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@ A flexible abrasive coated article and method of making it.

@ In the production of an abrasive member, an apertured
mask, preferably formed of a resin such as polyvinyl chloride, is
applied to one surface of a length of flexible, preferably
electrically conducting fabric. A metal, such as nickel, is
electrolytically deposited on the fabric through the apertures in
the mask in the presence of abrasive particles. The fabric may
be in the form of a conductive mesh, in which cass it can be
laminated onto a tough backing material. Alternatively, tough
backing material, for example made of poly-aramid yarn, can be
rendered conductive by coating it with vaporized metal, the
metal deposits being formed directly in the coated backing
fabric. This process simplifies manufacture and allows produc-
tion on a continuous basis with greater throughput at lower cost
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Description

- The present invention relates to abrasive mem-
bers and in particular to flexible abrasive members
incorporating abrasive particles. Such abrasive
members are useful in grinding, smoothing and
other operations on glass, stone, or other materials,
and in particular for use as industrial abrasives as a
longer-lasting alternative to conventional sanding
products.

U.S. Patent No. 4,256,467 issued August 17, 1981
to lan Gorsuch, discloses a flexible abrasive member
comprising a flexible non-electrically conductive
mesh material and a layer of electrodeposited metal
adhering directly to and extending through the mesh
material so that the mesh material is embedded in
the metal layer. Abrasive material is embedded in the
metal layer. i

According to this U.S. patent the flexible abrasive
member is manufactured by first laying a length of
flexible nonelectrically mesh material onto a conduc-
tive surface so that the mesh material is in
immovable relationship with the conductive surface.
A layer of metal is then electrodeposited onto the
smooth surface through the mesh material in the
presence of abrasive material so that the abrasive
material becomes embedded in the metal layer and
the metal layer adheres to the mesh. Finally, the
mesh and the associated metal layer with the
embedded abrasive material are siripped from the
electrically conductive surface to constitute the
abrasive member.

In this process the electrically conductive smooth
surface is formed by a cylinder of stainless steel. The
mesh™ material is attached under tension to the
surface of the cylinder. An essential feature of the
process is that there is no relative movement
between the cylinder surface and the mesh so as to
prevent build-up of metal on the cylinder underneath
the mesh.

The cylinder is prepared by a relatively complex
procedure, which involves applying an electrically
insulating acid photo resist to the stainless steel
cylinder in the desired pattern to form a stencil.

Such a process requires substantial capital equip-
ment, and in particular the preparation of the cylinder
is expensive and complex. The process is also slow
in operation and can only be operated on a baich
basis beoause a length of flexible mesh material of
specific size must be attached to the cylinder,
applied under tension, and be immovable relative
thereto. The whole process will produce only a single
flexible abrasive member. After each operation the
cylinder must be cleaned, and this is difficult to do
without damaging the stencilk. The product made by
the Gorsuch process is structurally weak and
generally suited for specialized applications, such as
grinding lenses, rather than more general industrial
application.

An object of the invention is to alleviate the
aforementioned problem of the prior art.

According to the preseni invention there is
provided a method of forming a flexible abrasive
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member, comprising providing a length of flexible
fabric, applying a flexible mask of non-electrically
conductive material having a multitude of discrete
openings therein to one surface of said flexible
fabric, placing the fabric with the mask applied
thereto in a metal deposition bath, and depositing
metal directly in said discrete openings onto said
flexible fabric in the presence of particulate abrasive
material such that the metal adheres directly to the
fabric to form metal deposits in said openings and
the abrasive material becomes embedded in the
metal deposits.

The deposition preferably takes place by eleciro-
deposition and the discrete openings are preferably
arranged in the form of a lattice.

The fabric may be in the form of a mesh. In a
process according to the invention, the stainless
steel cylinder may be eliminated when an electrically
conductive flexible mesh is used, or if a cylinder is
required, in the case of a non-electrically conductive
flexible mesh, the cylinder can be of simple
construction, e.g. a stainless steel cylinder coated
with wlectrically conductive material, such as wax, to
which the electrodeposited metal does not stick.

In a preferred embodiment the electrically con-
ductive cylinder is not required and the method can
be operated on a continuous basis to produce a
flexible abrasive member at a much higher rate and
much lower cost than in the process according to
the U.S. Patent.

it has, in particular, been found according to the
present invention that by laminating to an electrically
conductive flexible mesh a mask of non-conductive
electrical material defining a multitude of discrete
openings for the electrodeposition of metal contain-
ing the abrasive material in each of the openings, it is
possible to avoid the use of a cylinder with
tensioning because close contact of the mesh
material with the cylinder is unnecessary. The
process is no longer limited to batch operation with
a particular size of mesh material.

