c) and
the relationship between the total number of patterns and the crown angle
(c) with respect to reflection rays based on a11 incident rays coming in
through the crown facets (including the girdle surfaces) and the table
facet, the pavilion angle (p) being used as a parameter. Each of the
diamonds in which each of the pavilion angle and the crown angle is within
the above-described range has an amount of visual-perceptible reflection
rays larger than 588, while a diamond with a conventional cut design
(pavilion angle (p): 40.75 degrees crown angle (c): 34.5 degrees) has an
amount of visual-perceptible reflection rays of 507. Thus, the amount of
visual-perceptible reflection rays from each diamond of the present
invention is larger than that from the conventional diamond. Also, with
respect to any of the pavilion angles and crown angles, the number of
patterns of each diamond of the present invention is larger than the number
of patterns of the diamond with the conventional cut design, which is 192.
Introduction of effective visual-perceptible reflection rays [0114] When an
observer observes a diamond in a direction toward the table facet, rays
coming from a position just at the back of the observer are blocked by the
observer and do not enter the diamond. Also, rays incident on a diamond at
an angle equal to or larger than 45 degrees from the z-axis do not
effectively contribute to the formation of reflection ray patterns) i.e.,
the brilliancy of the diamond, as described above with reference to FIGS.
10 and 11. In a case where a diamond is observed from a position above the
table facet (along the z-axis direction)) the amount of visual-perceptible
reflection rays formed by rays coming in through the crown facets and the
table facet of the diamond in the angular range from 20 to 45 degrees with
the z-axis effectively contributes to the brilliancy of the diamond.
Therefore, the amount of visual-perceptible reflection rays obtained in
this manner will be referred to as an amount of effective
visual-perceptible reflection rays. [011b] FIG. 21 shows the results of an
examination made on the amount of effective visual-perceptible reflection
rays by changing the crown angle (c) with respect to different -29   values
of the pavilion angles (p). 37,5, 38, 38.5, 39, 39.5, 40 and 41 degrees.
The amount of effective visual-perceptible reflection rays of a diamond
with a conventional cut design is about 250. When the pavilion angle (p) is
37.5 degrees, a maximum amount of effective visual-perceptible reflection
rays is obtained by setting the crown angle (c) to 31 degrees. By setting
the crown angle (c) in the range from 27 to 34 degrees, an amount of
effective visual-perceptible reflection rays of about 300 or larger is
obtained. When the pavilion angle (p) is 38 degrees, a maximum amount of
effective visual-perceptible reflection rays is obtained by setting the
crown angle (c) to 28.3 degrees. In this case, even when the crown angle
(c) is set to 25.3 degrees, an amount of effective visual-perceptible
reflection rays of 320 or larger is obtained. However, if the crown angle
(c) is increased to 31.3 degrees, the amount of effective
visual-perceptible reflection rays becomes considerably small. This may be
because criticality of incident rays coming in through the crown facets
with respect to reflection rays emergent through the crown facets is
reached when the crown angle (c) is about 32.6 degrees described above with
reference to FIG. 15B. In some case) as the crown angle is further
increased, the amount of effective visual-perceptible reflection rays is
temporarily increased. In such a case, however, the amount of effective
visual-perceptible reflection rays is reduced when the crown angle is
further increased. When the crown angle (c) is 34.3 degrees, the amount of
effective visual-perceptible reflection rays is 211. In this state, the
brilliancy of the diamond of the present invention becomes lower than that
of the conventional diamond. [0116] When the pavilion angle (p) is 38.5
degrees, a maximum amount of effective visual-perceptible reflection rays
is obtained by setting the crown angle (c) to 27.92 degrees. As the crown
angle (c) is further increased from this value, the amount of reflection
rays is reduced and is minimized when the crown angle (c) is 30.92 degrees.
This may be because criticality of the incident angle of rays incident on
the crown facets is reached when the crown angle (c) is about 31.4 degrees.
