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[57] ABSTRACT

The disclosure is directed to an electrodeposition pro-
cess utilizing molds of original objects. The molds are
placed, preferably horizontally, into the electrodeposi-
tion bath. The resulting product utilizes the mold-facing
surface as the final surface of the product. The disclo-
sure is also directed to a process for making molds use-
ful for the electrodeposition process of the invention.
The process is particularly useful for producing metal
reproductions of original artworks.

62 Claims, No Drawings
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1
ELECTRODEPOSITION PROCESS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to an electrodeposition process
and product vsing molds of objects. The invention is
particularly useful for producing multiple, duplicate
works of art.

2. Description of the Related Art

Electrodeposition or electroplating, in the prior art,
involves the vertical plating onto or coating of an ob-
ject. The object is placed into an electroplating bath,
and metal from the anode and solution in the bath mi-
grates to the object, thereby coating the object. The
object may be the substrate for the electroplate or it
may be removed; In any event, the outer coating (the
plating layer furthest from the object) is the visual coat-
ing which is desired to be obtained. Prior art electro-
plating processes do not contemplate utilizing the inside
coating layer (the plating surface or layer) which coats
immediately onto the object, as the final or visual layer.
Similarly, prior art plating processes do not contem-
plate plating molds 1n a horizontal position.

Metal sculpture is typically produced in the art by a
lost-wax casting process where an original artwork is
molded, the mold is filled with wax, plaster or ceramic
is placed around the wax, the wax is burned out of the
plaster or ceramic mold, molten metal is poured into the
plaster or ceramic mold, and the mold is removed from
the metal. This process is very time-consuming and
expensive and requires substantial finishing of the final
surface. Also, the molten metal has a viscosity which
prevents the metal from fitting exactly into the mold
configuration, thus causing the fine detail on the origi-
nal artwork to be lost. Electroplated or electroformed
artwork, in the prior art, involves using original sub-
strates or objects to produce each product. Use of elec-
trodeposition in combination with molds, as in the cur-
rent invention, allows for making duplicate works of art
having greater detail than castings, for a fraction of the
cost and labor.

SUMMARY OF THE INVENTION

The mnvention provides a process for making a mold
of an onginal object and electrodepositing a metal on
the mold comprising the following steps:

a) obtaining an original solid object comprising a
surface configuration which is to be essentially dupli-
cated by the electrodeposition process;

b) applying a flexible molding material to the surface
of the original object;

c) allowing the flexible molding material to cure or
solidify to obtain a solid flexible mold comprising an
object-facing surface configuration which is in a reverse
configuration to the surface of the object, the flexible
mold being essentially nonreactive to an electrodeposi-
tion solution;

d) removing the flexible mold from the surface of the
original object;

e) providing conductive means to the object-facing
surface of the mold;
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f) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

g) electrodepositing metal onto the object-facing
surface of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

h) removing the mold from the electrodeposition
bath; and

1) detaching the mold from the metal deposit to pro-
duce an electrodeposited metal product comprising a
mold-facing surface and a backing surface, the mold-
facing surface having a substantially similar configura-
tion to the surface of the original object.

The invention also provides a process for electrode-
positing on an existing mold, using steps e) through i).

The flexible molding material preferably comprises a
polymeric maternial, and the flexible mold preferably
comprises mold deformation prevention means, such as
fibers, cloths, textiles, fabrics, and flexible screens. The
preferred flexible mold comprises layers produced in
accordance with the following steps:

a) applying a first layer of molding material to cover
the surface of the onginal object;

b) allowing the first layer of molding material to
substantially cure or solidify;

c) applying a second layer of molding material atop
the first layer of cured or solidified molding matenal to
form a bond between the first and second layers;

d) applying the mold deformation prevention means
atop the second layer and allowing the mold deforma-
tion prevention means to settle in the second layer be-
fore the second layer cures or solidifies, thereby bond-
ing the second layer to the mold deformation preven-
tion means; and

e) allowing the second layer comprising the mold
deformation prevention means to cure or solidify.

The mold deformation prevention means may be
substantially enclosed in the mold to prevent exposure
of the mold deformation prevention means to the elec-
trodeposition solution during electrodeposition, al-
though the mold deformation prevention means may be
disposed outside the mold.

Weighting means is preferably added to the mold; the
weighting means prevents the flexible mold from float-
ing in the electrodeposition bath. The weighting means
preferably comprises materials such as metal shot or
heavy metal or non-metal powders.

The mold may be positioned vertically in an electro-
deposition bath, although it is preferably disposed hori-
zontally in the electrodeposition bath with the object-
facing surface of the mold facing upward and the anode
disposed above the object-facing surface. A screen is
preferably disposed between the anode and the mold.

