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Fine jewelry, diamond cut chain and method of manufacture thereof.

@ The fine jewelry hollow rope chain comprises
a plurality of interfitting hollow wire links (12),
each link (12) defining a circumference, each
link (12) having a wire cross-section defining a
hollow base portion of generally uniform wall
thickness and at least one reinforcing rib por-
tion (24) joined on said base portion, said rib
portion protruding beyond said base portion
along the entire circumference of said link (12),
thereby reinforcing said hollow link against
mechanical deformation.
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FIELD OF THE INVENTION

The present invention relates to fine jewelry dia-
mond cut chains and to methods of manufacture
thereof.

BACKGROUND OF THE INVENTION

Fine jewelry chains, in general, and fine jewelry
rope chains, in particular, are well known. In US Pa-
tents Nos. 4,934,135 and 4,996,835, there are dis-
closed rope chains and methods for preparing such
rope chains having reduced weight and labor costs
compared with conventional rope chains of the same
chain diameter. Arope chain of the prior art is illustrat-
ed in Fig. 1A.

In the field of rope chains there are known both
solid rope chains and hollow rope chains. A solid rope
chain is a rope chain whose links are made from solid
portions of metal, while a hollow rope chain is a rope
chain whose links are hollow. While the general ap-
pearance of a rope chain is not affected by the links
thereof being either solid or hollow, the amount of pre-
cious metal used in a solid rope chain of a given size
is significantly greater than the amount of precious
metal used in a hollow rope chain of the same size.
Accordingly, a hollow rope chain of a given size is sig-
nificantly cheaper than a solid rope chain of the same
size.

A particularly popular type of rope chain is a dia-
mond cut rope chain. Such a chain comprises flat cuts
or facets on the outer perimeter of at least some of the
chain links to provide a chain with a high luster flat
surface finish that reflects light and gives the chain a
sparkle effect. Diamond cut facets are known to be
formed on solid rope chains by cutting or shaving a
flat facet from a curved section of the links.

Solid diamond cut rope chains have such flat fac-
ets generally cut about one third or more into the
thickness of the chain link in order to obtain a reason-
able size flat shiny surface. In this case, the amount
of precious metal sheared away can be as much as
10% of the weight of the chain and although the metal
shearings are collected and recycled, a significant
amount of precious metal is nevertheless lost in the
process.

Although it is known to form diamond cut facets
on hollow rope chains, this presents certain problems
due to the relative thinness of the outer wall of the hol-
low links used. In some cases the outer wall may be
as thin as 0.05 mm. Accordingly, the forming of a facet
in the way in which facets are formed on a solid rope
chain would at least cause severe weakening of the
outer wall of the link and would probably make a hole
therein.

In US Patent No. 5,125,225 to Strobel, there is
described the making of flat facet hollow rope chains.
The method involves wrapping a hollow rope chain
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about a lathe drum, freezing the drum, applying water
to the chain to freeze it in place thereby immobilizing
it, and applying, by means of a burnishing tool, a plur-
ality of incremental deformative thrusts of blunt force
against some of the curved outer wall portions of the
hollow links until this outer wall is deformed and push-
ed back towards the inner wall of the links, thus flat-
tening portions of the curved outer wall.

The flattened portions of the outer walls are then
diamond cut to remove or shave off a very thin layer
of metal (about 0.001 to 0.002 mm) to provide smooth
and shiny flat facets without making a hole in the link.
The cross-section of the faceted area is deformed rel-
ative to the cross-section of the rest of the chain link.

A disadvantage of the above-described method
to Strobel is that as only a very thin layer of metal is
shaved from the flattened portions, any substantial
dents introduced into the surface by the thrusts of the
burnishing tool will remain even after diamond cutting
of the facets. Accordingly, great control is required in
the flattening of the portions whereat facets are to be
formed.

While hollow rope chains have the advantage of
being lightweight, and, therefore, less expensive than
their solid counterparts, the strength of the individual
links is considerably less than that of similar-sized
solid links. It will also be appreciated that the cutting
into the wall of a conventional hollow link causes yet
further weakening of the link and, accordingly, of the
chain.

SUMMARY OF THE INVENTION

The present invention seeks to provide an im-
proved fine jewelry hollow rope chain which is stron-
ger and thus more durable, than a similar-sized hol-
low rope chain of the prior art.

The present invention further seeks to provide an
improved fine jewelry hollow rope chain which is
stronger than a similar-sized hollow rope chain of the
prior art, and onto which high luster surfaces may be
formed without significantly weakening the chain.

There is thus provided, in accordance with an em-
bodiment of the invention, a reinforced hollow chain
link, having a wire cross-section comprising a hollow
wire base portion of generally uniform wall thickness
and a discrete rib section formed along a surface
thereof beyond the base portion, said rib section ex-
tending along the entire perimeter of the chain link, re-
inforcing the link against mechanical deformation.

Additionally in accordance with an embodiment
of the invention, the one or more ribs are demarcated
from the base portion by a phantom demarcating sur-
face.

Further in accordance with an embodiment of the
invention, the one or more ribs are located so as to re-
inforce the link with respect to a force applied trans-
versely to the rib portion.
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Additionally in accordance with an embodiment
of the invention, the link is a seamed link, and the
seam and the rib portion lie along a common axis.

Further in accordance with an embodiment of the
invention, the link is a seamed link, and the seam and
the rib portion lie along mutually transverse axes.

Additionally in accordance with an embodiment
of the invention, each hollow link defines an interior
link surface and an exterior link surface parallel there-
to, and the one or more ribs lie along the interior sur-
face so as to protrude into the hollow interior of the
link.

Further in accordance with an embodiment of the
invention, each hollow link defines an interior link sur-
face and an exterior link surface parallel thereto, and
the one or more ribs lie along the exterior circumfer-
ential surface of the link.

Additionally in accordance with an embodiment
of the invention, each hollow link defines an interior
surface and an exterior surface parallel thereto, and
the one or more ribs include one or more first ribs
formed along the interior surface so as to protrude
into the interior hollow space of the link and a second
rib formed along the exterior circumferential surface
of the link.

Further in accordance with an embodiment of the
invention, each hollow link has one or more high luster
surfaces formed thereon.