When the crown angle (c) becomes smaller than 27.92 degrees, the amount of
reflection rays is also reduced. When the crown angle is equal to or
smaller than 25 degrees, the amount of effective visual-perceptible
reflection rays is about 300. When the crown angle (c) is equal to or
larger than 23 degrees) the 30  



amount of effective visual-perceptible reflection rays of the diamond of
the present invention is larger than that of the conventional one. [0117]
When the pavilion angle (p) is 39 degrees, a maximum amount of effective
visual-perceptible reflection rays is obtained by setting the crown angle
(c) to 26 degrees. As the crown angle (c) is increased from this value, the
amount of effective visual-perceptible reflection rays is reduced. When the
crown angle (c) is 30.5 degrees, the amount of effective visual-perceptible
reflection rays is about 300. It is thought that criticality of the
incident angle of rays incident on the crown facets is reached when the
crown angle (c) is about 30.2 degrees. Conversely, as the crown angle is
reduced from 26 degrees, the amount of effective visual-perceptible
reflection rays becomes smaller. When the crown angle (c) is 23 degrees,
the amount of effective visual-perceptible reflection rays is about 300.
When the crown angle (c) is smaller than this value, the amount of
effective visual-perceptible reflection rays is further reduced. When the
crown angle (c) is equal to or larger than 22.5 degrees, the amount of
effective visual-perceptible reflection rays of the diamond of the present
invention is larger than that of the conventional one. [0118] When the
pavilion angle (p) is 39.5 degrees, the amount of effective
visual-perceptible reflection rays is generally reduced. When the crown
angle (c) is in the vicinity of 25 degrees, the amount of effective
visual-perceptible reflection rays is maximized but its value is about 380.
As the crown angle (c) is increased from this value, the amount of
reflection rays is reduced. Also, as the crown angle (c) is reduced from
that value, the amount of reflection rays is reduced. When the crown angle
(c) is about 20 degrees, the amount of effective visual-perceptible
reflection rays of the diamond of the present invention is smaller than
that of the conventional one. Therefore, to set the amount of reflection
rays to 270 or larger with a sufficient margin in comparison with 250,
i.e., the amount of reflection rays from the conventional diamond, it is
necessary to set the crown angle to 21 degrees or larger. However, the
amount of effective visual-perceptible reflection rays when the pavilion
angle (p) is 40 degrees is substantially equal to that when the pavilion
angle (p) is 39.5 degrees, and the crown angle (c) corresponding to the
maximum thereof is smaller than that when the pavilion angle (p) is 39.5
degrees. 31   Therefore, if the crown angle (c) is slightly reduced, high
brilliancy based on a large amount of effective visual-perceptible
reflection rays can be observed even when the pavilion angle (p) is 40
degrees. Also) the amount of effective visual-perceptible reflection ray s
when the pavilion angle (p) is 41 degrees is not considerably reduced even
when the crown angle is reduced. Thus, it can be understood that preferable
results can be obtained if the pavilion angle (p) is not larger than 41
degrees. [0119] Conversely) when the pavilion angle (p) is smaller than
37.5 degrees, rays entering an upper portion of the crown main facets
(bezel facets), i.e., a portion close to the table periphery, leak to the
back of the diamond through a portion in the vicinity of the culet. There
is a possibility of an upper portion of the bezel facets or star facets
becoming dimmer in observation from a position above the table of the
diamond along the z-axis. It is) therefore, necessary that the pavilion
angle (p) be 37.5 degrees or larger. [0120] From the viewpoint of the
amount of effective visual-perceptible reflection rays, it is necessary to
set the crown angle (c) to 25.3 degrees or larger when the pavilion angle
(p) is 38 degrees, and to set the crown angle (c) to 21 degrees or larger
when the pavilion angle (p) is 39.5 degrees. A straight line connecting the
point corresponding to a crown angle (c) of 25.3 degrees at the pavilion
angle (p) of 38 degrees and the point corresponding to a crown angle (c) of
21 degrees at the pavilion angle (p) of 39.5 degrees in accordance with the
most severe requirement of the amount of effective visual-perceptible
reflection rays is c=-2.8667xp+134.233. Crown angles c larger than the
straight line of the equation) the relational expression p<1I4
x{(sin'1(1/n)+sin'1(1/nsin c))x 180/n+180-2c} defining a condition for
maintaining the incident angle below criticality, and the condition
requiring setting of the pavilion angle (p) to 37.5 to 41 degrees are
plotted together in the graph of FIG. 22. When the pavilion angle (p) and
the crown angle (c) are in the region surrounded by the four straight lines
shown in FIG. 22, the amount of effective visual-perceptible reflection
rays is sufficiently larger and a highly brilliant diamond can be obtained.
