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PRECIOUS STONE SETTING

BACKGROUND OF THE INVENTION

[0001] The present invention relates to jewelry settings t a jewelry setting
method for setting diamonds or precious stones @ode particularly, to a setting using
a bezel style mounting that reduces to a minimugrptbrtion of the diamond that is
overlapped by the bezel, yet preserving the streagt durability of the setting.

[0002] In general, techniques for setting diamonds andrgthecious stones have
been known for many centuries. The prior art flected in patent documents spanning
over a century including U.S. Patent No. 677,07ktlises a sheet metal ring with an
annular series of extending prongs that supporstii@es. Other U.S. patents include
U.S. Patent Nos. 736,022; 1,818,324; 2,058,97842281; D409,518; D480,659;
D485,509; and D498,699. The gamut of these patevisrs different techniques
including various modes of creating grooves onginglions of the diamonds and other
techniques for mounting diamonds invisibly. Thatemts of the aforementioned patents

are incorporated by reference herein.

[0003]  Additional prior art patents that describe the lgsiokind of the invention
include U.S. Patent No. 5,072,601, which relates particular type of invisible
mounting setting, U.S. Patent No. 8,215,126, inclwldiamonds are grooved and
mounted in a peculiar way; U.S. Patent No. 5,648,4&ich in turn refers to U.S. Patent
Nos. 5,072,601 and 5,115,649, which focus on sagettengs where sloped grooves are
created into the diamonds. The full contents efaforementioned patents are
incorporated by reference herein.

[0004]  Thus, the prior art is very familiar with preciost®ne or diamond mounting
techniques that use a “metal housing (mountingll’ @ehniques which use a prong

setting, or a pave setting, or a micro-pave settin@ channel setting, or a channel prong

{02330636.1}



-2-

setting, a nick setting, a bezel setting, a flusthirsy, and the aforementioned invisible
setting techniques.

[0005] The object of the present invention is to provideting that utilizes the
bezel type of the prior art setting, but in an ioy@d construction and method of
mounting that ameliorates some of the drawbackkeoprior art associated with bezel
settings.

[0006] In general, in jewelry settings, the bezel, in¢hse of ring jewelry, occupies

a wider and usually thicker section of the hoopiclwimay contain a flat surface, usually
with an engraved design, as in a Signet ring agra.gThe bezel typically holds the
stone, i.e., the diamond, in place using a raisesbsnding for the diamond with a lip
encircling and overlapping the edges of the sttmes holding the stone in place. In the
aforementioned prior art, the band of metal formimglip contains a groove and a flange

to hold the gemstone in the setting.

[0007] The present invention is rooted in the realizatlwat in diamond jewelry, the
most precious material is the diamond itself. Efane, it is self-evident that one would
strive to have a bezel setting covering over #s ks possible of the edges of the
diamond. The diamond is an illustrious material aavering up the sparkling material
takes away significant value of the piece of jewelin addition, in a prior art setting that
uses prongs, there is always a concern that deegugar use of a jewelry, the prong
areas will subject the diamond to scratching, cimigpfracturing or breaking. It is noted
that the sharp edges in a cut diamond are locatine dottom tip of the diamond, at the
“cullet” and also at the girdle where the diamomg its widest diameter and it begins
sloping inward along it pavilion. The girdle igptgally thin and is subject to being

broken.

[0008] In prior art settings, the cullets of the diamoads relatively protected
because they are located deep within the settiddgaarfrom being exposed to external
forces. This is not so with the girdle of the dard where damage can more easily occur

because of its accessibility.
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[0009] To appreciate certain drawbacks of the prior azebsetting methods,
reference is made below to prior art Figs. 1A, 18,and 1D. In the prior art bezel
setting 100 (FIG. 1A), the diamond 120 is located keld in a bezel setting 110 which,
as shown in FIG. 1B, has a barrel shaped body ithlaxcircumscribing flange 113 the
top which is slightly narrower than the width oétbverall barrel body 111 and which
has a circumscribing peripherally extending notchralercutting 114.