Metal is electrodeposited onto the mold for a suffi-
cient time to form a surface layer on the mold. Surface
irregularities may be formed on the mold.

Backing material may be affixed to the backing sur-
face of the metal deposit before detaching the metal
deposit from the mold in step i). The backing material
preferably comprises a polymeric material. Additives,
such as anti-oxidants, surfactants, and chemical buffers,
may be disposed in the backing material. The backing
material may further comprise strengthening means,
such as powders, particles, droplets, ions, fibers, cloths,
fabrics, textiles, screens, and sheets, for providing struc-
tural stability to the metal deposit and backing material.
The backing material may further comprise mounting
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means for attaching the electrodeposited metal product
to an object or surface.

The mold-facing surface of the electrodeposited
metal product obtained in step 1) may be further treated
by polishing, brightening, grinding, brushing, chemical
oxidation, and/or corrosion protection.

The process of the invention is also useful for electro-
deposition of metals on molds which have been made
for other processes, such as casting processes. The in-
vention 1s particularly useful for producing artworks.

The invention includes products made in accordance
with the above process, and products which utilize the
“reverse” surface (as compared to prior art products} as
the finish surface. These products comprise a backing
surface and a visual surface. The visual surface 1s sub-
stantially similar to the surface of an object being essen-
tially duplicated by the metal electrodeposition prod-
uct. The visual surface comprises a first electrodepos-
ited layer and the backing surface comprising a last
electrodeposited layer, the first electrodeposited layer
being the first layer deposited on the metal electrodepo-
sitton product during an electrodeposition process to
produce the metal electrodeposition product, and the
last electrodeposited layer being the last layer deposited
on the metal electrodeposition product during the elec-
trodeposition process.

Accordingly, it is a primary object of the present
invention to provide an inexpensive and easy electrode-
position process for producing metal duplicates of ob-
jects and, in particular, artworks.

It is another object of the present invention to pro-
vide a process for producing a product which has
greater detail than a metal casting.

Yet another object of the present invention 1s to pro-
vide a flexible mold which will not deform 1n an electro-
plating bath.

Still another object of the present invention i1s to
provide a process for electrodeposition of a mold 1n a
horizontal position in the electrodeposition bath.

Other objects, advantages and novel features, and
further scope of applicability of the present invention
will be set forth in part in the detailed description to
follow, and in part will become apparent to those skilled
in the art upon examination of the following, or may be
learned by practice of the invention. The objects and
advantages of the invention may be realized and at-
tained by means of the instrumentalities and combina-
tions particularly pointed out in the appended claims.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

This invention relates to an electrodeposition process
for producing a metal electrodeposition product which
essentially duplicates the surface configuration of an
object. In the preferred embodiment, the process for
making a mold from an original object and electrodepo-
sition of the mold comprises the following steps:

a) obtaining an original solid object comprising a
surface configuration which is to be essentially dupli-
cated by the electrodeposition process;

b) applying a flexible molding material to the surface
of the oniginal object;

¢) allowing the flexible molding material to cure or
solidify to obtain a solid flexible mold comprising an
object-facing surface configuration which is in a reverse
configuration to the surface of the object, the flexible
mold being essentially non-reactive to an electrodeposi-
tion solution;
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d) removing the flexible mold from the surface of the
original object;

e) providing conductive means to the object-facing
surface of the mold;

f) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

g) electrodepositing metal onto the object-facing
surface of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

h) removing the mold from the electrodeposition
bath; and

1) detaching the mold from the metal deposit to pro-
duce an electrodeposited metal product comprising a
mold-facing surface and a backing surface, the mold-
facing surface having a substantially similar configura-
tion to the surface of the original object.

The original object may be of any solid maternial, such
as clay, wax, metal, wood, ceramic, or plaster. The
surface configuration of the original object can be es-
sentially duplicated by the process of the present inven-
tion. In the preferred embodiment, the original object is
an artwork, such as made of clay, wax, wood, ceramic
or plaster. The process of the present invention 1s useful
for making multiple or duplicate metal electrodeposited
artworks by molding the original object and then elec-
trodepositing a metal onto the mold. The mold may be
used more than once and preferably hundreds of times
for producing multiple products.

In the preferred embodiment, the flexible molding
material is applied directly to the original object to
obtain a mold of the original object. The preferred
flexible molding material 1s a polymeric matenal, such
as silicone or rubber-like material. These materials
should be resistant to typical electrodeposition solutions
and thus will not be destroyed or degrade in the electro-
deposition bath. The molding materials may be in liquid,
paste, or other form, which solidifies or cures to a solid
flexible material. A mold release material may be ap-
plied to the original object prior to applying the flexible
molding material to assist in removing the mold from
the original object after the molding material has cured
or solidified. Similarly, a stabilizing maternial, such as
lacquer, may be applied to the original object so that the
original object 1s not destroyed during the molding
process, for instance when clay 1s utilized.