Relationship between table diameter and effective visual-perceptible
reflection rays [0121] The influence of the table diameter (Del) on the
amount of effective visual-perceptible reflection rays was examined. With
respect to diamonds in which the -32 



pavilion angle (p) is set to 38.5 degrees and the table diameter (Del) to
0.45, 0.5 and 0.55 in terms of the ratio to the diameter of the girdle) the
total amount of visual~perceptible reflection rays, the total number of
reflection patterns and the amount of effective visual-perceptible
reflection rays were obtained while changing the crown angle (c) from 24.92
to 30.92 degrees. The obtained values are shown in FIGS. 23, 24 and 25.
When the table diameter is 0.5 or 0.55 in terms of the ratio to the
diameter of the girdle, each of the total amount of visual-perceptible
reflection rays, the total number of reflection patterns and the amount of
effective visual-perceptible rays is larger than the corresponding value of
the diamond in which the table diameter is 0.45. It is necessary that the
table diameter be 0.45 or larger in terms of the ratio to the diameter of
the girdle. In comparison between the diamonds having the table diameters
set to 0.5 and 0.55, each of the total amount of visual-perceptible
reflection rays and the amount of effective visual-perceptible reflection
rays is not substantially increased by setting the table diameter to 0.55.
Disadvantageously, the number of reflection patterns tends to decrease if
the table diameter is changed from 0.5 to 0.55. Limitation of the table
diameter to 0.60 is thought to be preferable. In the diamond with the cut
design in accordance with the present invention, the brilliancy of the
bezel facets is higher than that of the table facet. From the viewpoint of
increasing the size of the bezel facets, limitation of the table diameter
to a comparatively small value is preferred. Application to modified round
brilliant cut [0122] The cut design of the ornamental diamond in accordance
with the present invention has been described with respect to an ordinary
round brilliant cut. In the ordinary round brilliant cut) upper girdle
facets 16 and two lower girdle facets 18 are opposed to each other with a
girdle 12 interposed therebetween, and bezel facets 14 and pavilion main
facets 17 are also opposed to each other in a similar manner, as shown in
FIGS. 1 and 2. In the diamond having the ordinary round brilliant cut, a
ray entering a bezel facet 14 strikes a pavilion main facet 17, is
reflected by the same, strikes the pavilion main facet 17 on the opposite
side, is reflected by the same, and exits through a bezel facet 14 or the
table facet 11. 33   [0I23] The cut design of the ornamental diamond of the
present invention can be applied to a modified round brilliant cut, such as
shown in FIG. 26. This modified round brilliant cut is formed in such a
manner that either the crown or the pavilion in the ordinary round
brilliant cut shown in FIG. 1 is turned by 22.5 degrees about the z-axis.