[0010]  Typically, during mounting of the diamond 120, thamond is held with its
cullet 122 pointing to the inside of the barrel pdd 1 and is forcefully pushed into the
setting so that that it slightly deforms the lipfige 113 and then snaps into position so
that the girdle 124 of the diamond 120 snaps iméootch 114. The notional bracket
124 (in FIG. 1A) indicates the diameter of the dienth 120 and its relationship to the
outer diametrical size of the bezel 110. Indesdshown in FIG. 1D, in the prior art
bezel setting 110, the portion 126 of the diamo2d that is visible above the upper
surface of the bezel is recessed quite a bit flwerperipheral circumferential outer
surface of the bezel. This is because the lipgiéahl3 has to be quite wide/thick relative
to the wall thickness of the body 111, to allowoideform and snap back to its original

shape, when the diamond 120 is being forced irgcsétting 100.

[0011] In the conventional bezel setting method, the bezdlithickness is about

0.50 to 0.80 mm and some jewelers provide everatgr thickness than 0.8 mm. Also,
in the prior art bezel settings, the girdle of themond is inserted in the bezel wall to a
depth of about 0.10 to 0.20 mm. As a result ofgher art setting methods, the ratio of
the visible portion of the diamond to the outemadger of the metal housing (the
mounting) is very low, on the order of about 60d#%6. Moreover, due to the thick bezel
walls around the diamond, the diamond looks comaldg smaller than its actual size.
The actual percentages of the aforementioned irigipercentages depend on the size of
the diamond being mounted and the degree of \igililat is obtained in the prior art is

set forth in the table below.
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Prior Art “Conventional Bezel Setting”

Size of Diamond Ratio of “Visible Diamond Portion Diamond Crown
(Girdle Diameter in mm),  to the Body of Metal Housing | visibility % in side view

(Mounting)” in top view

2.0-3.0 mm 60-65% 0%
3.0-5.0 mm 65-70% 0-25%
5.0-8.0 mm 70-75% 25-50%

SUMMARY OF THE INVENTION

[0012]  Accordingly, it is an object of the present inventto provide a setting for
diamonds and other precious stones that utilizeezal setting with improved

performance.

[0013] It is another object of the present invention toviiie a bezel style setting for
solitaire and cluster diamond settings that used#zel setting in an improved manner
that provides the needed sturdiness while expasmgater area of a diamond for

viewing.

[0014] The foregoing and other objects of the inventianraalized in a bezel style
setting that is referred to herein as the seanblezsl| setting. In a preferred embodiment,
the bezel setting comprises: a bezel body havitigcamscribing wall with a given body
thickness, an upper surface sized to enable aspmneling pavilion surface of a precious
stone, for example a diamond, to rest thereon aamehdable lip substantially
surrounding the upper surface of the bezel bodylithhaving an interior surface shaped
to be substantially matched and complementary texérior surface defining a girdle
surface of the precious stone, and the lip hagclrtass dimension that is substantially
smaller than said body thickness of said bezel lamdlywherein said lip is made of a
material that is compressible and bendable smiteabent over to tightly wrap the girdle

and slightly cover a crown region of the preciotmns. Preferably, the diamond has a
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diametrical size in the range of 2.0 to 8.0 mm #edsetting is made of metal, for
example gold, silver, steel and the like.

[0015]  Preferably, the lip has a thickness dimension énréinge of 0.1 to 0.2 mm and
the lip thickness is about 20% or less of the bitilgkness of the bezel body. The lip
extends over the crown region of the diamond sbitltavers less than 2 to 5 percent of
the diametrical size of the diamond.

[0016]  Preferably, the upper surface of the bezel bodycigned downward toward a
center of the bezel setting, wherein the angledfnation of the upper surface is
substantially matched to a corresponding angleé@ptvilion region of the precious
stone so that a portion of the pavilion regionha& precious stone rests on the upper
surface of the bezel setting and makes contactwhtr. Preferably, the angle of
inclination is in the range of 41 to 44 degreeatre¢ to a horizontal plane passing
through the bezel body, as well as to a table sarfd the precious stone when the
precious stone is installed in the bezel setting.