A flexable mold is essential to the invention, in order
to remove the mold from the onginal object, and to
later remove the mold from the metal which is electro-
deposited thereon. The term ““flexible” as used through-
out the specification and claim means a material which
can be easily “peeled” off or removed from the object
and metal deposit.

Because the mold is flexible, it is preferable for the
mold to have internal or external mold deformation
prevention means, to prevent the mold from stretching
or deforming during electrodeposition. The internal
mold deformation prevention means preferably com-
prises fibers, cloth, textiles, fabrics, or flexible screens,
which prevent the mold from stretching and deforming,
yet retain the flexibility of the mold. The preferred
internal mold deformation prevention means is fiber-
glass cloth, which can be easily laid across the molding
material while the mold is being made. As stated above,
loose fibers, other types of cloths, fabrics, textiles, or
screens, such as thin plastic screens, may be utilized 1n
accordance with the invention. External mold deforma-
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tion prevention means, such as rigid supports, may also
be utilized in accordance with the invention.

The preferred mold of the invention 1s a multilayer
mold, produced in accordance with the following steps:

a) applying a first layer of molding material to cover
the surface of the original object;

b) allowing the first layer of molding material to
substantially cure or solidify;

c) applying a second layer of molding material atop
the first layer of cured or solidified molding material to
form a bond between the first and second layers;

d) applying mold deformation prevention means,
such as fiberglass, and preferably weighting means,
such as metal shot or heavy metal or non-metal powder,
atop the second layer and allowing the mold deforma-
tion prevention means and weighting means to settle 1n
the second layer before the second layer cures or solidi-
fies, thereby bonding the second layer to the mold de-
formation prevention means and weighting means; and

e) allowing the second layer comprising the mold
deformation prevention means and weighting means to
cure or solidify.

Preferably, the mold deformation prevention means
and weighting means are substantially enclosed in the
second layer to prevent exposure of the mold deforma-
tion prevention means and weighting means to the elec-
trodeposition solution during electrodeposition. This is
particularly important if the mold deformation preven-
tion means or weighting means would react, be de-
graded or destroyed during electrodeposition. How-
ever, the mold deformation prevention means may be
disposed outside the mold, such as a metal support, to
hold the mold in position.

The preferred weighting means is metal shot or
heavy metal or non-metal powder, such as lead shot or
olivine, which will prevent the mold from floating in
the electrodeposition bath. Other weighting means,
such as affixing the mold in position in the electrodepo-
sition bath or utilizing other “sinking-type” materials in
the mold itself, may also be provided in accordance
with the invention, and the term “weighting means™ is
intended to cover such variations.

Existing flexible molds, such as used 1 making cast
metal artworks, may also be utilized in the electrodepo-
sition process of the invention (steps 3) through 1) set
forth above). However, these molds will not have the
mold deformation prevention means or weighting
means.

In the preferred embodiment, the sohidified or cured
mold is coated with a conductive coating. Prior to ap-
plying this coating, the mold may be washed or scrub-
bed to remove any residual material resulting from the
molding process, such as mold release material, or mate-
rial from the original object, such as clay. Any conduc-
tive coating, which is conductive to the electrodeposi-
tion solution and anodes present in the electrodeposi-
tion bath may be utilized in accordance with the inven-
tion. Useful conductive coating materials, such as silver,
gold, graphite, nickel, copper, and alloys thereof, may
be applied to the mold by means, common to the art,
such as painting, spraying, and the like. Since the coat-
ing material will end up as the visual surface of the
object, the coating material may be chosen for the pur-
poses of retaining the coating as the visual surface. If it
is desired to remove this coating surface from the final
product, the coating material chosen should be econom-
ical and easy to apply and remove.

5

10

15

20

23

30

35

45

30

335

60

65

6

In an alternative embodiment, the mold matenal itself
may comprise a conductive material. Similarly, the
mold may comprise conductive particles which are
disposed or embedded in the mold to achieve conduc-
tivity during electrodeposition. The phrase “providing
conductive means” is intended to include conductive
coatings as well as such variations.