In FIG. 26 showing a diamond 1' having a round brilliant cut modified from
that shown in FIG. 1, FIG. 26A is a top view, FIG. 26B is a side view, and
FIG 26C is a bottom view. [0124] The diamond 1' having the modified round
brilliant cut has portions corresponding to those of the diamond 1 having
the ordinary round brilliant cut. That is, the diamond 1' has: a girdle 12
having a substantially circular or polygonal shape a crown in the form of a
nearly polygonal truncated pyramid formed upward above the girdle 12~ a
regular octagonal table facet 11 forming a top surface of the polygonal
truncated pyramid and a pavilion in the form of a nearly polygonal pyramid
formed downward below the girdle. [0125] Referring to FIG. 26, showing the
diamond 1' having the modified round brilliant cut, a straight line passing
through a center of the table facet and the center apex of the pavilion
polygonal pyramid will be referred to as a center axis (z-axis) each of
planes containing the center axis and the vertexes of the regular octagon
of the table facet will be referred to as a first plane 21; and a plane
passing through the center axis and bisecting the angle formed between
adjacent two of the first planes 21 will be referred to as a second plane
22, as are those shown in FIG. 1. [0126] The crown of the diamond having
the modified round brilliant cut is the same as that of the ordinary round
brilliant cut diamond as shown in FIG. 1, and has eight crown main facets
14, eight star facets 15) and sixteen upper girdle facets 16. Also, the
pavilion has eight pavilion main facets 17' and sixteen lower girdle facets
18'. [0127] Each crown main facet 14 is a rectangular plane surface or a
kite-shaped surface having two opposite vertexes, one coinciding with one
of the vertexes of the regular octagonal table facet 11 (e.g., vertex A
shown in FIG. 26A) and the other being a cross point B at which the first
plane 21 containing the vertex A (e.g., the zx-plane) intersects the upper
periphery of the girdle 12. The rectangular plane surface has other two
opposite -34 



vertexes each positioned on the neighboring second plane 22 and has one
vertex C or D common with each of the neighboring crown main facets 14.
Each star facet 15 is a triangle AA'C defined by one side AA' of the
regular octagonal table facet 11 and by one vertex coinciding with the
common vertex C of the two neighboring crown main facets 14 respectively
having vertexes coinciding with the opposite end points A and A' of the
side. Each upper girdle facet 16 is a triangle defined by one side (e.g.)
CB) intersecting at its one end the upper periphery of the girdle 12 among
the sides of one crown main facet 14, and by a point E at which the second
plane 22 containing the other end C of the side intersects the upper
periphery of the girdle 12. [0128] Referring to FIG. 26C) each pavilion
main facet 17' is a rectangular plane surface or a kite-shaped surface
having two opposite vertexes, one coinciding with a point F' at which one
of the second planes 22 intersects the lower periphery of the girdle 12)
and the other coinciding with a center apex G of the pavilion polygonal
pyramid. The rectangular plane surface has other two opposite vertexes H'
and I' each positioned on the neighboring first plane 21 and has one side
GH' or GI' and one vertex H' or I' common with each of the neighboring
pavilion main facets 17'. Each lower girdle facet 18' is a plane defined by
one side (e.g.) F'H') intersecting at one end the lower periphery of the
girdle 12 among the sides of one pavilion main facet 17', and by a point J'
at which the first plane 21 containing the other end H' of the side
intersects the lower periphery of the girdle 12. The description is made
here without mentioning a culet 13. [0129] In the diamond 1' having the
modified round brilliant cut) the upper girdle facets 16 and the lower
girdle facets 18' located at upper and lower positions with the girdle 12
interposed therebetween are opposite to each other, as shown in FIG. 26.
However, because of turning by 22.5 degrees, the lower girdle facets 18'
are placed at positions corresponding to the bezel facets 14) and the
pavilion main facets 17' are not placed in correspondence with the bezel
facets 14. Therefore, rays entering one bezel facet 14 are reflected by the
lower girdle facets 18', and the reflected rays strike the lower girdle
facets 18' on the opposite side) are reflected by the same, and exit
through the bezel facets 14 in the crown or through the table facet 11. -35
[0130] FIG. 27 shows the results of measurement of the amount of effective
visual-perceptible reflection rays from the diamond 1' having the modified
round brilliant cut made by changing the crown angle with respect to
different values of the pavilion angle p: 37.5, 38) 39, 40 and 41 degrees.
