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MIXING A PREDEI'ERMINED COMBINATION 
OF POWDERED CONSIITUENTS TO DEVELOP 

A MEIALUC OR CERAMIC POWDER 

II 

COMPRESSING THE POWDER IN AN ANNULAR 
CAVITY MOLD TO DEVELOP AN OVERSIZED 

'GREEN' RING BLANK 

I 
TRIMMING, MACHINING AND/OR BURNISHING THE 
RING BLANK TO PREPARE IT FOR SINTERING 

II 
SINTERING THE PREPARED BLANK AT 
HIGH TEMPERATURE TO DEVELOP A 

HARDENED RING STOCK OF A PARTICULAR SIZE 

I 
GRINDING AND POLISHING THE HARDENED RING 

TO PROVIDE A HARD METAL OR CERAMIC 
RING COMPONENT ITEM 

I 
MATING THE RING COMPONENT WITH A 

PRECIOUS METAL AND/OR 
GEMSTONE COMPONENT 

I 
FINISH POUSHING THE ITEM OR ASSEMBLY 
TO COMPLETE MANUFACTURE OF THE RING 

FIG.6 





U.S. Patent Aug. 16,2005 Sheet 5 0f 15 US 6,928,734 B1 





U.S. Patent Aug. 16,2005 Sheet 7 0f 15 US 6,928,734 B1 

wTUI 

J. I PEHH HHHHHH LJI?H-HHHHHHHH 
W41 

II 

llllll 



U.S. Patent 

0: mm FAVE 

US 6,928,734 B1 Sheet 8 0f 15 

m: <m 79E 

Aug. 16, 2005 



U.S. Patent Aug. 16,2005 Sheet 9 0f 15 US 6,928,734 B1 

125 

INITIAL WARM-UP STAGE @185 

II 

DE-FOCUS THE ELECTRON BEAM "\AQO 

I 

TO PREHEAT THE SUBSTRATE @195 

II 

FINELY FOCUS THE ELECTRON BEAM N200 

I 

HEATING THE METAL WIRE CAUSING IT TO LIQUEFY N225 

I 

CONTINUOUSLY FEEDING THE METAL WIRE N230 

GRADUALLY REDUCE THE ELECTRON BEAM ENERGY “235 

I 

STEPPING OR INDEXING THE MANDREL x245 

FIG.2O 
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\ JOIN ENDS OF A METAL WIRE To FORM A 565 
JOINT-LESS METAL RING ““ 

PLACE METAL RING OVER THE GROOVE 370 
IN THE SUBSTRATE ’\-’ 

II 

PLACE SUBSTRATE WITH METAL RING THEREON 375 
ON THE MANDREL ” 

II 

ADJUST 00 OF MANDREL BE SUBSTANTIALLY THE 378 
SAME AS THE ID OF THE SUBSTRATE “1 

II 
POSITION MANDREL, WITH THE METAL RING AND 
SUBSTRATE THEREON IN THE TOP COLLEI' IN '\/38O 

THE COLLET-BLOCK 

I 

OPEN PRESSURE SUPPLY VALVE ADMI'ITING 
PRESSURIZED AIR OR HYDRAULIC FLUID TO ~385 

THE POWER CYLINDER 

I 

CLOSE PRESSURE SUPPLY VALVE AND REMOVE 
THE MANDREL @390 

II 
REMOVE THE ASSEMBLED METAL RING SUBSTRATE 

FROM THE MANDREL, CHECK FOR CRACKS *\/395 
AND CLEAN 

II 
BRAISE THE METAL RING To THE SUBSTRATE N400 

II 
MOUNT THE ARTICLE IN A FIXTURE AND REMOVE 405 

EXCESS METAL USING A LATHE N 

FIG.23 
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JEWELRY RING AND METHOD OF 
MANUFACTURING SAME 

FIELD OF THE INVENTION 

The present invention relates generally to an apparatus 
and method for manufacturing a composite article and to the 
article manufactured by that apparatus and method, and 
more particularly to an apparatus and method for manufac 
turing an article having a hard, Wear-resistant component 
and a softer, more malleable component, such as articles 
made from “hard” metals and/or ceramic materials either 
alone or in combination With precious metals and jeWels 
such that the hardened materials protect the softer precious 
metals and jeWels from edge and detail Wear doWn, includ 
ing to jeWelry items such as ?nger rings, bracelets, earrings, 
body jeWelry, and the like, and medical or industrial devices 
or components. 