Additionally in accordance with an embodiment
of the invention, the hollow link defines an interior sur-
face and an exterior surface parallel thereto, and the
one or more ribs lie along the interior surface so as to
protrude into the interior of the link, and wherein the
one or more high luster surfaces are formed on a por-
tion of the exterior surface of the link corresponding
to the location of the ribs.

There is also provided a fine jewelry rope chain
manufactured from the reinforced link of the inven-
tion.

In accordance with a further embodiment of the
invention, there is provided a method of manufactur-
ing a fine jewelry rope chain including the following
steps:

first, forming a length of metal foil having a
base portion of generally uniform thickness and fur-
ther having on the base portion thereof one or more
reinforcing ribs;

second, forming the length of metal foil into a
hollow wire having at least one reinforcing rib along its
length;

third, forming the hollow wire into chain links,
each having a gap slightly larger than the outer diam-
eter of the link wire, so that one link can be fitted into
another via the gap; and

assembling the plurality of reinforced links into
a reinforced rope chain.

Additionally in accordance with an embodiment
of the invention, the first step of forming includes
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forming the rib on the base portion such that the rib
portion is positioned to reinforce the link with respect
to a force applied transversely to the rib portion.

Further in accordance with an embodiment of the
invention, the second step of forming includes the
step of forming a seamed hollow wire and the third
step of forming includes the step of forming a seamed
hollow link, and wherein the first step of forming in-
cludes the step of forming the rib on the base portion
such that the seam and the rib portion lie along a com-
mon axis.

Additionally in accordance with an embodiment
of the invention, the second step of forming includes
the step of forming a seamed hollow wire and the third
step of forming includes the step of forming a seamed
hollow link, and wherein the first step of forming in-
cludes the step of forming the rib on the base portion
such that the seam and the rib portion lie along mu-
tually transverse axes.

Further in accordance with an embodiment of the
invention, the second step includes folding the metal
foil longitudinally about the rib such that the rib pro-
trudes inwardly into the hollow space of the wire.

Additionally in accordance with an embodiment
of the invention, the second step includes the step of
folding the metal foil longitudinally such that the rib
protrudes outwardly with respect to the wire.

Further in accordance with an embodiment of the
invention, the first step of forming includes forming
one or more pairs of ribs on opposite sides of the base
portion, and the second step includes folding the met-
al foil longitudinally such that one rib protrudes out-
wardly with respect to the wire and one rib protrudes
inwardly into the hollow space of the wire.

Additionally in accordance with an embodiment
of the invention, the method also includes the step of
providing one or more one high luster surfaces on the
plurality of links.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be more fully under-
stood and appreciated from the following detailed de-
scription, taken in conjunction with the drawings, in
which:

Fig. 1A is a pictorial illustration of a portion of a

fine jewelry rope chain of the prior art;

Fig. 1B is a magnified pictorial illustration of a

portion of a rope chain manufactured in accor-

dance with an embodiment of the present inven-
tion;

Fig. 2A is a schematic illustration of forming of

link wire for use as a link in the rope chain of Fig.

1B;

Fig. 2B is a schematic illustration of a portion of

the link wire formed as shown in Fig. 2A, having

a reinforcing rib in accordance with an embodi-

ment of the present invention;
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Fig. 2C is a schematic illustration of the outward
folding of the link wire so as to form a tube, such
that the reinforcing rib extends in a generally out-
ward direction relative to the tube;

Fig. 2D is a schematic illustration of a cylindrical
tube formed by folding the link wire of Fig. 2B
about its longitudinal axis, as shown in Fig. 2C;
Fig. 2E is a schematic illustration of a reinforced
link formed from the tube shown in Fig. 2D;

Fig. 3 is a schematic illustration of the forming of
high luster surfaces on the reinforced link of Fig.
2E;

Fig. 4 is a schematic illustration of the reinforced
link of Fig. 2E having two diamond cut high luster
surfaces formed thereon by the method of Fig. 3;
Fig. 5 is a cross-sectional representation of the
reinforced link of Fig. 4 taken along line 5-5 there-
on;

Fig. 6 is a cross-sectional representation of a re-
inforced link formed in accordance with an alter-
native embodiment of the invention;

Fig. 7 is a schematic illustration of diamond cut-
ting of an assembled rope chain in accordance
with an alternative embodiment of the present in-
vention;

Figs. 8A and 8B are schematic illustrations of di-
amond cutting of an assembled jewelry chain in
accordance with further embodiments of the
present invention;

Figs. 9A and 9B are schematic end views of jew-
elry chains after having been diamond cut in ac-
cordance with the methods of Figs. 8A and 8B re-
spectively;

Fig. 10A is a schematic illustration of the inward
folding of the link wire of Fig. 2B so as to form a
tube wherein the reinforcing rib extends in a gen-
erally inward direction relative to the tube;

Fig. 10B is a schematic view of a reinforced cir-
cular-section link formed from the tube of Fig.
10A;

Fig. 10C is a cross-sectional view of the link of
Fig. 10B, taken along line B-B therein, illustrating
the rib and a seam of the link as having mutually
opposite orientations;

Figs. 10D and 10E are respective perspective
and sectional views of the reinforced link of Fig.
10B, after the formation thereon of high luster
surfaces, in a notch configuration;

Fig. 10F is a sectional illustration of the rein-
forced link of Fig. 10B after the formation thereon
of high luster surfaces in an alternative notch
configuration;

Figs. 11A and 11B are respective perspective
schematic and sectional views of a reinforced cir-
cular-section link, similar to that of Figs. 10B and
10C, but wherein the rib and the seam have mu-
tually transverse orientations;

Fig. 12A is a sectional view of a reinforced circu-
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lar-section link having a flattened reinforcing rib
formed internally thereof, opposite the link seam;
Figs. 12B and 12C are sectional illustrations cor-
responding to that of Fig. 12A, but wherein one or
more high luster surfaces have been cut into the
exterior of the link in locations corresponding to
that of the rib;

Figs. 13A and 13B are respective perspective
schematic and sectional views of a reinforced cir-
cular-section link, having an external reinforcing
rib oriented transversely to the link seam;