It can be understood from FIG. 27 that the amount of effective
visual-perceptible reflection rays of the modified round brilliant cut
diamond having a pavilion angle (p) and the crown angle (c) in the region
surrounded by the four straight lines shown in FIG. 22 (crown angle (c) is
26.7 to 33.8 degrees at pavilion angle (p) of 37.5 degrees crown angle (c)
is 25.3 to 32.6 degrees at pavilion angle (p) of 38 degrees crown angle (c)
is 22.6 to 30.2 degrees at pavilion angle (p) of 39 degrees crown angle (c)
is 19.5 to 27.7 degrees at pavilion angle (p) of 40 degrees and crown angle
(c) is 16.7 to 25.3 degrees at pavilion angle (p) of 41 degrees) is larger
than that (about 250) of the effective visual-perceptible reflection rays
of a diamond with a conventional cut design. FIG. 28 shows a plot of the
maximum values of the effective visual-perceptible reflection rays with
respect to the values of the pavilion angle (p). In FIG. 28, the maximum
values of the amount of effective visual-perceptible reflection rays of a
round brilliant cut diamond of a modified design having a table diameter
(Del) of 0.5, a star facet end distance (fic) of 0.7, a lower girdle facet
vertex distance (Gd) of 0.2, and a girdle height (h) of 0.05 are also
plotted. As can be understood from FIGS. 27 and 28, the modified round
brilliant cut diamond has an advantageously large amount of effective
visual-perceptible reflection rays in the pavilion angle ranges and crown
angle ranges in accordance with the present invention. It can also be
understood that even when the table diameter and the star facet end
distance are slightly changed, the amount of rays is not substantially
changed. [0131] FIG. 29 shows the pavilion angle (p) and the crown angle
(c) of modified round brilliant cut diamonds with the design maximizing the
amount of effective visual-perceptible reflection rays in a case where the
table diameter (Del) is 0.5, the star facet end distance (fig) is 0.7, the
lower girdle facet vertex distance (Gd) is 0.2, and the girdle height (h)
is 0.05, and a case where the table diameter (Del) is 0.55, the star facet
end distance (fic) is 0.75, the lower girdle facet vertex distance (Gd) is
0.2, and the girdle height (h) is 0.05. It can be understood that the
maximum value of the amount of 36    



effective visual-perceptible reflection rays is maintained with respect to
the same pavilion angle (p) and crown angle (c) even when the table
diameter (Del) is changed from 0.55 to 0.5. [0132] FIG. 30 shows the
frequency of reflection ray patterns obtained from incident rays at
incident angles in 10 steps from the z-axis when the modified round
brilliant cut diamond in accordance with the present invention (table
diameter (Del): 0.55; star facet end distance (fx): 0.75; lower girdle
facet vertex distance (Gd): 0.2; girdle height (h): 0.05; pavilion angle
(p): 40; crown angle (c): 23) was observed from a position right above the
diamond in the z-axis direction (sight line angle of 0 degree). There are
substantially no patterns resulting from incident rays at large incident
angles equal to or larger than 60 degrees and most of the patterns appear
in correspondence with the incident angle range from 10 to 50 degrees or 20
to 45 degrees. One peak appears in correspondence with an incident angle
equal to or smaller than 10 degrees. However, rays at this incident angle
come in the direction from the back of the observer and substantially no
pattern results from them. [0133] FIGS. 31, 32 and 33 show the results of
measurement of the total number of patterns, the total amount of
visual-perceptible reflection rays, and the amount of effective
visual-perceptible reflection rays of the round brilliant cut diamond in
accordance with the present invention having a table diameter (Del) of 0.5
(fx: 0.7; Gd: 0.2; h: 0.05; p: 40) and the round brilliant cut diamond in
accordance with the present invention having a table diameter (Del) of 0.55
(fx: 0.75; Gd: 0.2; h: 0.05; p: 40) with respect to different values of the
crown angle (c). These graphs respectively correspond to FIGS. 24, 23 and
25 of ordinary round brilliant cut diamonds, and the values shown in these
graphs are on the same order as those shown in FIGS. 24, 23 and 25. From
the above) it can be understood that the cut design of the present
invention can also be applied to the modified round brilliant cut.