In a preferred embodiment the length of flexible
mesh material is in the form of a wire mesh, e.g. a
fine wire mesh, or metallized polyester resin mesh
supplied under the trademark metalin MP E260 by B
and SH Thompson Co. Lid.

The length of the flexible material may also be a
flexible polymer resin mesh, such a polyester resin
mesh, laminated on the side remote from the mask
to a metal foil. The metal foil can be easily removed
after electrodeposition.

By first forming the mask on the electrically
conductive mesh material rather than on the electri-
cally conductive surface, i.e. the surface of a
cylinder, it is possible to operate the process by
continuously passing the laminate through an elec-
trodeposition bath, e.g. an electrolytic bath, where
the length of flexible mesh material forms the
cathode and metal to be deposited forms the anode.

In another embodiment the length of flexible mesh
material is a non-electrically conducting flexible
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polymer resin mesh, such as a polyester resin mesh
e.g. that supplied under the trademark Monotex by B
and SH Thompson Co. Lid.,, and which in the
process is in immovable contact with a curved
electrically conducting member treated to prevent
adhesion of electrodeposited metal thereto. The
electrically conducting member may be a cylinder to
which the non-electrically conducting flexible
polymer resin mesh is applied under tension. The
cylinder may be formed of stainless steel or other
electrically conductive metal having a smooth sur-
face which may be coated with wax. The non-con-
ducting flexible mesh may be, for example, formed of
nylon or terylene. Thus, by laminating the mask to
the flexible mesh material, the construction of the
cylinder is greatly simplified, since only an electri-
cally conducive cylinder with a coating of a material
such as wax, which renders the electrodeposited
metal non-adherent, is required.

In a particularly preferred embodiment of the
present invention the mask is in the form of a very
thin sheet, suitably a few thousandths, e.g. 3-4
thousandths of an inch thick, of a polymer resin,
such as polyvinyl chioride. Such a mask defines a
lattice with a large number of openings of, for
example of 1/16” diameter. Lamination takes place
under heat and pressure.

The abrasive material is a conventional abrasive
such as diamond or cubic boron nitride, and in
particu]ar industrial diamond. The metal can be any
meta| which can be deposited from a suitable bath
by electrodepositing or electroless plating, an is
preferably nickel or copper, more preferably nickel.

In a preferred embodiment of the method of the
presnt invention the length of electricaily conductive
flexible mesh material is continuously passed
through an electrolytic bath to form a cathode, the
anodes of which are formed by said metal, whereby
the metal is continuously deposited in the discrete
openings and the particulate abrasive during said
electrodeposition is released into said bath. In order
to ensure that the length of flexible mesh material is
present in the bath as a cathode, it is connected to a
source of negative potential. The mesh material is
preferably in contact with a smooth non-conductive
surface, such as a plastic surface in the bath, which
is suitably a nickel sulfamate bath.

When the fabric is in the form of a mesh, it is
generally laminated onto a backing fabric for
strength. An abrasive member reinforced in this way
can be made into a sanding belt and similar abrasive
articles. Preferably the backing fabric comprises a
woven polyaramid fabric.

The invention also provides a flexible abrasive
member comprising a length of flexible fabric having
applied to one surface thereof an -electrically
non-conductive mask layer having a multitude of
discrete openings therein, and deposited metal
adhering to said fabric in each of the openings, said
deposited metal having particulate abrasive material
embedded therein.

Preferably, the fabric is made of poly-p-pheny-
leneterephthalamide.

A laminated abrasive member of this construction
has been shown to have remarkable properties of
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longevity and strength. Such a member can even be
used to cut edge on into glass, particularly if the
backing material is coated on its underside with
polyurethane adhesive.

The flexible fabric can also be rendered at least
partially conductive, with the metal being deposited
directly on the fabric, using the conductive portion
as an electrode, particulate abrasive material being
embedded in the metal deposits during the forma-
tion thereof.

A backing fabric can be coated with a vaporized
metal such that the vaporized metal becomes firmly
attached to the fabric to provide a conductive
coating, the conductive coating masked to expose
only the discrete locations, and the metal deposited
on the coating at the discrete locations, using said
coating as an electrode, in the presence of abrasive
particles such that said particles become embedded
therein.