The mold is then placed into an electrodeposition
bath. The mold may be placed vertically into the bath,
with the anode(s) positioned vertically and aside the
mold. However, as discussed below, it is preferable to
position the mold horizontally in the bath. Vertical
positioning of the mold may cause more stretch or de-
formation of the mold, since the mold is flexible. Simi-
larly, as electrodeposition gas by-products rise to the
surface, these may affect the electrodeposition surface,
such as causing lines on the surface. Thus, in the pre-
ferred embodiment, the mold is positioned horizontally
in the electrodeposition bath, beneath the anode(s) to
provide an initially uniform deposition surface. The
mold can be placed on a flat surface, such as glass,
which will not react with the electrodeposttion solu-
tion, while helping prevent deformation of the mold.
Another advantage to this horizontal placement 1s that,
if desired, during the electrodeposition, “chunks,” “nee-
dles,” large crystals, or other random surface irregular-
ities, may be formed as part of the metal deposit, partly
due to the positioning of the anode directly above the
mold. Similarly, particularly for artworks, added mate-
rials for visual, structural, electrical, or magnetic ef-
fects, such as fibers, may be allowed to gravitate down-
ward in the electrodeposition bath and attach to the
metal deposit; the term “surface irregularities” 1s in-
tended to cover such embodiments. While the forma-
tion of surface irregularities is a highly undesirable ef-
fect in traditional electrodeposition processes because
the final surface is the visual surface, these surface irreg-
nlarities form the back surface of the product of the
present invention, and assist in attaching backing mate-
rial. Surface irregularities generally do not occur until
after the first layer is formed on the mold. A screen may
be placed between the anode(s) and the mold to elimi-
nate or minimize the surface irregularities. Another
advantage to horizontal placement of a mold in an elec-
trodeposition bath is that one need not be concerned
with overhead clearance for large molds, such as posi-
tioning these large molds in a vertical electrodeposition
bath.

The electrodeposition may cover the entire surface of
the mold so that the final visual surface is solid metal, or
if desired, such as with artworks, “holes’ or open spaces
may be left by incomplete electroplating for an open
effect or to be filled in by backing. The electrodeposi-
tion may comprise a “smooth” metal deposit, or may
comprise surface irregularities, as discussed above.

All metals capable of being plated onto a substrate in
the prior art may be used in the process of the invention.
These metals include, but are not limited to copper,
silver, gold, chrome, nickel, aluminum, iron, and alloys
thereof. In fact, most metals are capable of being elec-
trodeposited. Electrodeposition solutions and anode
materials known in the art for typical plating operations
may also be used in accordance with the invention.

After the electrodeposition is completed, the mold
containing the metal electrodeposit is removed from the
electrodeposition bath. Preferably, the metal deposit is
washed immediately to remove the electrodeposition
solution (generally acids). The wash solution may be
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water or a neutralizing solution, such as an ammonia-
based solution. Preferably, the metal deposit is dried,
particularly if a backing is to be placed on the deposit.

If no backing material is desired, then the metal de-
posit may be separated from the mold. It is preferable,
however, to back the backing surface of the metal de-
posit with a backing material, to provide added stability
to the metal deposit. Also, with a backing material, one
can form a thinner metal deposit. If a backing material
1s utilized, it should be affixed to the metal deposit be-
fore separating the metal deposit from the mold. The
preferred backing material is a polymeric material, such
as epoxy. Additives, such as anti-oxidants (to prevent
oxidation or corrosion of the metal), surfactants (to
assist in penetration of the backing material into the
metal porosity), and chemical buffers (to neutralize or
chemically deactivate the surface of the metal) may be
added to the backing material, preferably on or near the
metal deposit. |

As with the preferred mold of the invention, a
strengthening material may be added to the backing
matenial, to provide additional structural stability. The
preferred strengthening materials are fibers, cloths (e.g.
fiberglass cloth), fabrics, textiles, screens, sheets (e.g.
metal or plastic sheets), and metal or ceramic particles,
droplets, 10ns, or powders (such as plasma or flame
sprayed metals or ceramics, or chemical vapor depos-
ited metals). If the electrodeposition product is to be
placed outdoors or in an area with high temperature
changes, the backing and strengthening materials
should be chosen to have a similar coefficient of expan-
ston and contraction to the metal deposit.

If the electrodeposition product is to be mounted,
such as an artwork on the wall, mounting means may be
placed in the backing matenal, before it cures or solidi-
fies, for attaching the product to an object (e.g. a frame)
or surface (e.g. a wall or pedestal). Mounting means
may comprise strips, hooks, or the like.