BACKGROUND OF THE INVENTION 

JeWelry has for centuries been made of soft materials such 
as gold, silver, platinum and other soft materials because 
such metals Were malleable, and easily cast, forged, molded 
or otherWise formed. HoWever, Whereas such materials are 
relatively easy to form, shape and polish, they are equally 
subject to Wear, scratching and other damage detracting 
from their longevity appearance and value, i.e., Wearing 
doWn of edges to a smooth and rounded state. 

More recently, science has produced other materials 
including tungsten, cemented carbide and high-tech ceram 
ics that are much harder than the previously mentioned 
precious metals, and once formed, are virtually indestruc 
tible When used in a normal jeWelry Wearing environment. 
One problem With such materials is that because of their 
hardness, they are very difficult to shape, and once formed, 
require special machining and/or grinding tools to alter their 
con?guration and appearance. Accordingly, With the excep 
tion of articulated Watch bands or housings for certain 
timepieces, such materials have historically not been used 
for articles of jeWelry of the types mentioned above. 
HoWever, I have recently discovered that through the use of 
poWder metallurgy and sintering processes, such materials 
can be manufactured and used to provide faceted designs 
that Were not heretofore practiced. Furthermore, such mate 
rials can be used to enhance and protect precious metals and 
gemstones in this jeWelry setting. 

In the process of fabricating parts from poWdered metals, 
the most important step is one involving the Welding 
together of the metallic poWder to form a solid Which Will 
yield the proper shape and the properties required of the 
?nished part. Although a good Weld cannot be made betWeen 
metals at room temperature by pressure alone, When the 
metal particles are relatively ?ne and plastic, a Welding may 
occur that is satisfactory from the vieW point of handling, 
although little or no strength Will be developed. Under 
pressure, at room temperature, metal poWders that are plastic 
and relatively free from oxide ?lms, may be compacted to 
form a solid of the desired shape having a strength (green 
strength) that alloWs the part to be handled. 

This result is often called cold-Welding. The Welding 
under pressure of the metal particles in order form a solid 
blank of the shape desired, requires the use of pressures 
varying from 5 to 100 tons-per-square inch. Relatively light 
loads are used for the molding of the solder and more plastic 
metals, While pressures approaching 100 tons per square 
inch are necessary When maximum density is needed and 
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2 
When pressing relatively hard and ?ne metal poWders such 
as those mentioned above are used in accordance With the 
present invention. Commercial pressing is done in a variety 
of presses Which may be of the single mechanical punch 
press type or the double—action type of machine that alloWs 
pressing from tWo directions by moving upper and loWer 
punches synchroniZed by means of cams. These machines 
also incorporate moveable core rods Which make it possible 
to mold parts having long cores, assist in obtaining proper 
die ?lls and help in the ejection of the pressed parts. 
The molding of small parts at great speeds and at rela 

tively loW pressures can be accomplished using the 
mechanical press. For example, mechanical presses can 
produce parts at the rate of 300 to 30,000 parts per hour. A 
satisfactory press should meet certain de?nite requirements 
among Which are the folloWing: (1) sufficient pressure 
should be available Without excessive de?ection of press 
members; (2) the press must have suf?cient depth of ?ll to 
make a piece of required heights dependent upon the ratio of 
loose poWder to the compressed volume, this being referred 
to as the compression ration; (3) a press should be designed 
With an upper or loWer punch for each pressing level 
required in the ?nished part, although this may be taken care 
of by a die design With a shoulder or a spring mounted die 
Which eliminates an extra punch in the press; and (4) a press 
should be designed to produce the number of parts required. 
The punches are usually made from an alloy of tungsten 
carbide or punched steel that can be hardened by oil quench 
mg. 