Observation of diamonds [0134] As is apparent from the above description,
when the ornamental diamond cut in a round brilliant cut manner in
accordance with the present invention is observed) the -37   features of
the diamond can be best perceived if rays coming in through the table facet
and the crown facets and coming out through the table facet and crown
facets are observed from a position above the table facet an angle smaller
than 20 degrees from a perpendicular (z-axis) to the table facet of the
diamond. Distribution through an angular range from 0 to 90 degrees of
incident rays coming in through the table facet and the crown facets of the
diamond may suffice. Distribution of incident rays in an angular range from
10 to 50 degrees is more preferable, and distribution in an angular range
from 20 to 45 degrees is particularly preferable. [0135] While cases of
observation with the human eye have already been described in the above, it
is also possible for a person to observe a diamond by imaging patterns of
reflection rays from a diamond with a digital camera or by forming an image
on a CRT or the like using a signal picked up with a CCD camera. [0136] The
features of the diamond of the present invention can be grasped by
observing and comparing the round brilliant cut diamond in accordance with
the present invention and a conventional round brilliant cut diamond under
the same conditions, for example, in such a manner that the diamonds are
irradiated with rays uniformly incident on the table facet and the crown
facets at angles of 20 to 45 degrees from a line perpendicular to the table
facet and are simultaneously observed from a position above the table facet
at a sight line angle smaller than 20 degrees. The two diamonds may also be
observed under the same conditions and in the same fields of view through a
microscope having dual objective lenses. Also, the two diamonds may be
compared by being photographed under the same conditions with a digital
camera. [0137] As described above) the diamond with the cut design in
accordance with the present invention has a large amount of
visual-perceptible reflection rays and looks brilliant in comparison with
conventional diamonds. Also, the diamond of the present invention has a
larger number of reflection ray patterns than that of conventional ones.
These characteristics are noticeable when the sight line angle is smaller
than 20 degrees, particularly smaller than 15 degrees. Each of the round
brilliant cut diamond 1 shown in FIG. 1 and the modified round brilliant
cut diamond 1' shown in FIG. 26 has these -38 



characteristics. However, when the diamond 1 and the diamond 1' are
observed and compared by an observer, the observer can recognize a slight
difference therebetween and can also be impressed with the novelty of the
ornamental diamonds. [0138] FIGS. 34, 35 and 36 are enlarged diagrams of
reflection ray patterns seen when the diamond 1 of the present invention,
the modified round brilliant cut diamond 1' and a conventional diamond are
observed from above. In the reflection ray patterns of the diamond 1 shown
in FIG. 34, contour lines of the pavilion main facets are clearly seen in
the table facet and in the bezel facets. In contrast, in the reflection ray
patterns of the diamond 1' shown in FIG. 35) the pavilion main facets
appear in the table facet and in the star facets, but a multiple-reflected
pattern is superposed on the contour line of the pavilion main facets in a
place close to the periphery of the table facet. In this place, the contour
line of the pavilion main facets is not clear. Thus, in the reflection ray
patterns of the diamond 1) the contour line is clearly seen and each
pattern element gives the impression of being sharp and cool like a piece
of glass. In contrast, in the reflection ray patterns of the modified
diamond 1', the end of each pattern element looks as if it is curved, and
give the impression of being soft. Also, since a multiple-reflected pattern
is superposed in the reflection ray patterns of the modified diamond 1',
the superposed reflection ray pattern has depth or a three dimensional
appearance. In comparison between the reflection ray patterns shown in
FIGS. 34 to 36, other features are also observed. However, they made
different characteristic impressions on observers. Therefore, no
description will be made on them in this specification. [0139] In