[0017] A method of setting a precious stone, comprisesziging a bezel setting
having a bezel body with a circumscribing wall watlgiven body thickness, an upper
surface sized to enable a corresponding paviliofase of a precious stone to rest
thereon, and a bendable lip substantially surrougthe upper surface of the bezel body,
the lip having an interior surface shaped to beswuttially matched and complementary
to an exterior surface defining a girdle surfacéhefprecious stone, and the lip has a
thickness dimension that is substantially smallantsaid body thickness of said bezel
body and wherein said lip is made of a material thaompressible and bendable so it
can be bent over to tightly wrap the girdle andtdlly cover a crown region of the
precious stone; and bending the lip of the bezéhgeso that it tightly contacts the girdle
region and slightly overlaps the crown region @& finecious stone.

[0018] The method may include: providing jig fixture conging a base and a
pressing section; placing the bezel setting wipnexious stone placed in the bezel setting
in the base of the jig fixture; and pressing thesping section of the jig fixture onto the
base, in a manner that causes the lop of the bett@lg to be bent around and over the

girdle and the crown region of the precious stone.
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[0019] Other features and advantages of the present ioventll become apparent
from the following description of the invention whirefers to the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Figs. 1A, 1B, 1C and 1D show aspects of prior adeb settings.

[0021] FIGs. 2A, 2B, 2C and 2D illustrate aspects of aebsetting according to the

present invention.

[0022] FIG. 3 provides a side by side comparison of alb®peinting of the prior art

as compared to the bezel mounting of the presgention.

[0023] FIGs. 4A, 4B and 4C show further aspects of theebgztting of the present

invention.

[0024] FIG. 5 shows in a cross-section a bezel mounteptior art located adjacent

to the bezel mount in accordance with the presemrnition.

[0025] FIGs. 6A and 6B show method steps and details weebin the mounting of a

gemstone into the bezel setting of the preseniiwe.

[0026] FIG. 7 shows a two-sided jig or a tool that carutikzed to mount a precious

stone in the bezel setting of the present invention

[0027] FIGs. 7A and 7B illustrate the steps of mountirdjaanond into the setting of

the present invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTIN

[0028] Referring to FIGs. 2A-2D, the novel bezel settifigof the present invention
comprises an outer barrel style bezel setting 3@mwis designed to hold a diamond 20
where the span or diametrical size of the diamomdicated by the bracket 42, is shown
relative to the diametrical span 44 of the set8fig In the present invention, and as more
clearly shown in FIG. 4A, the bezel setting 30 &dmasic wall thickness of 0.50 to

0.80 mm (for diamond diameters, ranging from 2®8.00 mm). This wall thickness 34
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becomes very thin, in the range of 0.10 to 0.20 @nthe lip 37, and when the girdle of
the diamond 20 is inserted into the setting, therlap on the diamond at the girdle and
slightly over the crown region, is at a minimal amg in a range of 0.025 to 0.05 mm.
One can appreciate at a glance that in the satdfitige present invention, the ratio of the
visible portion of diamond to the dimensional sif¢he metal housing, i.e., the bezel
mount, is very high, between 85 to 98%. An addaidenefit ensues from the fact that
because the lip portion 37 of the bezel is so fhis,almost invisible to the naked (un-
aided) eye when viewing the mounting/setting frodistance. Preferably, the lip 37 has
a height of 0.20 to 0.30 mm.

[0029] In FIG. 2B, the precious stone 20 is illustratedross-section identifying its
cullet 22, its downward and inside slanted pavil® its girdle 24 and its table 26. As
seen, the girdle is located in the setting to ke he the lip 37 which is a bent over
section 39 of the bezel lip 37 (see FIG. 6B). Asven in FIG. 2D, a much greater
proportion of the diamond 20 can be seen exteralimgst to the peripheral edges of the

setting 30.