Heating of the cold-Welded metal poWder is called the 
“sintering” operation. The function of heat applied to the 
cold-Welded poWder is similar to the function of heat during 
a pressure-Welding operation of steel in that it alloWs more 
freedom for the atoms and crystals; and it gives them an 
opportunity to re-crystaliZe and remedy the cold deforma 
tion or distortion Within the cold pressed part. The heating of 
any cold-Worked or deformed metal Will result in 
re-crystalliZation and grain groWth of the crystals or grains 
Within the metal. This action is the same one that alloWs one 
to anneal any cold Work-hardened metal and also alloWs one 
to pressure-Weld metals. Therefore, a cold-Welded poWder 
Will re-crystaliZe upon heating, and upon further heating, the 
neW crystals Will groW, thus the crystal grains become larger 
and feWer. 
The sintering temperatures employed for the Welding 

together of cold-pressed poWders vary With the compressive 
loads used, the type of poWders and the strength required of 
the ?nished part. Compacts of poWders utiliZed in accor 
dance With the present invention are typically sintered at 
temperatures ranging from about 1000° C. to in excess of 
2000° C. for approximately 30 minutes. When a mixture of 
different poWders is to be sintered after pressing and the 
individual metal poWders in the compact have markedly 
different melting points, the sintering temperatures used can 
be above the melting point of one of the component poW 
ders. The metal With a loW melting point Will thus become 
liquid; hoWever, so long as the essential part or major metal 
poWder is not molten, this practice may be employed. When 
the solid phase or poWder is soluble in the liquid metal, a 
marked dilution of the solid metal through the liquid phase 
may occur Which Will develop a good union betWeen the 
particles and result in a high density. 
Most cold-pressed and metal ceramic poWders shrink 

during the sintering operation. In general, factors in?uencing 
shrinkage include particle siZe, pressure used in cold 
Welding, sintering temperature and time employed during 
the centering operation. PoWders that are hard to compress 
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Will cold-shrink less during sintering. It is possible to control 
the amount of shrinkage that occurs. By careful selection of 
the poWder and determination of the correct pressure for 
cold-forming it is possible to sinter so as to get minimal 
volume change. The amount of shrinkage or volume change 
should be determined so as to alloW for this change in the 
design of the dies used in the process of fabricating a given 
shape. 

The most common type of furnace employed for the 
sintering of pressed poWders is the continuous type. This 
type of furnace usually contains three Zones. The ?rst Zone 
Warms the pressed parts and the protective atmosphere used 
in the furnaces purges the Work of any air or oxygen that 
may be carried into the furnace by the Work or trays. This 
Zone may be cooled by Water jackets surrounding the Work. 
The second Zone heats the Work to the proper sintering 
temperature. The third Zone has a Water jacket that alloWs for 
rapid cooling of the Work; and the same protective atmo 
sphere surrounds the Work during the cooling cycle. 

Protective atmospheres are essential to the successful 
sintering of pressed poWders. The object of such an atmo 
sphere is to protect the pressed poWders from oxidation 
Which could prevent the successfully Welding together of the 
particles of metal poWder. Also if a reducing protective 
atmosphere is employed, any oxidation that may be present 
on the poWder particles Will be removed and thus aide in the 
process of Welding. A common atmosphere used for the 
protection and reduction of oxides is hydrogen. Water vapor 
should be removed from the hydrogen gas by activated 
alumina dryers or refrigerators before it enters the furnace. 
Many of the same problems and limitations experienced 

in the jeWelry industry also pertain to the medical, dental, 
industrial, and scienti?c ?elds Where there is a need for 
articles having particular structural and/or metallurgical or 
compositional properties have been dif?cult to manufacture. 

Therefore there remains a need for articles having prop 
erties that are best met using composite materials, and 
methods, apparatus, and systems for making such articles. 