The above described method permits the com-
plete elimination of the lamination stage and the
fabrication of an abrasive belt directly onto the
backing fabric. The backing fabric is preferably made
of polyaramid yarn, such as p-poly(phenylene)
terephthalamide and sold by Dupont under the
trademark Kevlar.

The fabric is preferably made of scoured 1500
denier yarn having a balanced weave.

The invention will now be described in more detail,
by way of example only, with reference to the
accompanying drawings in which:

- Fig. 1 is a schematic diagram showing the
continuous production of an abrasive member
in accordance with an embodiment of the
present invention;

- Fig. 1a is a detail of the laminate before it
enters the electrolytic bath in Fig. 1;

- Fig. 1b is a detall of the abrasive member as
it leaves the electrolytic bath in Fig. 1;

- Fig. 2 is a perspective view of a sanding belt
comprising an abrasive member in accordance
with the invention, with only some of the metal
deposits illustrated;

- Fig. 3 is a cross-section through a part of
the sanding belt shown in Figure 1;

- Fig. 4 shows an alternative embodiment of
an abrasive member in accordance with the
invention;

- Fig. 5 is a plan view of the abrasive member
shown in Figure 4;

- Fig. 6 is a plan view of a fabric forming a
further embodiment according to the present
invention;

- Fig. 7 is a plan view of a section of fabric
bearing 20 nickel deposits; and

- Fig. 8 is a cross-section of a small length of
fabric shown in Fig. 7.

Referring to the drawings, a laminate 20 compris-
ing an electrically conductive flexible mesh material
21, such as a fine wire mesh material or a metallized
polyester resin mesh supplied under the trademark
METALIN MPE 260, and a polyvinyl chloride resin
mask 22 having lattice of discrete openings dis-
tributed uniformly therein, is passed over idler roll 2
and between idler rolls 3 in a electrolytic nickel bath
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4. In the bath 4 the laminate 20 passes over the
smooth non-electrically conductive upper surface of
a plastic plate 5 and then out of the bath over idler
rolls 6 and 7.

The idler roll 2 is maintained at negative potential
from an external source and thus makes the flexible
laminate 20 passing over the smooth plastic plate 5
the cathode. The passage of the laminate 20 across
the smooth member 5 is such that the mask 22 is
uppermosti. The plastic plate can also be in the form
of a drum, with the laminate extending around part of
its periphery.

The electrolytic bath 4 is also provided with a
plurality of titanium baskets 8 containing nickel
turnings. the baskets are connected from an
external source 1o a positive potential and thus form
anodes. During passage of the laminate 20 over the
member 5, electrodeposition of nickel occurs in the
discrete openings of the mask 22, forming in the
openings deposits of nickel which intimately adhere
to the mesh 21.

During the passage of the laminate 20 over the
smooth member 5 during the formation of the metal
layer, particles of abrasive material 9 are shaken into
the bath 4 from a shaker device 10 and become
embedded in the metal deposits to form pellets 23
containing the abrasive.

From the idler roller 7 the laminate 20 is passed
under idler roller 11 into a washing bath 12 where it is
rinsed with water and passed to a collecting roll 13
for the continuous flexible abrasive member.

The present invention will be further illustrated by
way of the following example.

EXAMPLE;

The electrolytic bath is a commercial nickel
sulfamate bath supplied under the trademark SNR
24 by Hanson Inc., operated at a 170 amps and 9
volts d.c. and at a temperature of 140°. The laminate
is passed through the bath at the rate of 2
inches/minute.

The laminate consists of a fine nickel or stainless
steel silk screen mesh supplied under the trademark
METALIN MPE 260 by B. & S.E. Thompson and Co.
Ltd. The mask is made of polyvinyl chloride and has
symmetrically disposed therein a lattice of a large
number of openings (90/square inch) of about 1/16”
in diameter. The mask has a thickness of 3/4
thousandths of an inch and is laminated fo the mesh
from silicone release paper under heat and pressure
at 350°F and 85 psi.

The flexible abrasive member taken from the roll
13 is suitable for use. It may be bondedto a heavy
polyester cloth suitably supplied by Carborundum
under the trademark NRE 5206. For its use as an
abrasive the member may be attached to various
substrates.