[0030] FIG. 3 provides a side-by-side rendering of thempart mounting (at the left
side) to the bezel mounting of the present inventad the right side). As seen, in the
prior art, the section that extends beyond the dradrand patrtially overlaps the diamond,
namely the section 46, is orders of magnitude Fafggn the corresponding section 48 in
the setting of the present invention. The conngdines 42 and 44 also show that the
height of the diamond 20 above the upper edgeen$diting 30 is considerably greater
than in the prior art. The overall effect is ton@ase the luster of the diamond even
though the diamonds, namely the diamond 20 in thegnt invention and the diamond

120 of the prior art have the same diametricalssared other dimensions.

[0031] In the cross-sectional views of FIGs. 4A, 4B dQj the bezel setting 30 is
shown to have a barrel style body 34 with an oVvénatkness which is indicated by
numeral 36 and with a circumscribing sloped secB8inhat extends downward toward
the interior of the setting at an angle 33 leawangotruding lip 37 whose thickness is a
small fraction of the overall thickness, at leastampared to the prior art. The angle 33
is precisely matched to the pavilion angle of tlebnds being mounted. Typically, it
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is in the range of 41 to 45 degrees relative tadbé plane of the diamond(s). The
width (see the arrow 38) of the inclined sectiobesween 0.40 to 0.70 mm, at least for

the diamonds that have diameters of 2.00 to 8.00 mm

[0032] In a typical assembling of a piece of jewelry, tli@mond 20 is lowered into
the setting (FIG. 4B) with cullet end first, unticomes to rest in the setting as shown in
FIG. 6A. Here, it is to be noted that the anglénafination 28 of the pavilion 28 of the
diamond 20 matches the angle 33 of the settindy, thi lip 37 extending just a bit above
the girdle 25 of the diamond 20. Once assembladl ag shown in FIG. 6B, the bent
over portion 39 of the lip 37 covers a small paortiactually a tiny portion of the crown
29.

[0033]  Although only a small portion of the crown is coa@ythe fact that the angles
are matched and that the material is forced ovedures an extremely sturdy holding on
the diamond 20 which prevent the diamonds from &l&ng out and which moreover
protects the girdle from any damage by avoidingacrwith any external forces. The
tightness of the setting also prevents dirt fromuatulating and penetrating into the
setting and causing soiling of the pavilion of themond. Thus, a mere glance and
comparison of FIG. 5 to FIG. 4C, which are rendexlegside, shows immediately the
advantages of the present invention.

[0034] The table below is provided so it can be compavedtié¢ previous table to
show the very significant improvements in visilyilgercentage of the present invention
as compared to the prior art. For example, faaendnd that has a diametrical size from
5.0 to 8.0 mm, the ratio of the visibility is inetlhange of 95 to 98%. In general, the
numbers are much improved. The improvement isimddaboth from the top view and

from the side view of the diamond.

Innovation “Seamless Bezel Setting”

Size of Diamond Ratio of “Visible Diamond Portion Diamond Crown
(Girdle Diameter in mm),  to the Body of Metal Housing | visibility % in side view

(Mounting)” in top view
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2.0-3.0 mm 85-90% 35-55%
3.0-5.0 mm 90-95% 55-75%
5.0-8.0 mm 95-98% 75-85%

[0035] The table below shows the diamond crown visibiligrcentage in side view,

and contains a comparison to the prior art.

Diamond Crown visibility % in side view

Size of Diamond Prior Art Innovation
(Girdle Diameter in mm),  “Conventional Bezel Setting” | “Seamless Bezel Setting
2.0-3.0 mm 0% 35-55%
3.0-5.0 mm 0-25% 55-75%
5.0-8.0 mm 25-50% 75-85%

[0036] As described above, a typical method of settingaendnd in the seamless
bezel of the present invention, one proceeds bygpieg a bezel style setting having a
wall thickness of 0.10 to 0.20 mm and a settind Waight of 0.2 to 0.3 mm for a
majority of diamond diameters ranging from 2.0 10 ®m. Thereafter, one uses a high
accuracy/precision CNC machine to manufacture teeamless bezel mountings. Once
the bezel has been produced, the diamond is placegerly oriented in the seamless
bezel mounting, with the cullet facing into the &lezThe next step involves installing
the bezel setting and the diamond in a specigjiglie{ture, an example of which is

provided and described later with reference to FIGFA and 7B.