comparison with the diamond 1, the diamond 1' tends to maintain the amount
of rays so that the amount of rays is not excessively small even when the
diamond 1' is observed at an increased sight angle from the z-axis. [0140]
As described above in detail) the ornamental round brilliant cut diamond
with the cut design in accordance with the present invention looks more
brilliant than conventional diamonds when observed from a position close to
a line perpendicular to the table facet. A larger number of fine reflection
ray patterns are produced. Also for this reason, higher brilliancy from the
diamond of the present invention can be observed. Also) -39   since
reflection ray patterns are formed mainly from rays incident at angles of
10 to 50 degrees, particularly at angles 20 to 45 degrees, an observer in
front of the diamond can observe the reflection ray patterns without
blocking the incident rays. - 40 



CLAIMS What is claimed is: 1. In a round brilliant cut design of an
ornamental diamond, a cut design providing plenty of visual-perceptible
reflection) comprising: a substantially round or polygonal girdle having an
upper horizontal section and a lower horizontal section parallel to the
upper horizontal section a crown above the upper horizontal section of the
girdle having a table facet and at least one crown main facet and a
pavilion below the lower horizontal section of the girdle having at least
one pavilion main facet, wherein a girdle height (h) between the upper and
the lower horizontal sections of the girdle is 0.026 to 0.3 times a girdle
radius, a pavilion angle (p) between the pavilion main facet and the lower
horizontal section of the girdle ranges from 37.5 degrees to 41 degrees and
a crown angle (c) between the crown main facet and the upper horizontal
section of the girdle is within a range of satisfying the following
equations: c>-2.8667xp+134.233 and
p<1/4x{(sin'1(1/n)+sin'1(1/nsinc))x180/~+180-2c}, wherein n: refraction
index of a diamond, n: circular constant, p: pavilion angle in degrees, and
c: crown angle in degrees. 2. A cut design providing plenty of
visual-perceptible reflection as set forth in claim 1, wherein the girdle
height (h) is 0.030 to 0.15 times the girdle radius. 



3. A cut design providing plenty of visual-perceptible reflection as set
forth in claim 1, wherein a table diameter is 0.45 to 0.60 times a girdle
diameter. 4. A cut design providing plenty of visual-perceptible reflection
as set forth in claim -41   2, wherein a table diameter is 0.45 to 0.60
times a girdle diameter. 5. In a cut design of an ornamental diamond, a cut
design providing plenty of visual-perceptible reflection) comprising: a
substantially round or polygonal girdle having an upper horizontal section
surrounded by an upper periphery and a lower horizontal section, parallel
to the upper horizontal section, surrounded by a lower periphery a crown of
a nearly polygonal truncated pyramid formed upward above the upper
horizontal section of the girdle having a regular octagonal table facet at
the top of the polygonal truncated pyramid, eight crown main facets, eight
star facets and sixteen upper girdle facets and a pavilion of a nearly
polygonal pyramid formed downward below the lower horizontal section of the
girdle having eight pavilion main facets and sixteen lower girdle facets,
wherein a center axis stands from a center apex of the pavilion polygonal
pyramid through a center of the table facet first planes each runs from the
center axis through each of eight vertexes of the table facet and second
planes each runs from the center axis and divides an angle between the two
neighboring first planes into two equal angles, wherein each of the crown
main facets is a rectangular plane surface having two opposite vertexes,
one being one of vertexes of the table facet and the other being a cross
point of the upper periphery of the girdle with a first plane passing the
vertex of the table facet) the rectangular plane surface having other two
opposite vertexes each positioned on a neighboring second plane and
coinciding with a vertex of a neighboring crown main facet each of the star
facets is a triangle having a base coinciding with a side of the table
facet and a vertex coinciding with a coinciding vertex of two neighboring
crown main facets each having a side passing each of the both ends of the
base 