Fig. 14Ais a perspective view of a reinforced el-
liptical-section link having a reinforcing rib formed
internally thereof, opposite the link seam, along
the major axis;

Fig. 14B is a cross-sectional view of the link of
Fig. 14A, taken along line B-B therein, illustrating
the rib and a seam of the link as having mutually
opposite orientations;

Figs. 14C and 14D are respective perspective
and sectional views of the reinforced link of Fig.
14A, after the formation thereon of high luster
surfaces, in a notch configuration;

Fig. 14E is a sectional illustration of the rein-
forced link of Fig. 14A after the formation thereon
of a high luster surface in a curved recess con-
figuration;

Figs. 15A and 15B are sectional illustrations of a
reinforced link similar to that of Figs. 14A and
14B, but wherein the rib extends outwardly from
the link, prior to and after formation of a high lus-
ter surface thereon, respectively;

Fig. 15C is a sectional illustration of a reinforced
elliptical-section link having a pair of opposing in-
ternal and external reinforcing ribs formed in
alignment with the link seam, along the major
axis;

Fig. 16A is a perspective view of a reinforced el-
liptical-section link having a reinforcing rib formed
internally thereof, opposite the link seam, along
the minor axis of the link cross-section;

Fig. 16B is a cross-sectional view of the link of
Fig. 16A, taken along line B-B therein, illustrating
the rib and a seam of the link as having mutually
opposite orientations;

Figs. 16C and 16D are respective perspective
and sectional views of the reinforced link of Fig.
16A, after the formation thereon of high luster
surfaces;

Figs. 17A and 17B are sectional illustrations of a
reinforced link similar to that of Figs. 16A and
16B, but wherein the rib extends outwardly from
the link, prior to and after formation of a high lus-
ter surface, respectively;

Fig. 17C is a sectional illustration of a reinforced
elliptical-section link having a pair of opposing in-
ternal and external reinforcing ribs formed in
alignment with the link seam, along the minor axis
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of the link cross-section;

Fig. 18A is a perspective view of a reinforced
square-section link having a reinforcing rib
formed internally thereof, opposite the link seam;
Fig. 18B is a cross-sectional view of the link of
Fig. 18A, taken along line B-B therein, illustrating
the rib and a seam of the link as having mutually
opposite orientations;

Figs. 18C and 18D are respective perspective
and sectional views of the reinforced link of Fig.
18A, after the formation thereon of high luster
surfaces, in a square notch configuration;

Fig. 18E is a sectional illustration of the rein-
forced link of Fig. 18A after the formation thereon
of a high luster surface in a trapezoidal notched
configuration;

Fig. 19A is a sectional view of a reinforced
square-section link having a pair of reinforcing
ribs formed internally thereof, opposite the link
seam;

Figs. 19B and 19C are sectional illustrations cor-
responding to that of Fig. 19A, but wherein a plur-
ality of high luster surfaces have been cut into the
exterior of the link in locations corresponding to
those of the ribs so as to form notches of different
respective configurations;

Figs. 20A and 20B are sectional illustrations of a
square-section reinforced link having two oppos-
ing pairs of reinforcing ribs formed internally
thereof, transversely to the link seam, period to
and after formation of notches as shown in Fig.
19B;

Figs. 21A - 26C are sectional illustrations of
square-section reinforced links having formed
thereon outwardly extending reinforcing ribs
positioned opposite the seam link ;

Fig. 27A is a sectional illustration of a rectangu-
lar-section reinforced link having an outwardly
extending reinforcing rib formed opposite the link
seam, and wherein the reinforcing rib and the
seam lie along the long axis of the link section;
Fig. 27B is a sectional illustration of a link similar
to that of Fig. 27A but wherein the reinforcing rib
is inwardly extending and is formed opposite the
link seam;

Fig. 27C is a sectional illustration of a link similar
to that of Fig. 27A but having a pair of opposing
internal and external reinforcing ribs;

Figs. 28A - 28C are sectional illustrations of links
similar to those of Figs. 27A - 27C, but wherein
the reinforcing ribs and the seams lie along the
short axis of the link section;

Fig. 29A is a perspective view of a reinforced di-
amond-section link having a reinforcing rib
formed externally thereof, opposite the link seam;
Fig. 29B is a cross-sectional view of the link of
Fig. 29A, taken along line B-B therein, illustrating
the rib and a seam of the link as having mutually
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opposite orientations;

Figs. 29C and 29D are respective perspective
and sectional views of the reinforced link of Fig.
29A, after the formation thereon of high luster
surfaces;

Fig. 29E is a sectional illustration of the rein-
forced link of Fig. 29A after the formation thereon
of a high luster surface in accordance with a fur-
ther embodiment of the invention; and

Figs. 30A and 30B are sectional views of a link
similar to those shown in Figs. 29B and 29D, but
wherein a pair of opposing reinforcing ribs is pro-
vided along an axis transverse to the link seam.

DETAILED DESCRIPTION OF THE INVENTION

Reference is made to Fig. 1B, in which is illustrat-
ed, in enlarged schematic view, a representative por-
tion, referenced generally 10, of a fine jewelry chain.
While the chain is preferably a rope chain, it may al-
ternatively be any other type of fine jewelry chain.

In accordance with the present invention, of
which the aim is to provide a reinforced hollow chain,
and particularly a rope chain, there is provided a plur-
ality of reinforced hollow links 12, arranged in a re-
peating interlinking pattern, such as that shown in
Fig. 1B, by way of example, made of a precious metal,
such as gold. Preferably, although not necessarily,
the links are also tightly interfitting.

The overall appearance of the resulting rope
chain may be similar to the prior art chain, although
the chain of the present invention is substantially
lighter than a prior art solid rope chain of the same ex-
ternal dimensions, and is stronger than a similar-si-
zed prior art hollow rope chain.

It is intended that an entire rope chain of prefer-
ably tightly interfitting links be represented by the
plurality of links illustrated in Fig. 1B.

In accordance with one embodiment of the inven-
tion, the links 12 may have formed thereon one or
more diamond cut high luster surfaces 14. It will thus
be appreciated that, not only does the present inven-
tion provide links that are stronger than their prior art
counterparts, but it also provides for the formation
thereon of high luster surfaces while retaining a
strength similar to or, in many cases, greater than that
of prior art hollow links.