[0037] Comparing the bezel setting 30 of the present itiwertio the bezel setting

100 of the prior art, it will be evident to the pen of skill in the art that in the bezel
setting 100 of the prior art, the lip 113 has toeha thickness and a strength to withstand
the forceful insertion of the diamond and thereftyas a width which is more than 50%
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of the thickness of the body 111 of the bezelsgttiAlso, because the girdle of the
diamond has to be lodged in the groove 114, a antial portion of the diamond gets
covered over as seen in FIGs. 1B and 1D hereimadrked contrast, in the setting 30 of
the present invention, the thickness of the lips3@n the order of 20% of the body
thickness of the setting 30, or even smaller. nyp@vent, the thickness can be on the
order of 0.1 to 0.2 mm which is extremely thin aodild not be used in the prior art
because pushing a diamond into such a thin-walleaduld simply distort it outwardly
permanently. The concept of a setting in whicly @y a fixture is required to bend over
the lip has not been practiced in the prior antaddition, the jig/fixture bends over and
presses the lip 37 over the diamond causing it fwécisely around the girdle and over a
tiny portion of the crown of the diamond 20 in ammar not seen in the prior art, yet
providing a very sturdy and visually appealingisgtappearance that makes the setting

almost invisible.

[0038] Using the special die/jig fixture, a thin bezel ixaf0.10 to 0.20 mm
thickness is seamlessly converged around the gifdlee diamond. As a last step, the
fully assembled and physically secured diamondken out from the die/jig/fixture and

incorporated in final jewelry products, for exampleing, a pendant and the like.

[0039] In one possible embodiment shown in FIGs. 7, 7A#Bdthe die/jig/fixture

50 comprises a jig base 52 and a jig presser G4tbalesigned to very tightly interfit
with one another as described below. The jig B&skas a circular body with a flat top
62 and a pair of round and cylindrical guiding pé#s and 64b. The jig base 52 defines
a well 62 with a vertical circumscribing round wé8 that accommodates the setting that
includes the diamond to be set therein as deschibkxv. A central bore 63 is also
included for the purpose of accommodating a poribtine pavilion and cullet of the
diamond 20.

[0040] The jig presser 54 has a complementary shapeg Tddith guiding bores
74a and 74b which are dimensionally precisely meddb the sizes of the guiding pins
64a and 64b. The die pressing section 76 hascéined, downwardly pressing wall 78
that is circularly shaped and whose function isrigage the lip 37 on the setting 30 as
described below. The flats 79 are also providetiam be utilized to bear on the table of
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the diamond while the lip 37 is bent over the diaohas described below with reference
to FIGs. 7A and 7B.

[0041] In FIG. 7A, the jig base 52 has been loaded thi¢ghsetting 30 in which the
diamond 20 has been installed with the lip 37 qusilmost touching the diamond girdle,
and with the jig presser 54 having been guidecherguiding pin 64a and 64b. As seen
in the inset section of FIG. 7A, the inclining pseg) surface 78 of the jig presser 54 just
touches at this stage the lip 37 of the settinge@0ing a gap 75 between the upper, jig
presser 54 and the lower jig base 52. At thistpaipressing force is applied to the jig
presser 54 which causes the inclined pressingcuifa to bear on the lip 37 and tightly
press it and wrap it around the girdle 24 and ¢méocrown of the diamond 20. As this
occurs, and as seen in FIG. 7B, the lip 37 becdyasover a tiny portion of the crown
of the diamond 20 tightly wrapping it throughowt @ircumferential extension, thereby
protecting the girdle from any contact with anyciand against breakage and providing
a very tight setting that will remain sturdy thréwegit the life of the diamond setting, thus
achieving the ends of the present invention of jgliag a bezel setting that covers very
little of the diamond and that provides an appeagdhat is almost similar to invisibly set
diamonds and which avoids the drawbacks of the jriopreviously described. The
resulting set diamond has the appearance as ind@Gas more fully detailed in Fig. 6B.

[0042]  While the present invention has been describedvelto a bezel setting that

is round, the principles of the invention are ebyuapplicable to any shaped precious
stone including precious stones that are squactgngular, cushion shaped, pear shaped,
heart shaped or any shape that is known in the diehas yet to evolve.