SUMMARY OF THE INVENTION 

The invention includes system, apparatus, and method for 
making articles including jeWelry. Such system and method 
are particularly Well adapted to make composite articles 
having a hard, Wear-resistant component and a softer, more 
malleable component. It also provides for making a non 
composite article having only the hare Wear-resistant mate 
rial but Without the softer malleable component. One such 
article is an article made from “hard” metals and/or ceramic 
materials either alone or in combination With precious 
metals and jeWels such that the hardened materials protect 
the softer precious metals and jeWels from edge and detail 
Wear doWn. Another such article is an article made from 
“hard” metals and/or ceramic materials either alone that has 
rounded, curved, ?at, faceted, or rounded surfaces, or a 
combination of such surfaces. JeWelry items such as ?nger 
rings, bracelets, earrings, body jeWelry, and the like, are 
particular example of such articles. Medical, dental, and 
industrial devices or components are other examples of such 
articles. Furthermore, While the manufacturing method or 
process is particularly Well suited to articles having a Wear 
resistant component and a softer Wearable component, the 
inventive method is not limited to such hard and soft 
constituents. Other embodiments of the manufacturing 
method or process are particularly Well suited to articles 
having a Wear resistant component only. 

In one aspect, the invention provides a method of manu 
facturing a composite article including a substrate compris 
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4 
ing a ?rst material and an inlay comprising a second 
material. The method includes the steps of preheating the 
substrate; contacting a depression in a surface of the sub 
strate With the second material; heating the second material 
at a point contact With the substrate causing it to liquefy and 
How into the depression; and moving the point of contact 
along the along the depression in the surface of the substrate 
While feeding (continuously, intermittently, occasionally, or 
otherWise as required or desired to ?ll or partially ?ll the 
groove) the second material and heating the second material 
at the point contact With the substrate to cause it to substan 
tially ?ll the depression. The method may also optionally 
include generating the heat using an electron beam, applying 
a de-focused electron beam to the surface of the substrate to 
preheat the substrate, and applying a focused electron beam 
to the second material at the point contact With the substrate. 
Here, the process is advantageously carried out in a vacuum 
or oxygen-free or substantially oxygen-free or atmospheric 
environment. 
The preheating is normally accomplished using a tem 

perature of betWeen about 70 percent and about 95 percent 
of the temperature of fusion of the second material though 
higher and loWer temperatures may be used, more typically 
about 80 percent to 90 percent of the temperature of fusion. 
In one embodiment the temperature is at least 80% of the 
temperature of fusion and in another embodiment it is at 
least 90% of the temperature of fusion. Advantageously, the 
preheating should be accomplished gradually to minimiZe 
the possibility of heat or thermal shock that might tend to 
crack or distort the sintered ceramic, tungsten carbide, or 
tungsten material. 
The inventive method may be utiliZed With a cylindrical, 

spherical, or ring-shaped substrate having an outer surface 
and Wherein the depression comprises a groove disposed 
circumferentially therein, and Wherein the step of moving 
the point of contact along the depression in the surface of the 
substrate includes rotating the substrate to move the point of 
contact along the groove. In some embodiments the sub 
strate is rotated a plurality of rotations While in other 
embodiments a single rotation is suf?cient. The plurality of 
rotations are advantageously used When the groove is being 
?lled incrementally or a little at a time With a relatively ?ne 
or small diameter Wire. FeWer revolutions may be required 
When a larger diameter Wire is being used. A single revo 
lution may only be required if a metal band or insert, or a 
plurality of inserts, have been placed in the groove and the 
subsequent heating is used to liquefy and fuse or join the 
groove ?lling (or partially ?lling) material With the ring 
substrate. 

In another aspect, the invention provides a method of 
manufacturing a composite article including a cylindrical, 
spherical, annular, or ring-shaped substrate comprising a 
?rst material and a metal Wire comprising a second material, 
Where the method includes the steps of: joining ends of the 
metal Wire to form a metal ring (or otherWise fabricating or 
machining to form a seamless metal ring or other article such 
as for example but not limitation by using seamless or 
seamed metal tubing or pipe) having an inner diameter 
greater than an outer diameter of the ring-shaped substrate; 
placing the metal ring over a groove disposed circumferen 
tially in an outer surface; placing the substrate With the metal 
ring thereon on a mandrel; positioning the mandrel in a 
collet in an opening of a collet-block, the collet comprising 
a tapered holloW cylinder having a plurality of tines capable 
of being deformed radially inWard to squeeZe the metal ring 
into the groove the ring-shaped substrate, the collet tapering 
from a maximum outer diameter proximal to a top end of the 
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collet to a minimum outer diameter distal from the top end, 
and the opening in the collet-block comprising a inner 
diameter that tapers from a maximum proximal to a top 
surface of the collet-block to a minimum distal from the top 
surface; and forcing the collet With the mandrel positioned 
therein into the opening; so that the metal ring is squeeZed 
into the groove in the ring-shaped substrate to form the 
composite article. 