Referring now to Figs. 2A-4, there are illustrated
various stages in the manufacture of links 12 from a
strip of precious metal foil, formed typically of an alloy
of gold, silver or platinum.

As seen in Fig. 2A, a precious metal foil 16 is fed
through a rolling mill comprising first and second mill
members referenced 18a and 18b, respectively. In
the present example, mill member 18a has a planar
milling surface 20, while the other mill member 18b
has a groove formed therein. The groove, denoted by
reference numeral 22, is provided so as to impart a
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raised portion or "rib" 24 to the foil 16 of precious met-
al as it emerges from the rolling mill. Accordingly, the
resulting milled foil 16 has a generally rectangu-
lar 'base’ portion 23 (Fig. 2B) of uniform cross-
sectional thickness t1, and rib 24 which has an addi-
tional thickness t2. Base portion 23 and rib 24 are il-
lustrated diagrammatically as being "separated" by a
phantom demarcation surface, referenced 25. As foil
16 is a single continuum of metal, surface 25 is imag-
inary only, and is provided solely to demonstrate the
protrusion of rib 24 relative to the uniform thickness
base portion 23.

As will be appreciated from the description of
Figs. 2A- 2D, the groove 22 and, similarly, rib 24 may
have any of a large variety of configurations and may
be provided at any preferred location on the foil sur-
face 16, depending on the preferred position thereof
on a link formed in accordance with the presentinven-
tion. Preferably, the thickness of rib 24 is sufficient
not only to reinforce the link of the present invention
relative to a counterpart prior art link, but also so as
to permit formation therein of one or more high luster
surfaces of preselected sizes and configurations,
without substantially reducing the additional strength
provided by rib 24.

Referring now also to Fig. 2C and 2D, after the
ribbed metal foil 16 has been formed as described, it
is then drawn through a die (not shown) together with
a soft metal wire core 26, to produce a precious metal
wire 28 (Fig. 2D) with an outer envelope 29 having an
elongate rib 24 which protrudes beyond phantom de-
marcation surface 25. Typically, the die is round, such
that the link wire produced has a similarly round
cross-sectional configuration.

Alternatively, however, link wire may be produced
having any geometric cross-section, depending on
the shape of the orifice in the die through which it is
drawn. such shapes may be round, oval, barrel shap-
ed, triangular, square, rectangular, diamond shaped,
hexagonal, octagonal, symmetrical, elongated or ir-
regular. Various different cross-sectional configura-
tions of hollow wire are shown in Figs. 14A - 30B be-
low. Notwithstanding the variety of configurations of
hollow wire into which the metal foil can be shaped,
the base portion 23 thereof will have substantially the
same walll thickness throughout.

The width of the wire 16 is generally 15-20%
smaller than the circumference of the soft metal core
26, thereby producing a gap or "seam" 30 (Fig. 2D) in
the precious metal envelope or tube 28 covering the
core 26. The purpose of seam 30 is to provide a suf-
ficiently large surface area for acid to come in contact
with the soft metal core 26 and dissolve it, such that
metal envelope 28 remains, constituting a hollow
wire.

Referring again to Fig. 2C, it is seen that, in order
to produce the described hollow wire wherein rib 24
faces outward (as seen in Fig. 2D), the metal foil 16

10

15

20

25

30

35

40

45

50

55

is folded away from the rib 24. This is indicated by ar-
rows 31. Conversely, if it is sought to form a hollow
wire wherein the rib 24 faces the interior of the wire,
it is folded towards the rib 24. This is shown and de-
scribed below in conjunction with Fig. 10A.

In the present embodiment, as rib 24 is posi-
tioned along the longitudinal axis of symmetry of met-
al foil 16 (Fig. 2B), the seam 30 is formed diametrical-
ly opposite to the rib. This is demonstrated by illustra-
tion of a diametrical axis 17 in Fig. 2D.

Chain links 12, as shown in Fig. 2E, are prepared
from wire 29 in a conventional manner by winding the
wire into a coil and cutting it before each complete
turn, thereby forming a helical link with a gap 32. The
link is then slightly flattened so as to become un-
skewed, as shown in Fig. 2E, ready for assembly with
other similar links into a rope chain. The gap 32 is
slightly larger than the outer diameter of the link 12,
so that one link can be fitted into another via the gap
32. The links, or preferably the chain made of such
links, are then immersed in a suitable acid to dissolve
the soft metal core 18 leaving hollow reinforced links
12.

It will be appreciated by persons skilled in the art
that the provision of rib 24 causes the reinforced links
12 of the present invention to be stronger than their
counterpart links of the prior art. Accordingly, rein-
forcement of links 12 in this manner produces a cor-
respondingly reinforced rope chain which, while re-
taining the overall external configuration of a rope
chain (such as shown in Fig. 1A), is stronger and
therefore more durable than non-reinforced prior art
chains.

It will further be appreciated that the reinforce-
ment of links 12 of the present invention may be pro-
vided not only by reinforcing ribs such as that shown
and described above in conjunction with Figs. 2A- 2E,
but also by reinforcing ribs having any suitable con-
figuration, position or orientation such as those de-
scribed hereinbelow in conjunction with Figs. 10B -
30B.

Referring now to Figs. 3 and 4, in accordance with
an embodiment of the invention, one or more high lus-
ter surfaces 36 (Fig. 4) may be provided by use of a
diamond cutting tool, shown schematically at 34 (Fig.
3).

AsseeninFig. 5, itis seen that high luster surface
36 is formed by cutting exclusively into the rib 24 only,
and that the base portion 23 of the link remains virtu-
ally intact. This is demonstrated by the phantom de-
marcation surface 25 which indicates a circular con-
tinuation of the outward-facing surface 29 of the base
portion 23.

It will thus be apparent that the wall thickness of
the hollow link 12 varies, in the present example, be-
tween

a. a thickness that does not differ substantially

from the thickness of the base portion 23 at a
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central portion of a high-luster surface 36, taken

along a center line 37 (Fig. 5) thereof, and

b. a thickness equal to the sum of the thickness

of base portion 23 and the maximum thickness of

the rib 24, i.e. at a location where the raised por-
tion is uncut.