[0043]  Although the present invention has been describedlation to particular
embodiments thereof, many other variations and fizations and other uses will
become apparent to those skilled in the art. prederred, therefore, that the present
invention be limited not by the specific disclostexein, but only by the appended

claims.
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WHAT IS CLAIMED IS
1. A bezel setting, comprising:

a bezel body having a circumscribing wall withigeg body thickness, an upper
surface sized to enable a corresponding paviliofase of a precious stone to rest
thereon, and a bendable lip substantially surrougthe upper surface of the bezel body,
the lip having an interior surface shaped to beswuttially matched and complementary
to an exterior surface defining a girdle surfacéhefprecious stone, and

the lip has a thickness dimension that is substansmaller than said body
thickness of said bezel body and wherein saicslimade of a material that is
compressible and bendable so it can be bent ottty wrap the girdle and slightly

cover a crown region of the precious stone.

2. The bezel setting of claim 1, wherein the mesistone is a diamond.

3. The bezel setting of claim 2, wherein the diathbas a diametrical size in

the range of 2.0 to 8.0 mm.

4. The bezel setting of claim 1, wherein the bépely comprises one or

more of gold, silver and steel.

5. The bezel setting of claim 1, wherein thehlgs a thickness dimension in
the range of 0.1 to 0.2 mm.

6. The bezel setting of claim 5, wherein the higkness is about 20% or less

of the body thickness of the bezel body.

7. The bezel setting of claim 1, wherein the kpeads over the crown region

of the diamond so that it covers less than 5%diametrical size of the diamond.

8. The bezel setting of claim 7, wherein the kpeads over a crown region

of the diamond so that it covers less than 2%diametrical size of the diamond.
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9. The bezel setting of claim 1, wherein the umeface of the bezel body

is inclined downward toward a center of the bee#irsg.

10. The bezel setting of claim 9, wherein the amjlinclination of the upper
surface is substantially matched to a corresponanuge of the pavilion region of the
precious stone so that a portion of the paviliagiae of the precious stone rests on the

upper surface of the bezel setting and makes cothi@with.

11. The bezel setting of claim 10, wherein thel@odinclination is in the
range of 41 to 44 degrees relative to a horizgutale passing through the bezel body, as
well as to a table surface of the precious stonenatthe precious stone is installed in the

bezel setting.

13. A method of setting a precious stone, compugisi

providing a bezel setting having a bezel body wittircumscribing wall with a
given body thickness, an upper surface sized tbleraacorresponding pavilion surface
of a precious stone to rest thereon, and a bendlpidabstantially surrounding the upper
surface of the bezel body, the lip having an iotesurface shaped to be substantially
matched and complementary to an exterior surfafieidg a girdle surface of the
precious stone, and the lip has a thickness dirapribat is substantially smaller than
said body thickness of said bezel body and whesaiah lip is made of a material that is
compressible and bendable so it can be bent oty wrap the girdle and slightly
cover a crown region of the precious stone; and

bending the lip of the bezel setting so thatghtiy contacts the girdle region and

slightly overlaps the crown region of the precistane.

14. The method of claim 13, including:

providing jig fixture comprising a base and a pieg section;

placing the bezel setting with a precious stoaeqd in the bezel setting in the
base of the jig fixture; and
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pressing the pressing section of the jig fixtunéoadhe base, in a manner that
causes the lop of the bezel setting to be beninarand over the girdle and the crown

region of the precious stone.

15. The method of claim 14, wherein the diamdmeiag set in the bezel
setting have a diametrical size in the range ot@®.0 mm.

16. The method of claim 14, wherein the pressewign of the jig fixture has

an inclining pressing surface that engages tharigpbends it when pressed thereon.

17. The method of claim 16, wherein the inclinprgssing surface is disposed
at an angle of about 41-44° relative to an angle@ated a table surface of the precious

stone.
18. The method of claim 17, wherein the base aagsing section of the jig

fixture are guided to move relative to each othegbiding pins and corresponding

guiding holes.
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