2 and 3, the sanding belt Referring now to
Figures 2 and 3, the sanding belt comprises a
flexible fine conductive mesh 31, for example a mesh
supplied under the trade mark METALIN MP E260 by
B & S.H. Thompson Co., Lid., bearing a muliitude of
discrete island nickel deposits 32 in which the mesh
31 is embedded. The depesits 32 are formed by
electrodeposition according to the process de-

0263785

10

15

20

25

30

35

40

45

50

55

60

65

6

scribed above. Abrasive particulate material 33, for
example diamond particles, is embedded in the
nickel deposits 32 during the electrodeposition
process. Although it is preferred that the mesh 31 be
conductive, it is possible to employ a non-conduc-
tive mesh, with a mask applied thereto, in which the
mesh should be placed on a conductive surface. If a
conductive mesh is employed, the mesh has a
polyvinyl chloride mask 34 defining the openings
through which the electrodeposits are formed on its
top surface.

The mesh 31 is laminated ontio a backing fabric 35
of 1500 denier Kevlar fabric {a trade mark for a yarn
made from poly-p-phenyleneterephthalamide). This
fabric is used for such applications as bullet proof
vest and is sold by Barrday Inc. of Cambridge,
Ontario under the irade designation 2160/175 F SC.

Prior to lamination, the fabric is coated on both
sids with a polyurethane sealant adhesive, such as
Bostik 7070®. Once the adhesive has dried, the
mesh 31 bearing the metal deposits 32 is laminated
onto the coated fabric with the same adhesive,
preferably under heat and pressure.

In order to form a sanding belt, the laminated
material is cut into strips and the ends cut in a
interlocking wavy fashion as shown at 36 in Figure 2.
The two ends are joined together by means of a
Mylar® strip 37 applied by means of the same Bostik
7070 adhesive.

Such a sanding belt has remarkable longevity and
strength properties. It will last many times longer
than a conventional sanding belt.

In some applications it may be desirable to
laminate the flexible mesh 31 on both sides of the
fabric 35. This sandwich construction is so strong
that it can surprisingly cut edgewise into glass. The
central fabric can be made quite rigid if the abrasive
member is used as a cutting tool in this manner.

The composite abrasive member, including the
flexible mesh 31 bearing the nickel deposits 32 and
the backing fabric 35, possibly with a flexible mesh
31 on both surfaces, can be conveniently formed
into other articles, such as abrasive disks, pads and
the like.

In an alternative embodiment, the abrasive mem-
ber is formed directly onto the backing fabric, which
is used as a substrate. In Figure 4 the backing fabric
38 is made of 1500 denier Kevlar@ fabric of the same
trade designation as the fabric referred to above. A
metal foil 39 is laminated onto the Keviar fabric 38
with a polyurethane adhesive, such as Bostik
7070@. A polyvinyl chioride mask 40 with a multitude
of small openings forming a lattice is then laminated
onto the metal foil 39. Nickel deposits 41 are then
electrodeposited through the openings onto the
metal foil, with the particulate diamond abrasive
material being embedded in the nickel deposits. The
polyvinyl chloride mask 40 can also be replaced by a
second layer of a Kevlar fabric defining the openings,
with which the backing material 38 and film 39 forms
a strong sandwich construction.

Alternatively the metal foil 39 can be laminated on
the underside of the backing fabric 38, which may
have a looser weave to allow the fabric yarns to
become embedded in the nickel deposits.

o«
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In a still further embodiment the metal foil 39 can
be replaced by a layer of metal that is deposited by
vapour deposition onto either the front or rear
surface of the backing fabric 38.

In another embodiment the metal layer is formed
onto a Mylar® supporting sheet.

In the embodiment shown in Figure 6 the backing
fabric 42 comprises a fabric woven from yarns 43 of
the same 1500 denier Kevlar® and conductive yarns,
preferably wires, 44 shown by broken lines. As
shown the conductive yarns are interwoven in both
the warp and weft directions every seven threads.
The conductive yarns can be woven in the fabric in
only one direction and can be woven in different
groupings. For example, the non-conductive and
conductive yarns could alternate or the conductive
yarns can be arranged in groups of two or more.

The whole fabric can then be placed in a
commercial nickel sulfamate bath, for example the
bath described above. The conductive wires are
made the cathode and nickel deposits form around
the conductive wires and adjacent non-conductive
yarns where the former are exposed. Particulate
diamond abrasive can be sprinkled into the bath and
embedded in the forming nickel deposits in the same
manner as described above.

The partially conductive fabric described in
Figure 6 enables the abrasive member to be formed
directly onto the backing material without the need
for the intermediate lamination step.

Though the fabric is preferably made of Kevlar
yarn, other yarns, such as polyester can be em-
ployed for certain applications.