Referring now also briefly to Fig. 6, it is seen that
a plurality of high luster surfaces, referenced 36a, 36b
and 36¢ may alternatively be provided by cutting into
rib 24 of link 12. Each of surfaces 36a-36c¢ is tangen-
tial to or parallel to a tangent of the outward-facing
surface 29 of the base portion 23, and the overall ef-
fect of the provision of the plurality of surfaces is to
provide alarger high luster surface area than that pro-
duced by provision of merely a single high luster sur-
face.

It will be appreciated that the formation of high
luster surfaces 36 in the present embodiment re-
quires cutting into the rib 24 only. Accordingly, al-
though rib 24 has been almost completely cut away,
thereby removing any significant reinforcement of the
link 12 that would have been provided by the rib, the
resulting cut link retains at least the same strength of
an equivalent prior art hollow link, and also provides
one or more high luster surfaces. Formation of high
luster surfaces in this manner, therefore, does not re-
quire precautions to be taken to prevent weakening of
the wire wall during diamond cutting thereof.

It should be noted, however, that the examples of
Figs. 5 and 6 are demonstrative of one aspect of the
invention when carried to an extreme, and preferably,
the formation of high luster surfaces should require
only partial cutting away of the reinforcing rib 24 of
link 12, thereby providing a high quality sparkling ef-
fect in a reinforced, stronger and more durable hollow
rope chain.

The above-described method of manufacture of
a fine jewelry chain described hereinabove in con-
junction with Figs. 3A - 4 involves diamond forming
high luster surfaces 36 (Figs. 3 and 4) on individual
links 12, prior to assembly thereof into a chain 10.

In accordance with an alternative embodiment of
the invention, a plurality of links of the invention is as-
sembled into a chain prior to the diamond forming of
high luster surfaces thereon.

Referring now to Fig. 7, there is shown an assem-
bled uncut chain 100 (shown schematically) which is
wound around a support 40. A diamond cutting tool is
shown schematically at 42. As indicated by arrow 46,
support 40 is rotated about an axis 48, thereby to
cause a corresponding feeding of chain 100 there-
about, in engagement with tool 42. As chain 100 is fed
past tool 42, a predetermined portion of an outward-
facing surface of the chain is brought into diamond
cutting engagement with the tool 42, such that ribs 24
(Figs. 2E-5) have high luster surfaces formed there-
on, substantially as shown at 36 in Figs. 4, 5 and 6.

Reference is now made to Figs. 8A and 8B, in
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which are shown diamond grinding wheels, respec-
tively referenced 50 and 60, operative to provide high
luster surfaces 36 (Figs. 4, 5 and 6) to chain 100, in
accordance with yet further embodiments of the in-
vention.

In Fig. 8A, there is illustrated a pair of grinding
wheels 50a and 50b, adapted for rotation about re-
spective axes 52a and 52b. As seen in the drawings,
the wheels 50a and 50b are arranged to take up an
uncut chain 100 fed therebetween and so as to impart
thereto a plurality of high luster surfaces 36 (Figs. 4,
5 and 6) on a predetermined number of chain facets
102. In the illustrated embodiment, each grinding
wheel has a pair of grinding surfaces 54 and 56 ar-
ranged in a V configuration. Accordingly, as seen
schematically in Fig. 9A, chain 100 has circular, four
chain facets 102 arranged in a square-like configur-
ation.

The apparatus illustrated in Fig. 8B is similar to
that of Fig. 8A and is thus not described in detail here-
in, except for its differences. As seen, each grinding
wheel 60a and 60b has three grinding surfaces 62, 64
and 66, thereby to impart a quasi-hexagonal config-
uration to chain 100 when viewed from the end. This
is illustrated in Fig. 9B.

Referring now to Fig. 10A, in accordance with a
further preferred embodiment of the invention, metal
foil 16 (also seen in Fig. 2B) may be folded inwardly,
as indicated by arrows 110, such that rib 24 becomes
positioned inwardly of the resulting hollow wire 28’.
The resulting seam extending along the length of the
wire 28’ is indicated by reference numeral 30’.

Referring now to Figs. 10B and 10C, the tube
28’ is formed into a reinforced link 1012, wherein, as
described in conjunction with Fig. 10A, an elongate
reinforcing rib 24 extends inwardly, beyond inner
phantom demarcation surface 1025’, along an interior
surface 1026 of the link diametrically to seam 30’,
such thatrib 24 and seam 30’ lie along a common dia-
metric axis 1028 (Fig. 10C).

Figs. 10D and 10E are respective perspective
and sectional views of the reinforced link 1012 of Fig.
10B, after the formation thereon of high luster surfac-
es 1036, in a V-notch configuration, indicated gener-
ally by reference numeral 1038.

Fig. 10F is a sectional illustration of the rein-
forced link 1012 of Fig. 10B after the formation there-
on of high luster surfaces 1036’ in a square- or rec-
tangular-shaped notch configuration 1038’.

It will be appreciated by persons skilled in the art
that, while a reinforced fine jewelry rope chain in ac-
cordance with the present invention may not be as
strong its solid counterpart, it is necessarily stronger
than the non-reinforced hollow rope chain of the prior
art.

Referring now to Figs. 11A and 11B, there is
shown a reinforced round link 1112 of generally uni-
form wall thickness, similar to that of Figs. 10B and
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10C, but wherein the seam 1130 and the rib 1124 ex-
tend along mutually transverse diametric axes, re-
spectively referenced 1128 and 1129. Rib 1129 is
seen to protrude inwardly, beyond inner phantom de-
marcation surface 1125’

Referring now to Fig. 12A, there is shown a rein-
forced hollow link 1212 having generally round cross-
sectional uniform wall thickness with a flattened re-
inforcing rib 1224 extending inwardly, beyond inner
phantom demarcation surface 1225°, opposite the
link seam 1230. A diametric axis, common to both rib
1224 and seam 1230 is indicated by reference numer-
al 1228.

Referring now also to Figs. 12B and 12C, there
are illustrated alternative configurations of links 1212
having high luster surfaces 1236 and 1236’ respec-
tively, formed on portions of the exterior surface 1227
of link 1212 corresponding to the location of rib 1224.
In Fig. 12B, a single high luster surface 1236 is illu-
strated. In Fig. 12C however, two pairs of high luster
surfaces 1236’ are illustrated, each pair defining a
right-angled notch 1238.