After the backing material has solidified, the metal
deposit is separated from the mold to produce the elec-
trodeposition product. The “final” or desired surface is
the electrodeposition surface which deposited first on
the mold, or the mold-facing surface. This surface may
have the coating which was applied to the mold. The
coating may be a desired final surface material, such as
when silver 1s utilized as the coating material. Or, the
coating may be removed by brushing, grinding, or
chemically treating the surface, in whole or in part. The
surface may also be treated by other means, common to
the art, such as polishing, brightening, chemical oxida-
tion (patinae), and corrosion protection {(e.g. a clear
polymeric coating, such as “Incralac,” which binds to
metals such as copper, distributed by Conservation Ltd.
in Sparks, Nev.). The edges of the metal deposit may be
polished, cut or ground to a desired shape or finish.

The electrodeposition product of the invention dupli-
cates the original object more exactly and with more
detail than for instance, a metal casting process or tradi-
tional electrodeposition process, because of the nature
of electrodeposition and the unique “reverse” process
of the present invention. The product of the present
invention utilizes the first layer of electrodeposition as

the final visual surface as opposed to the last layer of

electrodeposition as with prior art processes. The metal
ions which form the first layer deposit almost exactly
into the mold, thereby providing a high detail product.
These metal ions are not limited in their deposition on
the mold, such as with metal casting which limits depo-
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sition due to viscosity of the molten metal, or with
traditional electrodeposition processes in which the last
ions deposited have limited positioning due to the pro-
cess 1tself.

The invention is further illustrated by the following
non-limiting example.

EXAMPLE

Fairly flat textile materials (ranging from watercolor
paper and a silk ribbon having a very fine weave to
fiberglass cloth having a coarse weave) and bas-relief
artworks, including a stepped wood-block bas-relief
(having 90 degree angles) were molded. RTV silicone
was used as the molding material. On one of the art-
works, a first layer (approximately %) of silicone was
placed on the objects and allowed to cure. A second
layer of silicone (approximately 1) was placed on the
first layer. Before the second layer was cured, fiberglass
cloth was placed onto the second layer and worked
down 1nto the second layer. Lead shot was sprinkled
onto the second layer at a spacing of approximately
1/16 " to 3and allowed to settle. Additional silicone was
added to cover the shot before the second layer cured.
After curing, the mold was removed from the objects
and coated with a silver or graphite conductive coating.
The molds were placed into a horizontal electrodeposi-
tion bath, containing a typical copper sulfate/sulfuric
acid electroplating solution useful for plating copper.
The molds were disposed horizontally in the bath, on a
glass sheet, with anodes positioned above the molds and
a fiberglass screen positioned between the mold and the
anodes. Copper metal was electrodeposited at a voltage
of between 0.6 and 0.8 volts onto the molds for approxi-
mately 1 to 3 days to form a copper thickness of approx-
imately 1/16” to 1/32". The molds were removed from
the bath, washed and dried. The molds were then
backed with an epoxy fiberglass composite material.
Additives, including chemical buffers, anti-oxidants,
and surfactants, were added to the backing material.
Fiberglass cloth was also added to the backing material
to strengthen the product. After the backing material
cured, the metal deposit was removed from the mold.
The resulting products were then brushed with a metal,
polished, patinaed, and coated with Incralac. The re-
produced cloth fibers of the original textiles, even the
very fine individual fibers, could be seen in the resulting
products. The process was found to be useful for flat, as
well as bas-relief objects.

Although the invention has been described with ref-
erence to these preferred embodiments, other embodi-
ments can achieve the same results. Variations and mod-
ifications of the present invention will be obvious to
those skilled in the art and it is intended to cover in the
appended claims all such modifications and equivalents.

What is claimed is:

1. A process for electrodepositing a metal on a mold
comprising the following steps:

(a) obtaining an original solid object comprising a
surface configuration which is to be essentially
duplicated by the electrodeposition process;

(b) applying an elastic molding material to the surface
of the original object;

(c) allowing the elastic molding material to cure or
solidify to obtain a solid elastic mold comprising an
object-facing surface configuration which is in a
reverse configuration to the surface configuration
of the object, the elastic mold being essentially
non-reactive to an electrodeposition solution:
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(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing
surface of the mold:

(f) placing the mold comprising the conductive means
Into an electrodeposition bath, the electrodeposi-
tion bath comprising the electrodeposition solution
and at least one anode;

(g) providing weighting means to the elastic mold for
preventing the elastic mold from floating in the
electrodeposition bath;

(h) electrodepositing metal onto the object-facing
surface of the mold for a sufficient time to form a
metal deposit on the object-facing surface of the
mold;

(1) removing the mold from the electrodeposition
bath: and

(3) detaching the elastic mold from the metal deposit
to produce an electrodeposited metal product com-
prising a mold-facing surface and a back surface,
the mold-facing surface having a substantially simi-
lar configuration to the surface configuration of the
original object.