each of the upper girdle facets is a triangle having a side coinciding with
one of sides of a crown main facet and crossing the upper periphery of the
girdle at an end of the side and a vertex at which a second plane passing
the other end of the side crosses the upper periphery of the girdle -42
each of the pavilion main facets is a rectangular plane surface having two
opposite vertexes, one being a cross point of a second plane with the lower
periphery of the girdle and the other being at the center apex of the
pavilion polygonal pyramid, the rectangular plane surface having other two
opposite vertexes each positioned on a neighboring first plane, the
pavilion main facets each having a side coinciding with a side of a
neighboring pavilion main facet and two vertexes coinciding with two
vertexes of the neighboring pavilion main facet and each of the lower
girdle facets is a triangle having a side coinciding with a side of one of
the pavilion main facets and crossing the lower periphery of the girdle at
an end of the side and a vertex at which the first plane passing the other
end of the side crosses the lower periphery of the girdle, wherein a girdle
height (h) between the upper and the lower horizontal sections of the
girdle is 0.026 to 0.3 times a girdle radius a pavilion angle (p) between
the pavilion main facet and the lower horizontal section of the girdle
ranges from 37.5 degrees to 41 degrees and a crown angle (c) between the
crown main facet and the upper horizontal section of the girdle is within a
range of satisfying the following equations: c>-2.8667xp+134.233 and
p<1/4x{(sin'1(1/n)+sin'1(1/n~sinc))x180/n+180-2c}, wherein n: refraction
index of a diamond, n: circular constant, p: pavilion angle in degrees, and
c: crown angle in degrees. 6. A cut design providing plenty of
visual-perceptible reflection as set forth in claim 5, wherein the girdle
height (h) is 0.030 to 0.15 times the girdle radius. 7. A cut design
providing plenty of visual-perceptible reflection as set forth in claim 5,
wherein a table diameter is 0.45 to 0.60 times a girdle diameter. 



-43   8. A cut design providing plenty of visual-perceptible reflection as
set forth in claim 6, wherein a table diameter is 0.45 to 0.60 times a
girdle diameter. 9. An observation method of an ornamental diamond,
comprising: providing an ornamental diamond of a round brilliant cut which
comprises a substantially round or polygonal girdle having an upper
horizontal section and a lower horizontal section parallel to the upper
horizontal section, a crown on the upper horizontal section of the girdle
having a table facet and at least one crown main facet, and a pavilion
below the lower horizontal section of the girdle having at least one
pavilion main facet, wherein a girdle height (h) between the upper and the
lower horizontal sections of the girdle is 0.026 to 0.3 times a girdle
radius, a pavilion angle (p) between the pavilion main facet and the lower
horizontal section of the girdle ranges from 37.5 degrees to 41 degrees,
and a crown angle (c) between the crown main facet and the upper horizontal
section of the girdle is within a range of satisfying the following
equations: c>-2.8667xp+134.233 and p<1/4x{(sin'1(1/n)+sin'1(1/n~sinc))x
180/i+180-2c}, wherein n: refraction index of a diamond, rc: circular
constant, p: pavilion angle in degrees, and c: crown angle in degrees and
observing, above the table facet of the diamond, lights coming into the
diamond through the table facet and crown facets including the crown main
facets, star facets and crown girdle facets and emitted from the table
facet and the crown facets with a sight line having an angle less than 20
degrees with a vertical line at the center of the table facet. 10. An
observation method as set forth in claim 9, wherein the lights coming into
the diamond is at an angle ranging from 10 degrees to 50 degrees with the
vertical line at the center of the table facet. 



' 44   11. An observation method as set forth in claim 10, wherein the
lights coming into the diamond is at an angle ranging from 20 degrees to 45
degrees with the vertical line at the center of the table facet. 12. An
observation method as set forth in claim 9, wherein the diamond has a
girdle height (h) of 0.030 to 0.15 times the girdle radius. 13. An
observation method as set forth in claim 9, wherein the diamond has a table
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