With reference to Figs. 13A and 13B, there is il-
lustrated, in perspective and cross-section respec-
tively, a reinforced round link 1312 of generally uni-
form wall thickness and having a reinforcing rib 1324
extending outwardly, beyond outer phantom demar-
cation surface 1325, and oriented transversely to the
link seam 1330. Seam 1230 and rib 1224 are seen to
extend along mutually transverse axes, referenced
1328 and 1329, respectively.

Referring now to Figs. 14A and 14B, there is illu-
strated a reinforced round link 1412 having an ellipt-
ical cross-section of generally uniform wall thickness
and having a reinforcing rib 1424 extending inwardly
of the link 1412, beyond inner phantom demarcation
surface 1425’ (Fig. 14B). Rib 1424 is formed opposite
the link seam 1430, such that both seam 1430 and rib
1424 lie along the major axis 1428 of the elliptical sec-
tion as seen in Fig. 14B.

Referring now to Figs. 14C and 14D, there are
shown respective perspective and sectional views of
the reinforced link 1412 of Fig. 14A, after the forma-
tion thereon of high luster surfaces 1436, in a V-notch
configuration 1438.

Fig. 14E is a cross-sectional view of the rein-
forced link wire 1412 of Fig. 14A after the formation
thereon of a high luster surface 1436’ in a curved re-
cess configuration, indicated by reference numeral
1438'.

Referring now to Figs. 15A and 15B, there are
shown cross-sectional illustrations of a reinforced link
wire 1512 similar to that of Figs. 14A and 14B, but
wherein a reinforcing rib 1524 extends outwardly from
the link 1512, beyond outer phantom demarcation
surface 1525. The rib 1524 and seam 1530 are shown
to lie along the major axis 1528 of the elliptical sec-
tion. Fig. 15A shows link 1512 wherein the rib 1524 is
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intact, whereas Fig. 15B shows the link 1512 after for-
mation thereon of a high luster surface 1536.

Fig. 15C is a sectional illustration of a reinforced
elliptical cross-section link wire 1512’ having a pair of
opposing external and internal reinforcing ribs, re-
spectively referenced 1524a and 1524b, extending
beyond outer and inner phantom demarcation surfac-
es 1725 and 1725’, formed in alignment with link
seam 1530’ along major axis 1528’

Referring now to Figs. 16A and 16B, there is illu-
strated a reinforced link 1612 having an elliptical
cross-section wire of generally uniform wall thickness
and having a reinforcing rib 1624 extending inwardly
of the link 1612, beyond inner phantom demarcation
surface 1625’ (Fig. 16B). Rib 1624 is formed opposite
the link seam 1630, such that both seam 1630 and rib
1624 lie along the minor axis 1628 of the elliptical sec-
tion as seen in Fig. 16B.

Referring now to Figs. 16C and 16D, there are
shown respective perspective and wire cross-
sectional views of the reinforced link 1612 of Fig. 16A,
after the formation thereon of high luster surfaces
1636, in a V-notch configuration 1638.

Referring now to Figs. 17A and 17B, there are
shown cross-sectional illustrations of the wire of a re-
inforced hollow link 1712 similar to that of Figs. 14A
and 14B, but wherein a reinforcing rib 1724 extends
outwardly from the link 1712, beyond outer phantom
demarcation surface 1725. The rib 1724 and seam
1730 are shown to lie along the minor axis 1728 of the
elliptical section. Fig. 17A shows link 1712 wherein
the rib 1724 is intact, whereas Fig. 17B shows the link
1712 after formation thereon of a high luster surface
1736.

Fig. 17C is an elliptical cross-sectional illustra-
tion of the wire of a link 1712’ having a pair of oppos-
ing external and internal reinforcing ribs, respectively
referenced 1724a and 1724b, extending beyond outer
and inner phantom demarcation surfaces 1725 and
1725, formed in alignment with link seam 1730’ along
minor axis 1728’.

Referring now to Figs. 18A and 18B, there is illu-
strated a reinforced square wire cross-section link
1812 of generally uniform wall thickness and having
a reinforcing rib 1824 extending inwardly of the link
1812, beyond inner phantom demarcation surface
1825’ (Fig. 18B). Rib 1824 is formed opposite the link
seam 1830, such that both seam 1830 and rib 1824
lie along a common axis 1828 of the elliptical section
as seen in Fig. 18B.

Referring now to Figs. 18C and 18D, there are
shown respective perspective and wire cross-
sectional views of the reinforced link 1812 of Fig. 18A,
after the formation thereon of high luster surfaces
1836, in a generally square-shaped notch configura-
tion 1838.

Fig. 18E is a sectional illustration of the rein-
forced link 1812 of Fig. 18A after the formation there-
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on of high luster surfaces 1836’ in a curved recess
configuration, indicated by reference numeral 1838’.

Referring now to Figs. 19A- 19C, there are shown
cross-sectional illustrations of hollow wires compris-
ing a reinforced link 1912 similar to that of Figs. 18A-
18E, but wherein a pair of inwardly extending reinforc-
ing ribs 1924a and 1924b is provided. In Fig. 19B, a
pair of rectangular-shaped notches 1938 is formed in
the exterior of link 1912, in positions corresponding to
the ribs 1924a and 1924b. In Fig. 19C, a pair of arrow-
head-shaped notches 1938’ is illustrated.

Referring briefly to Figs. 20A and 20B, there are
shown cross-sectional illustrations of hollow wires
comprising reinforced link 2012 similar to that of Figs.
18A-18D, but wherein two pairs of inwardly extending
reinforcing ribs 2024a and 2024b is provided. Theribs
2024a and 2024b extend along a common axis 2028
(Fig. 20A), transverse to an axis 2029 (Fig. 20A) ex-
tending through seam link 2030. In Fig. 20B, rectan-
gular-shaped notches 2038 are shown as having be-
ing formed in the exterior of link 2012, in positions cor-
responding to each of the ribs 2024a and 2024b.