2. The process of claim 1 wherein the elastic molding

matenal comprises a polymeric material.

3. The process of claim 1 wherein the mold is dis-
posed horizontally in the electrodeposition bath with
the object-facing surface of the mold facing upward and
the anode disposed above the object-facing surface.

4. The process of claim 3 wherein a screen is disposed
between the anode and the mold.

5. The process of claim 1 wherein in step (h), metal is
electrodeposited onto the mold for a sufficient time to
form surface irregularities.

6. The process of claim 1 wherein backing material is
affixed to the back surface of the metal deposit before
detaching the metal deposit from the mold in step (j).

7. The process of claim 6 wherein the backing mate-
nal comprises a polymeric material.

8. The process of claim 6 wherein at least one additive
selected from the group consisting of anti-oxidants,
surfactants, and chemical buffers, is disposed in the
backing material.

9. The process of claim 6 wherein the backing mate-
rial comprises strengthening means for providing struc-
tural stability to the metal deposit and backing material.

10. The process of claim 9 wherein the strengthening
means comprises at least one member selected from the
group consisting of powders, ions, particles, droplets,
fibers, cloths, fabrics, textiles, screens, and sheets.

11. The process of claim 6 wherein the backing mate-
rial comprises mounting means for attaching the elec-
trodeposited metal product to an object or surface.

12. The process of claim 1 wherein the mold-facing
surface of the electrodeposited metal product obtained
in step (1) is treated by at least one process selected from
the group consisting of polishing, brightening, grinding,
brushing, chemical oxidation, and corrosion protection.

13. The process of claim 1 useful for producing art-
work.

14. The process of claim 1 wherein the weighting
means comprises at least one member selected from the
group consisting of shot and heavy powders.

15. A process for electrodepositing a metal on a mold
comprising the following steps:

(a) obtaining an original solid object comprising a

surface configuration which is to be essentially
duplicated by the electrodeposition process;
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(b) applying an elastic molding material to the surface
of the original object and providing mold deforma-
tion prevention means to the elastic mold by:

(1) applying a first layer of molding material to
cover the surface of the original object;

(11) allowing the first layer of molding material to
substantially cure or solidify;

(111) applying a second layer of molding material
atop the first layer of cured or solidified molding
material to form a bond between the first and
second layers;

(1v) applying the molding deformation prevention
means atop the second layer and allowing the
mold deformation prevention means to settle in
the second layer before the second layer cures or
solidifies, thereby bonding the second layer to
the mold deformation prevention means; and

(v) allowing the second layer comprising the mold
deformation prevention means to cure or solid-
ify.

(c) allowing the elastic molding material to cure or
solidify to obtain a solid elastic mold comprising an
object-facing surface configuration which is in a
reverse configuration to the surface configuration
of the object, the elastic mold being essentially
non-reactive to an electrodeposition solution;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing
surface of the mold;

(f) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposi-
tion bath comprising the electrodeposition solution
and at least one anode;

(g) electrodepositing metal onto the object-facing
surface of the mold for a sufficient time to form a
metal deposit on the object-facing surface of the
mold;

(h) removing the mold from the electrodeposition
bath; and

(1) detaching the elastic mold from the metal deposit
to produce an electrodeposited metal product com-
prising a mold-facing surface and a back surface,
the mold-facing surface having a substantially simi-
lar configuration to the surface configuration of the
original object.

16. The process of claim 15 wherein the mold defor-
mation prevention means comprises at least one mem-
ber selected from the group consisting of fibers, cloths,
textiles, fabrics, and flexible screens.

17. The process of claim 15 wherein the mold defor-
mation prevention means is substantially enclosed in the
second layer to prevent exposure of the mold deforma-
tion prevention means to the electrodeposition solution
during electrodeposition.

18. The process of claim 15 wherein in step (b)(iv),
weighting means is added to the second layer before the
second layer cures or solidifies, whereby the weighting
means prevents the elastic mold from floating in the
electrodeposition bath.

19. The process of claim 1 wherein the mold is disposed
vertically in the electrodeposition bath.

20. The process of claim 5 wherein the surface irregular-
ities provide at least one effect selected from the group
consisting of electrical effects, magnetic effects and struc-
tural effects.

21. The process of claim 5 wherein the surface irregular-
ities comprise at least one structural member selected from
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the group consisting of powders, particles, droplets fibers,
cloths, fabrics, textiles, screens and sheets.

22. The process of claim 1 wherein the weighting means
comprises affixing the mold in position in the electrodeposi-
tion bath.

23. The process of claim 1 further comprising mold
deformation prevention means for preventing deformation
of the elastic mold in the electrodeposition bath.