In a still further embodiment, the wires 44 can have
a non-conductive coating. In this case the wires are
generally woven closer together, for example alter-
nating with the non-conductive yarns. In order to
define the areas where nickel deposits are to be
located, the non-conductive coating can be removed
by chemical etching or radiation, for example, with
infrared radiation. For this purpose a rigid mask
having a multitude of holes is laid over the fabric to
expose only those portions where nickel deposits
are desired. The chemical etchant or radiation is
applied to the mask to remove the non-conductive
coating from the wires at these locations. When the
fabric is immersed in the nickel plating bath, the
nickel deposits are only formed at locations where
the non-conductive coating has been removed.

Alternatively, if the wires 44 do not have a
non-conductive coating, the fabric can be plated
through a rigid plastic mask, which is subsequently
removed or in the alternative a chemical mask, such
as a polyvinyl chloride mask, can be applied to the
fabric.

Referring now to Fig. 7, which shows a strip of
Kevlar fabric 51 (Kevlar is a trade mark of Dupont for
P-poly(phenylene terephthalamide) yarn having de-
posited thereon, at discrete locations and in a
uniform pattern, roughly circular deposits 52 of
nickel, the deposits bearing abrasive particles
formed of diamond grit. The deposits 52 can be seen
more clearly in Figure 8, which shows in enlarged
cross-section, a small length of the fabric shown in
Figure 1. The diamond particles are referenced 53.
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The nickel deposits 52 are formed on a vaporized
copper coating 54 firmly attached to the Kevlar
fabric.

The strip of Kevlar fabric is folded over to form a
belt, with the two ends being lap jointed along a wavy
line and held together by means of an overlying
adhesive strip in a similar manner to the laminated
belt shown in Figure 2.

The nickel deposits 53 are formed, by means of
the copper coating 4, directly onto the Kevlar
backing fabric.

The abrasive belt is made from a Barrday
F-2160/175 Kevlar 29-1500 denier scoured fabric.
The fabric is then coated with a layer of vaporized
copper, which has good compatibility with nickel in
the electrodeposition process. The copper should
be firmly attached to the fibers making up the Kevlar
fabric. This is achieved by spraying the vaporized
copper onto the Kevlar fabric with a Metco type
12 4-arc all purpose metallizing spray gun. The arc
spray gun forms an arc between a pair of copper
electrodes and blows the vaporized copper onto the
fabric by means of an air jet.

With this technique, approximately one sqguare
foot of fabric can be coated to a thickness of 2 mils
in 10 seconds. To ensure good penetration, the
fabric should be stretched out on a flat surface and
the arc spray gun uniformly moved over the fabric.

Other techniques for coating the fabric have also
been successful. A less coarse deposit can be
achieved with the Metco nova advanced plasma gun,
and it is also possible to use a copper wire vaporized
by means of an oxy-acetylene flame. The latter
technique, however, leads to a coarser deposit,
which in turn can render the subsequent masking
step, to be described, more difficult. Other tech-
niques, such as vacuum deposition, electroless
deposition, spraying, and painting can be employed
to coat the fabric with a conductive surface, but the
preferred technique for adhesion, fineness, and
uniformity of attachment is the arc spray gun.

When a suitable copper coating has been built up
on the Kevlar fabric, with good penetration of the
copper into the fabric fibres, a mask, such as a
polyvinyl chloride mask, having symmetrically dis-
posed therein a very large number of holes (approxi-
mately 90 per square inch) of about 1/16 inch in
diameter, and the mask being of a thickness of about
3/4 of thousandth of an inch, is applied to the copper
coating. the mask can be laminated to the mesh from
a silicone release paper, under a heat and pressure
at 350 degrees F and 85 PSI. The mask is first formed
on the silicone release paper by a silk screen or
other suitable process. The mask is preferably
applied to the silicone release paper in the form of a
plastisol.

Once the mask has been applied to the copper
coated Kevlar fabric, the laminate is then placed in
an electrolytic tank, for example the commercial
nickel sulfamato bath described above. Nickel
deposits build up on the portions of the copper
coating exposed through the holes in the mask.
During the build up of nickel, the abrasive diamond
particles are distributed over the fabric so as to
become firmly embedded in the nickel deposits in a



9

similar manner to the previous embodiments.

The electrodeposition process can be carried out
in a manner similar to the process described in the
example with the coated Kevlar fabric in effect taking
the place of 1the conductive mesh.