Referring now to Figs. 21A- 26C, there are shown
square cross-sectional illustrations of reinforced link
wire, respectively referenced 2112 - 2612. These links
are of generally uniform wall thickness and define
one or more reinforcing ribs, respectively referenced
2124 - 2624, which extend beyond respective out-
ward phantom demarcation surfaces 2125 - 2625.
The reinforcing ribs, furthermore, are arranged oppo-
site to the link seams, such that the ribs and the link
seams extend along common axes. The link seams
are referenced 2130 - 2630, respectively, and the
common axes are referenced 2128 - 2638, respec-
tively. Notches of various configurations are seen to
have been formed in the reinforcing ribs.

Reference is now made to Fig. 27A which is a
cross-sectional illustration of an alternative shaped
rectangular wire forming a reinforced link 2712 of gen-
erally uniform wall thickness. Link 2712 has reinforc-
ing rib 2724 which extends outwardly, beyond a phan-
tom demarcating surface 2725 formed opposite the
link seam 2730, such that the reinforcing rib 2724 and
the seam 2730 lie along the long axis 2728 of the link
cross-section. Reinforcing rib 2724 may be cut as de-
sired to provide one or more high luster surfaces (not
shown).

Fig. 27B is a sectional illustration of a link
2712’ similar to that of Fig. 27A but wherein the rein-
forcing rib 2724’ extends inwardly beyond phantom
demarcating surface 2725’.

Fig. 27C shows a combination of the links shown
in Figs. 27A and 27B, having both outwardly and in-
wardly extending reinforcing ribs 2724 and 2724’

Reference is now made to Fig. 28A which is a
cross-sectional illustration of a rectangular wire form-
ing a reinforced link 2812 of generally uniform wall
thickness. Link 2812 has reinforcing rib 2824 which
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extends outwardly, beyond a phantom demarcating
surface 2825 formed opposite to the link seam 2830,
such that the reinforcing rib 2824 and the seam 2830
lie along the short axis 2828 of the link cross- section.
Reinforcing rib 2824 may be cut as desired to provide
one or more high luster surfaces (not shown).

Fig. 28B is a sectional illustration of a link
2812’ similar to that of Fig. 28A but wherein the rein-
forcing rib 2824’ extends inwardly beyond phantom
demarcating surface 2825’.

Fig. 28C shows a combination of the links shown
in Figs. 28A and 28B, having both outwardly and in-
wardly extending reinforcing ribs 2824 and 2824’.

Referring now to Figs. 29A and 29B, there is illu-
strated a link 2912 having a reinforced diamond-
shaped cross-section of generally uniform wall thick-
ness and having a reinforcing rib 2924 extending out-
wardly of the link 2912, beyond phantom demarcation
surfaces 2925a and 2925b (Fig. 29B). Rib 2924 is
formed opposite the link seam 2930, such that both
seam 2930 and rib 2924 lie along a common axis
2928 as seen in Fig. 29B.

Referring now to Figs. 29C and 29D, there are
shown respective perspective and wire cross-
sectional views of the reinforced link 2912 of Fig. 29A,
after the formation thereon of high luster surfaces
2936, substantially flush with adjacent exterior sur-
faces 2937 of the link.

Fig. 29E is a wire cross-sectional illustration of
the reinforced link 2912 of Fig. 29A after the formation
thereon of a high luster surface 2936’ so as to impart
a truncated configuration to rib 2924.

Reference is now made to Figs. 30A and 30B in
which are illustrated wire cross-sectional views of a
link 3012 similar to that of Figs. 29A- 29E, but wherein
a pair of opposing reinforcing ribs 3024 (Fig. 30A) is
provided along an axis 3029 transverse to an axis
3028 along which the link seam 3030 extends.

Not only the wire cross-section can have any
shape as discussed above, but also the chain links
may have different shapes. Generally, however, the
links in a particular chain have the same shape. Thus
it is possible to make chains, especially rope chains,
from links that are round, oval, barrel shaped, trian-
gular, square, rectangular, diamond shaped, hexago-
nal, octagonal or other polygonal shape, symmetrical,
non-symmetrical, elongated or circular.

It will be appreciated by persons skilled in the art
that the scope of the present invention is not limited
by what has been shown and described above, mere-
ly by way of example, and that reinforcing ribs in ac-
cordance with the present invention, and high luster
surfaces thereon, may be provided in various config-
urations not shown and described hereinabove. The
scope of the present invention is limited, rather, solely
by the claims which follow.
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Claims

A fine jewelry hollow rope chain comprising a
plurality of interfitting hollow wire links, each link
defining a circumference, each link having a wire
cross-section defining a hollow base portion of
generally uniform wall thickness and at least one
reinforcing rib portion joined on said base portion,
said rib portion protruding beyond said base por-
tion along the entire circumference of said link,
thereby reinforcing said hollow link against mech-
anical deformation.

A fine jewelry rope chain according to claim 1,
and wherein said at least one rib is demarcated
from said base portion by a phantom demarcat-
ing surface.

A fine jewelry rope chain according to claim 1,
and wherein said at least one rib is located so as
to reinforce said hollow wire link with respect to a
force applied transversely to said rib portion.

A fine jewelry rope chain according to claim 1,
and wherein said hollow wire link is a seamed link,
and said seam and said rib portion lie along a
common axis.

A fine jewelry rope chain according to claim 1,
and wherein said hollow link is a seamed link, and
said seam and said rib portion lie along mutually
transverse axes.

A fine jewelry rope chain according to claim 1,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
interior surface so as to protrude into the hollow
interior of said link.

A fine jewelry rope chain according to claim 1,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
exterior surface so as to protrude outwardly from
said link.

A fine jewelry rope chain according to claim 1,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib comprises at
least a first rib formed along said interior surface
s0 as to protrude into the interior of said link and
a second rib formed along said exterior surface
so as to protrude outwardly from said link.

A fine jewelry rope chain according to claim 1,
and wherein each said link has a wire cross-
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sectional configuration selected from the group
comprising:

round, oval, barrel shaped, triangular,
square, rectangular, diamond shaped, hexago-
nal, octagonal, symmetrical, elongated and irreg-
ular.