The invention further includes an object or article formed 
or manufactured using any of the inventive systems, 
apparatus, and/or method. 

It is therefore a principal objective of the present inven 
tion to provide novel items formed from a combination of 
different materials and a system and method for making such 
items. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and various other features and advantages of the 
present invention Will be apparent upon reading of the 
folloWing detailed description in conjunction With the 
accompanying draWings, Where: 

FIG. 1 is a diagram schematically illustrating a press mold 
of a type used to make jeWelry articles in accordance With 
the present invention; 

FIG. 2 is a partially broken perspective vieW illustrating 
details of one form of a molded ring component in accor 
dance With the present invention; 

FIG. 3 is a perspective vieW illustrating one step in the 
preparation of a ring component in accordance With the 
present invention; 

FIG. 4 is an illustration depicting a sintering step in 
accordance With the present invention; 

FIG. 5 is a perspective vieW illustrating one method of 
combining a precious metal component With a hard metal 
and/or ceramic component in accordance With the present 
invention; 

FIG. 6 is a How chart illustrating steps folloWed to make 
jeWelry in accordance With one embodiment of the present 
invention; 

FIGS. 7-14 are partial cross-sections taken through vari 
ous embodiments illustrating alternative forms of rings 
made in accordance With the present invention; 

FIG. 15 illustrates a unitary multifaceted hard metal/ 
ceramic ring; and 

FIG. 16 depicts a precious metal ring having a hard 
metal/ceramic band embedded therein to provide a protec 
tive outer Wear surface. 

FIG. 17 is a schematic side vieW of an embodiment of an 
apparatus for forming an article according the present inven 
tion; 

FIG. 18 is a schematic side vieW of an embodiment of an 
indexer of the apparatus of FIG. 17; 

FIGS. 19A and 19B are schematic side vieWs of an 
embodiment of a mandrel for holding substrates in the 
apparatus of FIG. 17; 

FIG. 20 is a ?oWchart of an embodiment of a process for 
manufacturing an article according to an embodiment of the 
present invention; 

FIG. 21 is a schematic side vieW of another embodiment 
of an apparatus for forming an article according the present 
invention; 

FIG. 22 is a schematic side vieW of an embodiment of a 
mandrel for holding substrates in the apparatus of FIG. 21; 

FIG. 23 is a ?oWchart of an embodiment of another 
process for manufacturing an article according to an 
embodiment of the present invention; 
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FIGS. 24-32 are partial cross-sections taken through vari 

ous other embodiments illustrating alternative forms of rings 
made in accordance With the present invention; 

FIG. 33 is a partial cross-section taken through an the 
embodiment of the ring in FIG. 24 and also shoWing 
attachment of a croWn carrying a gemstone that is attached 
With a fastener such as a threaded screW; 

FIG. 34 is a partial cross-section taken through an the 
embodiment of the ring in FIG. 31 and also shoWing 
attachment of a croWn carrying a gemstone that is attached 
With a threaded stud extending from the ring body into a 
threaded receiver in the croWn; 

FIG. 35 is a side vieW illustration of an embodiment of a 
ring having a ring body and a gemstone carrying croWn 
attached thereto; 

FIG. 36 is a top vieW illustration of an embodiment of a 
ring in FIG. 35; and 

FIG. 37 is a side vieW illustration of an embodiment of an 
alternative ring having a ring body and different a gemstone 
carrying croWn attached thereto. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The invention includes system, apparatus, and method for 
making composite articles particularly to an apparatus and 
method for manufacturing an article having a hard, Wear 
resistant component and a softer, more malleable compo 
nent. One such article is an article made from “hard” metals 
and/or ceramic materials either alone or in combination With 
precious metals and jeWels such that the hardened materials 
protect the softer precious metals and jeWels from edge and 
detail Wear doWn. JeWelry items such as ?nger rings, 
bracelets, earrings, body jeWelry, and the like, are one 
particular example of such articles. Medical, dental, and 
industrial devices or components are other examples of such 
articles. Furthermore, While the manufacturing method or 
process is particularly Well suited to articles having a Wear 
resistant component and a softer Wearable component, the 
inventive method is not limited to such hard and soft 
constituents. The broad applicability of the inventive articles 
and method for making such articles Will become more 
apparent in light of the description and draWings provided 
herein. 