24. The process of claim 1 wherein the conductive means
comprises conductive means disposed within the mold.

25. The process of claim 24 wherein the conductive
means disposed within the mold comprises conductive par-
ticles.

26. The process of claim 1 wherein the conductive means
comprises a conductive deposit applied to the mold.

27. A process for electrodepositing a metal on a mold
comprising the following steps:

(a) obtaining an original solid object comprising a sur-
face configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(c) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration 1o the surface configuration of the ob-
ject;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

() placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

(g) providing mold floating prevention means to prevent
the elastic mold from floating in the electrodepositon
bath;

(h) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

(1) removing the mold from the electrodeposition bath,
and

(/) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
g mold-facing surface and a back surface, the mold-
facing surface having a substantially similar configu-
ration to the surface configuration of the original
object.

28. The process of claim 27 wherein metal is electrode-
posited onto the mold for a sufficient time to form surface
irregularities.

29. The process of claim 28 wherein the surface irregu-
larities provide at least one effect selected from the group
consisting of electrical effects, magnetic effects and struc-
tural effects.

30. The process of claim 27 wherein the surface irregu-
larities comprise at least one structural member selected
from the group consisting of powders, particles, droplets,
fibers, cloths, fabrics, textiles, screens and sheets.

31. The process of claim 27 further comprising mold
deformation prevention means for preventing deformation
of the elastic mold in the electrodeposition bath.

32. The process of claim 27 wherein the conductive
means comprises conductive means disposed within the

mold.
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33. The process of claim 32 wherein the conductive
means disposed within the mold comprises conductive par-
ticles.

34. The process of claim 27 wherein the conductive

5 means comprises a conductive deposit applied to the mold.

35. The process of claim 27 wherein the mold floating
prevention means comprises means disposed within the
mold.

36. The process of claim 27 wherein the mold floating

10 prevention means comprises weighting means.

37. The process of claim 27 wherein the mold floating
prevention means comprises affixing the mold in position in
the electrodeposition bath.

38. A process for electrodepositing a metal on a mold

15 comprising the following steps:

(@) obtaining an original solid object comprising a sur-
Jace configuration which is to be essentially duplicated
by the electrodeposition process;

(&) applying an elastic molding material to the surface of
the original object;

(c) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the ob-
ject;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

(/) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

(g) providing mold deformation prevention means for
preventing deformation of the elastic mold while in the
electrodeposition bath;

(h) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

() removing the mold from the electrodeposition bath,
and

(/) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
Sfacing surface having a substantially similar configu-
ration to the surface configuration of the original
object.

39. The process of claim 38 wherein metal is electrode-
posited onto the mold for a sufficient time to form surface
50 irregularities.

40. The process of claim 39 wherein the surface irregu-
larities provide at least one effect selected from the group
consisting of electrical effects, magnetic effects and struc-
tural effects.

41. The process of claim 39 wherein the surface irregu-
larities comprise at least one structural member selected
from the group consisting of powders, particles, droplets,
fibers, cloths, fabrics, textiles, screens and sheets.

42. The process of claim 38 wherein the mold deforma-
60 tion prevention means is disposed within the mold.

43. The process of claim 38 wherein the mold deforma-
tion prevention means is disposed outside the mold.

44. The process of claim 38 wherein the mold deforma-
tion prevention means comprises a rigid support.

45. The process of claim 38 wherein the mold deforma-
tion prevention means comprises at least one material se-
lected from the group consisting of fibers, cloths, textiles,
fabrics, and screens.
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46. The process of claim 38 wherein the conductive
means comprises conductive means disposed within the
mold.

47. The process of claim 46 wherein the conductive
means disposed within the mold comprises conductive par-
ticles.

48. The process of claim 38 wherein the conductive
means comprises a conductive deposit applied to the mold.

49 A process for electrodepositing and forming a com-
posite material on a mold comprising the following steps:

(@) providing a mold for electrodeposition thereon;

(b) providing conductive means to the mold;

(c) placing the mold comprising the conductive means
horizontally into an electrodeposition bath, the electro-
deposition bath comprising the electrodeposition solu-
tion and at least one anode;

(d) electrodepositing metal onto the mold;

(e) providing by vertical gravitation downward onto the
horizontally disposed mold at least one structural
material selected from the group consisting of pow-
ders, particles, droplets, fibers, cloths, fabrics, textiles,
and screens to the electrodeposited metal to form a
metal composite.

30. The process of claim 49 wherein the mold comprises
an elastic material,

31. The process of claim 49 wherein the metal composite
deposit provides at least one effect selected from the group
consisting of electrical effects and magnetic effects.