A fine jewelry rope chain according to claim 1,
and wherein each said link has a configuration
selected from the group comprising:

round, oval, barrel shaped, triangular,
square, rectangular, diamond shaped, hexago-
nal, octagonal, symmetrical, elongated and irreg-
ular.

A fine jewelry rope chain according to claim 1,
and wherein at least one of said hollow links has
one or more high luster surfaces formed on said
rib portion.

A fine jewelry rope chain according to claim 11,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
interior surface so as to protrude into the hollow
interior of said link, and wherein said at least one
high luster surface is formed on a portion of said
exterior surface of said link corresponding to the
location of said at least one rib.

A fine jewelry rope chain according to claim 11,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
exterior surface so as to protrude outwardly from
said link, and wherein said at least one high luster
surface is formed on said at least one rib.

For use in a fine jewelry rope chain, a reinforced
hollow link formed from a link wire, and wherein
the wire cross-section of said link has a base por-
tion of generally uniform wall thickness, and has
formed along a surface thereof at least one rein-
forcing rib portion which protrudes beyond said
base portion, thereby reinforcing said link against
mechanical deformation.

A reinforced hollow link according to claim 14,
and wherein said at least one rib is demarcated
from said base portion by a phantom demarcat-
ing surface.

A reinforced hollow link according to claim 14,
and wherein said at least one rib is located so as
to reinforce said hollow wire link with respect to a
force applied transversely to said rib portion.

A reinforced hollow link according to claim 14,
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and wherein said hollow wire link is a seamed link,
and said seam and said rib portion lie along a
common axis.

A reinforced hollow link according to claim 14,
and wherein said hollow link is a seamed link, and
said seam and said rib portion lie along mutually
transverse axes.

A reinforced hollow link according to claim 14,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
interior surface so as to protrude into the hollow
interior of said link.

A reinforced hollow link according to claim 14,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib lies along said
exterior surface so as to protrude outwardly from
said link.

A reinforced hollow link according to claim 14,
and wherein each said hollow link defines an in-
terior surface and an exterior surface parallel
thereto, and said at least one rib comprises at
least a first rib formed along said interior surface
s0 as to protrude into the interior of said link and
a second rib formed along said exterior surface
so as to protrude outwardly from said link.

A reinforced hollow link according to claim 14,
having a wire cross-sectional configuration se-
lected from the group which comprises:

round, oval, barrel shaped, triangular,
square, rectangular, diamond shaped, hexago-
nal, octagonal, symmetrical, elongated and irreg-
ular.

A reinforced hollow link according to claim 14,
having a configuration selected from the group
comprising:

round, oval, barrel shaped, triangular,
square, rectangular, diamond shaped, hexago-
nal, octagonal, symmetrical, elongated and irreg-
ular.

A reinforced hollow link according to claim 14,
having at least one high luster surface formed on
said rib portion.

Areinforced hollow link according to claim 24, de-
fining an interior surface and an exterior surface
parallel thereto, and said at least one rib lies
along said interior surface so as to protrude into
the hollow interior of said link, and wherein said
at least one high luster surface is formed on a
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portion of said exterior surface of said link corre-
sponding to the location of said rib.

Areinforced hollow link according to claim 24, de-
fining an interior surface and an exterior surface
parallel thereto, and said at least one rib lies
along said exterior surface so as to protrude out-
wardly from said link, and wherein said at least
one high luster surface is formed on said at least
one rib.

A method of manufacturing a fine jewelry rope
chain comprising the following steps:

first, forming a length of metal foil having
a base portion of generally uniform thickness and
further having on the base portion thereof atleast
one or more reinforcing ribs;

second, forming the length of metal foil
into a hollow wire having at least one reinforcing
rib along its length;

third, forming the hollow wire into chain
links, each having a gap slightly larger than the
outer diameter of the link wire, so that one link can
be fitted into another via the gap; and

assembling the plurality of reinforced links
into a reinforced rope chain.

Amethod according to claim 27, and wherein said
first step of forming comprises forming the rib on
the base portion such that the rib portion is posi-
tioned so as to reinforce the hollow wire link with
respect to a force applied transversely to the rib
portion.

Amethod according to claim 27, and wherein said
second step of forming comprises the step of
forming a seamed hollow wire and said third step
of forming comprises the step of forming a
seamed wire chain link, and wherein said first
step of forming comprises the step of forming the
rib on the base portion such that the seam and
the rib portion lie along a common axis.

Amethod according to claim 27, and wherein said
second step of forming comprises the step of
forming a seamed hollow wire and said third step
of forming comprises the step of forming a
seamed wire chain link, and wherein said first
step of forming comprises the step of forming the
rib on the base portion such that the seam and
the rib portion lie along mutually transverse axes.

Amethod according to claim 27, and wherein said
second step of forming comprises the step of fold-
ing the metal foil about the rib such that it pro-
trudes inwardly into the hollow wire.

Amethod according to claim 27, and wherein said
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second step of forming comprises the step of fold-
ing the metal foil longitudinally such that the rib
protrudes outwardly with respect to the hollow
wire.

Amethod according to claim 27, and wherein said
first step of forming comprises forming at least a
pair of ribs on opposite sides of the base portion,
and said second step of forming comprises the
step of folding the link wire longitudinally such
that one rib protrudes outwardly with respect to
the hollow wire and one rib protrudes inwardly
thereof.

Amethod according to claim 27, and wherein said
second step of forming comprises forming a hol-
low wire with a symmetrical cross-sectional con-
figuration.

A method according to claim 27, and also includ-
ing the step of providing at least one high luster
surface on said at least one rib.

A method according to claim 35, and wherein
each hollow link has an interior surface and an
exterior surface parallel thereto, said second step
of forming comprises the step of folding the link
wire about the rib such that it protrudes inwardly
into the hollow wire, and said step of providing at
least one high luster surface comprises the step
of providing the atleast one high luster surface on
a portion of the exterior surface of the link corre-
sponding to the location of the rib.

Amethod according to claim 35, and wherein said
second step of forming comprises the step of fold-
ing the metal foil longitudinally such that the rib
protrudes outwardly with respect to the wire, and
wherein said step of providing at least one high
luster surface comprises the step of providing the
at least one high luster surface on the rib.
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