It is because the mask has to be applied to the
copper coating that the coarseness of the coating is
important. As mentioned above, the arc spray gives
a reasonably uniform coating, in which the mask can
be attached. If the coating is too coarse, the coarse
particles will tend fo penetrate the mask causing
nickel to be deposited on them at unwanted
locations during the deposition process.

The treated fabric, when it emerges from the bath,
can be cut to size and is ready for used as an
abrasive without the need to have it laminated onto a
backing material. The Kevlar fabric is extremely
strong and well suited to most industrial applica-
tions. :

The fabric is preferably coated on the back with an
adhesive, such as Bostik 7070 adhesive, to reduce
fraying at the edges. the two ends are preferably
joined together in a wavy lap joint, as illustrated in
Figure 1, and overlaid on the inside with a strip of
fabric. the same Bostik 7070 adhesive can be
employed.

In order to increase the strength of the beli
further, the strip can be stitched to. the fabric with
Kevlar thread.

Claims

1. A method of forming a flexible abrasive
member, comprising providing a length of
flexible fabric, applying a flexible mask of
non-electrically conductive material having a
multitude of discrete openings therein to one
surface of said flexible fabric, placing the fabric
with the mask applied thereto in a metal
deposition bath, and depositing metal directly in
said discrete openings onto said flexible fabric
in the presence of particulate abrasive material
such that the metal adheres directly to the
fabric to form metal deposits in said openings,
and the abrasive material becomes embedded
in the metal deposits.

2. A method as claimed in Claim 1, in which
said bath is an electrolytic bath and the metal is
deposited by electrodeposition.

3. A method as claimed in Claim 2, in which
the mask comprises a lattice defining said
multitude of openings.

4. A method as claimed in Claim 2, in which
the flexible fabric is an electrically conductive
mesh.

5. A method as claimed in Claim 4, in which
the flexible fabric is in the form of a metallized
resin mesh.

6. A method as claimed in Claim 4, in which
the flexible fabric comprises polymer resin
mesh laminated to a metal foil.

7. A method as claimed in Giaim 2, in which
the flexible fabric is non-electrically conducting
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flexible polymer resin, said mesh material is in
immovable contact during electrodeposition
with an electrically conducting member treated
to prevent adhesion of the electrodeposited
metal thereto.

8. A method as claimed in Claim 7, in which
the electrically conducting member is a rotat-
able cylinder.

9. A method as claimed in Claim 3, in which
the mask is formed of polymeric resin laminated
1o said flexible fabric under heat and pressure.

10. A method as claimed in Claim 9, in which
the palymeric resin is polyvinyl chloride.

11. A method as claimed in Claim 3, 4 or 5 in
which the flexible fabric is continuously passed
through an electrolyiic bath and forms a
cathode thereof and the anodes of said bath are
formed of said metal, whereby the metal is
continuously deposited in the discrete open-
ings, and the abrasive material is released in
said bath during said electrodeposition to be
embedded in said metal deposits.

12. A method as claimed in Claim 4, 5 or 6 in
which the metal is nickel.

13. A method as claimed in Claim 1,2 or 3 in
which the abrasive is diamond.

14. A method as claimed in Claim 6 or 7 in
which the mesh is a polyester mesh.

15. A method as claimed in Claim 5, in which
the mesh is a metallized polyester resin mesh.

16. A method as claimed in Claim 2 wherein
said fabric is a tough backing material that has
been treated to render said one surface
conductive.

17. A method as claimed in Claim 16 wherein
said backing fabric is rendered conductive by
coating it with a vaporized metal such that the
vaporized metal becomes firmly attached to the
fabric to provide a conductive coating, said
mask is applied to said conductive coating to
expose only said discrete locations, and said
metal is deposited on said coating at said
discrete locations, said coating provides an
electrode, in the presence of said abrasive
particles such that said particles become
embedded in said metal deposits.

18. A method as claimed in Claim 17 wherein
said vaporized metal is sprayed onto said fabric.

19. A method as claimed in Claim 18 wherein
said vaporized metal is sprayed with an arc
spray gun.

20. A method as claimed in Claim 18 wherein
said vaporized metal is sprayed with a plasma
spray gun.

21. A method as claimed in any one of Claims
18, 19 or 20 wherein said electrodeposited
metal is nickel and said vaporized metal is
copper.