Referring noW to FIG. 1 of the draWing, a compressive 
mold is depicted at 10 including an annular cavity 12 
generally illustrated and con?gured to receive a quantity of 
poWdered hard metal or high tech ceramic material that can 
be compressed and formed into an oversiZed “green” ring 
blank by the application of compressive forces applied by a 
mating press member 14. The mold 10 may be made in any 
con?guration suitable for forming a particular annular or 
other shape, and the illustrated cavity is siZed to as to 
produce an annular blank that, folloWing shrinkage during 
subsequent processing, Will have a predetermined siZe and 
con?guration. Numerous types of poWdered materials can 
be used in accordance With the present invention. One such 
poWder includes the folloWing constituents: 

Nickel 2% to 10% 
Cobalt 1% to 2% 
Chromium or Chromium Carbide 0.5% to 3% 
Tungsten or Tungsten Carbide balance 

Whereas in this example, Nickel and Cobalt are used as 
binder materials, other materials such as palladium, 
platinum, ruthenium iridium and gold or alloys thereof, may 
also be used. 
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Aceramic composition might include, among many pos 
sible compositions: 

ZIRCONIA (Wt. %) 

ZrO2 + HfO2 99% 
sio2 0.20% 
Tio2 0.15% 
F6203 0.02% 
so3 0.25% 
LOI @ 1400’ 0.30% 

Whereas in this example, ZrO2+HfO2 is used as the 
matrix material, silicon nitrides, silicon carbides and other 
similar materials may be used. In addition, various castoring 
agents may be included in the binding materials. 

In another embodiment, the poWder is at least 80 percent 
tungsten carbide. In another embodiment, the poWder is at 
least 50 percent tungsten carbide. Other embodiments pro 
vide for a poWder having any amount of tungsten carbide 
betWeen about 50 and about 90 percent. The relative 
amounts of the other constituents being adjusted accord 
ingly. Desirably, the composition of the materials should be 
a hypoallergenic composition as to the portions that contact 
the human skin. There may be particular need or desirability 
to control the amount of nickel to reduce any skin sensitivity. 

In FIG. 2 of the draWing, one con?guration of a ring is 
illustrated at 20 and includes an annular external grove 22 
formed in the outer surface thereof. As illustrated in the 
cross-section shoWn in broken section at 24, the central 
most portion 26 of the internal surface of the blank 20 is 
cylindrical With the outboard portions or facets 28 being 
angled relative thereto at angles typically in the range of 
from 1° to 30 relative to surface 26. The axial extremes of 
the cross-section of this embodiment are generally 
semicircular, as illustrated at 32, and the outer surface is 
con?gured to have cylindrical ?ats 34 and 36 on opposite 
sides of grove 22, and angled facets or ?ats 38 and 40 on the 
opposite sides thereof. As an alternative, the facets 38 and 40 
may be con?gured to have multiple facet surfaces. 

Once removed from the mold, the blank 20 is shaped by 
machinery ?ling, grinding, sanding, trimming or other 
appropriate techniques and may be burnished as illustrated 
in FIG. 3 to provide a smooth or textured surface, and made 
ready for sintering. Alternatively, as described beloW, a 
desired shape or cross-section may be achieved by such 
machinery ?ling, grinding, sanding, trimming burnishing, or 
other appropriate techniques after sintering. This post sin 
tering shaping may be advantageous as it reduces the need 
to handle and process the someWhat fragile substrate blanks 
and reduces the likelihood or possibility of producing an 
exposure reaction in the processing to the unbound constitu 
ent materials. 