J2. The process of claim 49 further comprising mold
floating prevention means for preventing the mold from
floating in the electrodeposition bath.

33. A process for electrodepositing a metal on a mold
comprising the following steps:

(@) obtaining an original solid object comprising a sur-
Jace configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
Ify to obtain a solid elastic mold comprising an object-
Jacing surface configuration which is in a reverse
configuration to the surface configuration of the ob-

Ject, the elastic mold being essentially non-reactive to
an electrodeposition solution,

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

(/) placing the mold comprising the conductive means
horizontally into an electrodeposition bath, the electro-
deposition bath comprising the electrodeposition solu-
tion and at least one anode;

(g) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

(h) removing the mold from the electrodeposition bath;
and

(/) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-

Jacing surface having an essentially exact configura-
tion to the surface configuration of the original object.

34. A process for electrodepositing a metal on a mold
comprising the following steps:

(@) obraining an original solid object comprising a sur-
Jace configuration which is to be essentially duplicated
by the electrodeposition process;
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(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the ob-
ject, the elastic mold being essentially non-reactive 1o
an electrodeposition solution,

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

(f) placing the mold comprising the conductive means
vertically into an electrodeposition bath, the electrode-
position bath comprising the electrodeposition solution
and at least one anode;

(2) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

(h) removing the mold from the electrodeposition bath;
and

(i) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
facing surface having an essentially exact configura-
tion to the surface configuration of the original object.

33. A process for electrodepositing a metal on a mold

comprising the following steps:

(a) obtaining an original solid object comprising a sur-
face configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the ob-
Ject, the elastic mold being essentially non-reactive to
an electrodeposition solution;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

(f) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

() electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit and surface irregularities on the object-facing
surface of the mold;

(h) removing the mold from the electrodeposition bath;
and,

() detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
facing surface having an essentially exact configura-
tion to the surface configuration of the original object

36. The process of claim 55 wherein the surface irregu-

larities provide at least one effect selected from the group
consisting of electrical effects, magnetic effects and struc-
tural effects.

57. The process of claim 55 wherein the surface irregu-

larities comprise at least one structural member selected

65 from the group consisting of powders, particles, droplets,
fibers, cloths, fabrics, textiles, screens and sheets.

58. A process for electrodepositing a metal on a mold

comprising the following steps:.
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(@) obtaining an original solid object comprising a sur-
face configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the ob-
ject, the elastic mold being essentially non-reactive to
an electrodeposition solution;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means disposed within the mold
to the object-facing surface of the mold;

() placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

(g) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

(h) removing the mold from the electrodeposition bath;
and

(1) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
facing surface having an essentially exact configura-
tion to the surface configuration of the original object.

59. The process of claim 38 wherein the conductive

means disposed within the mold comprises conductive par-

ticles.

60. A process for electrodepositing a metal on a mold

comprising the following steps:

(a) obtaining an original solid object comprising a sur-
face configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the 0b-
ject, the elastic mold being essentially non-reactive to
an electrodeposition solution;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
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(f) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

(g) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold,;

(h) removing the mold from the electrodeposition bath,
and

(i) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
facing surface having an essentially exact configura-
tion to the surface configuration of the original object.

6i. A process for electrodepositing a metal on a mold

comprising the following steps:

(a) obtaining an original solid object comprising a sur-
Jface configuration which is to be essentially duplicated
by the electrodeposition process;

(b) applying an elastic molding material to the surface of
the original object;

(¢) allowing the elastic molding material to cure or solid-
ify to obtain a solid elastic mold comprising an object-
facing surface configuration which is in a reverse
configuration to the surface configuration of the ob-
ject, the elastic mold being essentially non-reactive to
an electrodeposition solution;

(d) removing the elastic mold from the surface of the
original object;

(e) providing conductive means to the object-facing sur-
face of the mold;

(/) providing mold floating prevention means for preveni-
ing the mold from floating in the electrodeposition
bath;

(g) placing the mold comprising the conductive means
into an electrodeposition bath, the electrodeposition
bath comprising the electrodeposition solution and at
least one anode;

(h) electrodepositing metal onto the object-facing surface
of the mold for a sufficient time to form a metal
deposit on the object-facing surface of the mold;

() removing the mold from the electrodeposition bath,
and

(/) detaching the elastic mold from the metal deposit to
produce an electrodeposited metal product comprising
a mold-facing surface and a back surface, the mold-
Jfacing surface having an essentially exact configura-
tion to the surface configuration of the original object.

62. The process of claim 61 wherein the mold floating

face of the mold, the conductive means comprising a 50 prevention means comprises weighting means.

conductive deposit applied to the mold;
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