22. A method as claimed in Claim 17 wherein

" said fabric is made of a scoured polyaramid

yarn.
23. A method as claimed in Claim 22 wherein
the yarn is made of poly(p-phenylene terephtha-
lamide) fibre.
24. A method as claimed in Claim 23 wherein

-y
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the fabric is about 1500 denier.

25. A method as claimed in Claim 17 wherein
the mask is a plastisol mask applied by a silk
screen process.

26. A method as claimed in Claim 1 wherein
said flexible fabric bearing said metal deposits
is laminated io a backing sheet subsequently
comprising a woven fabric of polyaramid yarn.

27. A method as claimed in Claim 26 wherein
the yarn is made of poly-p-phenyleneterephtha-
lamide.

28. A method as claimed in Claim 27 wherein
said flexible fabric is is laminated to said
backing sheet with poiyurethane adhesive.

29. A method as claimed in Claim 28 wherein
said fabric is made of yarn of about 1500 denier.

30. A method as claimed in Claim 26, 27 or 28
wherein said backing sheet is coated on both
sides with polyurethane adhesive.

31. A method as claimed in Claim 2 wherein
said is a woven fabric partially rendered con-
ductive by means of wires interwoven with
non-conductive yarn.

32. A method as claimed in Claim 37 wherein
said wires are coated with non-conductive
material except where said deposits are to be
formed.

33. A method as claimed in Claim 31 wherein
said wires are completely coated with non-con-
ductive material, and said material is removed
from the wires woven into the fabric at locations
where said deposits are required prior to
electrodeposition.

34. A method as claimed in Claim 33 wherein
said deposits are removed by chemical etching
through a mask.

35. A method as claimed in Claim 33 wherein
said deposits are removed by irradiation
through a mask.

36. A method as claimed in 35 wherein said
fabric is rendered at least partially conductive
by means of a metal fiilm deposited on one
surface thereof.

37. A method as claimed in Claim 36 wherein
said metal film comprises a metal foil laminated
onto one said surface.

38. A method as claimed in Claim 37 wherein
said metal film is deposited by vapour deposi-
tion.

39. A process as claimed in Claim 37 where
said fabric is woven.

40. A method as claimed in Claim 39 wherein
said woven fabric is made of polyaramid yarn.

41. A process as claimed in Claim 39 wherein
said yarn is made of poly-p-(phenylene) tere-
phthalamide.

42. A process as claimed in C|aim 41 wherein
said mask also comprises a woven fabric.

43. A process as claimed in Claim 42 wherein
said woven fabric mask is made of poly-p-(phe-
nylene) terephthalamide.

44. A fiexible abrasive member comprising a
length of flexible fabric having applied to one
surface thereof an electrically non-conductive
mask layer having a multitude of discrete
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openings therein, and deposited metal adhering
to said fabric in each of the openings, said
deposited metal having particulate abrasive
material embedded therein.

45. A member as claimed in Claim 44 in which
the metal is electrodeposited.

46. A member as claimed in Claim 41 in which
the flexible fabric is in the form of a metallized
resin mesh.

48. A member as claimed in Claim 44 in which
the flexible fabric is a flexible polymer resin
mesh laminated to a metal foil

49, A member as claimed in Claim 44 in which
the flexible fabric is a non-electrically conduct-
ing flexible resin mesh.

50. A member as claimed in Claim 44 in which
the mask is formed of a polymeric resin and is
laminated to said flexible material.

51. A member as claimed in Ciaim 20 in which
the mask is made of polyvinyi chloride.

52. A member as claimed in Claim 44, 45 or 46
in which the metal is nickel.

53. A member as claimed in Claim 44, 45 or 46
in which the abrasive is diamond grit.

54. a member as claimed in Claim 49 in which
the non-conductive mesh is a polyester mesh.

55. A member as claimed in Claim 44 wherein
said fabric is laminated to 'a backing sheet
comprising a woven fabric of polyaramid yarn.

56. A member as claimed in Claim 55 wherein
the yarn is made of poly(p-(phenylene tere-
phthalamide).

57. A member as claimed in Claim 56 wherein
said flexible fabric is laminated to said backing
sheet with polyurethane adhesive.

58. A member as claimed in Claim 57 wherein
said fabric is made of yarn of about 1500 denier.

59. A member as claimed in Claim 55, 56 or 57
wherein said backing sheet is coated on both
sides with polyurethane adhesive.

60. A member as claimed in Claim 55, 56 or 57
wherein said particulate abrasive material is
diamond.

61. An abrasive member as claimed in Claim 44
comprising a coating of vaporized metal de-
posited on said fabric and firmly attached
thereto, and said metal deposits having ab-
rasive particles embedded therein being pro-
vided at said discrete locations on said metal
coating.