Once prepared, the blank 20 is inserted into a sintering 
oven and the temperature raised as suggested by the arroWs 
42, to a suitable sintering temperature for a predetermined 
period of time during Which the blank becomes hardened 
and shrinks to a siZe appreciably smaller than the siZe of the 
original green blank. HoWever, as indicated above, the mold 
Was siZed taking into consideration the anticipated subse 
quent shrinkage and as a result, the ring stock after sintering, 
has a predetermined siZe. This, of course, implies that a 
different mold Will be required for each ring siZe. As an 
alternative, it Will be understood that the blank may be 
pressed to have a tubular con?guration from Which multiple 
rings may be severed and machined to appropriate indi 
vidual sizes. 
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FolloWing the sintering operation, the ring stock can be 

ground and ?nish polished, and When appropriate, have a 
selected precious metal and/or other material installed in the 
groove 22 as suggested by the laying in of the soft metal strip 
60 depicted in FIG. 5 of the draWings. Once the metal strip 
50 is suitably installed using methods Well knoWn to 
jeWelers, the assembly can be ?nish polished and made 
ready for market. It Will, of course, be appreciated that other 
forms of materials can be inlaid into the groove 22. For 
example, preformed metal, stone, ceramic, shell or other 
segments could be glued or otherWise af?xed to the ring. 
Preferably, such items Will be slightly recessed beloW the 
surfaces of the facets 34 and 36 so as to be protected thereby. 

It is during the process in Which the ring stock is ground 
and polished that a ring having the desired surface pro?le, 
shape, or contour may be achieved. The number and angles 
of the surfaces may be chosen to determine the number of 
facets. In some instances, some number of facets or ?at 
portions may be ground that are subsequently smoothed to 
provide a more-or-less continuous surface. A variety of 
different curved, rounded, faceted, and/or non-faceted sur 
faces may be combined in innumerable Ways to form a ring 
having arbitrary cross-sectional shape. Rounded edges may 
be referred to for convenience as radius edges. Facets may 
be formed longitudinally, transversely, on frusto-conical 
surfaces so that portions of surfaces have compound or 
combination surface effects, or in other Ways. For rings 
having inserts these grinding and polishing operations may 
be performed before providing for the insert, after providing 
the insert, or both before and after. Advantageously, as much 
of the ?nished shape and surface is achieved prior to 
providing the insert as possible to reduce the loss of the 
precious metal, such as gold or platinum, or other insert 
material. 

Turning noW to FIG. 6, Which is a How diagram illustrat 
ing the various steps folloWed in a preferred method of 
making Wring in accordance With the present invention. It 
Will be noted that once a suitable press and mold has been 
prepared, the ?rst step in making a ring or other object is to 
mix a predetermined combination of poWdered metal of 
ceramic constituents to develop a sinterable metallic or 
ceramic poWder. Once properly measured and disposed 
Within the mold cavity, the poWder Will be compressed by 
the mold to develop an oversiZed “green” ring blank that, 
although someWhat fragile, is stable enough to alloW certain 
processing to be accomplished prior to sintering. For 
example, mold lines may be trimmed and smoothed surfaces 
may be sanded or textured, facets may be smoothed etc. But 
once properly prepared, the next step is to load the blank at 
room temperature into a non-atmospheric sintering chamber 
and raise the temperature thereof to controlled temperatures, 
typically varying betWeen 1000° C. to 2000° C. and then 
sloWly cooled back to atmospheric temperature. Once 
cooled, the hardened ring stock or other blank con?guration 
can be ground and polished to provide the hard metal or 
ceramic ring component. At this point, precious metal 
components, jeWels and other decoration components may 
be af?xed to the hard metal or ceramic part. One Way to af?x 
precious metal to the part is to use a braZing process and 
provide the components in varied shapes of Wire sheet 
tubing or segments of other material that can be fabricated 
or forged into appropriate con?gurations and ?t into the 
mating groove or channel 22. Fluxed or ?ux free gold or 
silver soldered compounds varying in color and purity 
betWeen 50% and 99% purity can be applied on or around 
desired mating surfaces of the hard material as Well as the 
precious metal or other materials after mechanically binding 






