62. An abrasive member as claimed in Claim 61
wherein said fabric comprises poly-aramid yarn.

63. An abrasive member as claimed in Claim 62
wherein said poly-aramid yarn is poly(p-phe-
nylene terephthalamide).

64. An abrasive member as claimed in Claim 61
wherein said metal coating is copper and said
metal deposits are nickel.

65. An abrasive member as claimed in Claim 61
or 62 wherein said abrasive particles are
diamond grit.

66. An abrasive member as claimed in Claim 61
wherein said fabric formed into a belt.
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Amended claims in accordance with Rule 86(2) EPC.

1. A method of forming a flexible abrasive
member, comprising providing a length of
flexible fabric, applying a flexible mask of
non-electrically conductive material having a
multitude of discrete openings therein to one
surface of said flexible fabric, placing the fabric
with the mask applied thereto in a metal
deposition bath, and depositing metal directly in
said discrete openings onto said flexible fabric
in the presence of particulate abrasive material
such that the metal adheres directly to the
fabric to form metal deposits in said openings,
and the abrasive material becomes embedded
in the metal deposits.

2. A method as claimed in Claim 1, in which
said bath is an electrolytic bath and the metal is
deposited by electrodeposition.

3. A method as claimed in Claim 2, in which
the mask comprises a lattice defining said
multitude of openings.

4. A method as claimed in Claim 2, in which
the flexible fabric is an electrically conductive
mesh.

5. A method as claimed in Claim 4, in which
the flexible fabric is in the form of a metallized
resin mesh. '

6. A method as claimed in Claim 4, in which
the flexible fabric comprises polymer resin
mesh laminated to a metal foil.

7. A method as claimed in Claim 2, in which
the flexible fabric is non-electrically conducting
flexible polymer resin, said mesh material is in
immovable contact during electrodeposition
with an electrically conducting member treated
to prevent adhesion of the electrodeposited
metal thereto.

8. A method as claimed in Claim 7,-in which
the electrically conducting member is a rotat-
able cylinder.

9. A method as claimed in Claim 3, in which
the mask is formed of polymeric resin laminated
to said flexible fabric under heat and pressure.

10. A method as claimed in Claim 9, in which
the polymeric resin is polyvinyl chloride.

11. A method as claimed in Claim 3, 4 or 5 in
which the flexible fabric is continuously passed
through an electrolytic bath and forms a
cathode thereof and the anodes of said bath are
formed of said metal, whereby the metal is
continuously deposited in the discrete open-
ings, and the abrasive material is released in
said bath during said electrodeposition to be
embedded in said metal deposits.

12. A method as claimed in Claim 2 wherein
said fabric is a tough backing material that has
been treated to render said one surface
conductive. )

13. A method as claimed in Claim 12 wherein
said backing fabric is rendered conductive by
coating it with a vaporized metal such that the
vaporized metal becomes firmly attached fo the
fabric to provide a conductive coating, said
imask is applied to said conductive coating io
expose only said discrete locations, and said
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metal is deposited on said coating at said
discrete locations, said coating provides an
electrode, in the presence of said abrasive
particles such that said particles become
embedded in said metal deposits.

14. A method as claimed in Claim 13 wherein
said fabric- is made of a scoured polyaramid
yarn.

15. A method as claimed in Claim 1 wherein
said flexible fabric bearing said metal deposits
is laminated to a backing sheet subsequently
comprising a woven fabric of polyaramid yarn.

16. A method as claimed in Claim 2 wherein
said fabric is a woven fabric partially rendered
conductive by means of wires interwoven with
non-conductive yarn.

17. A flexible abrasive member comprising a
length of flexible fabric having applied to one
surface thereof an electrically non-conductive
mask layer having a multitude of discrete
openings therein, and deposited metal adhering
to said fabric in each of the openings, said
deposited metal having particulate abrasive
material embedded therein.

18. A member as claimed in Claim 1 in which
the flexible fabric is in the form of a metallized
resin mesh.

19. An abrasive member as claimed in Claim 17
comprising a coating of vaporized metal de-
posited on said fabric and firmly attached
thereto, and said metal deposits having ab-
rasive particles embedded therein being pro-
vided at said discrete locations on said metal
coating.

20. An abrasive member as claimed in Claim 19
wherein said fabric comprises poly-aramid yarn.

-
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