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ABSTRACT OF THE DISCLOSURE 

An electroplating fixture which masks the rim of an 
object to be electroplated in an electroplating bath from 
the bath and which includes a loop of elastomeric ma 
terial formed with two opposed inner side faces which 
define a longitudinal recess in the loop adapted to receive 
the rim of the object. 

This invention relates to an electroplating fixture and, 
more particularly, to an improved apparatus for suspend 
ing an object by its rim in an electroplating bath so that 
no metal is deposited on the rim and one side of the 
object. 

In the production of disc phonograph records, for 
example, several electroplating operations are performed 
in the manufacture of the negative matrices or stampers 
from which the phonograph records are formed by a 
molding or pressing operation. A negative metal master 
is first formed from the original master into which the 
sound groove has been cut. Then a positive “mother” 
plate is formed from the negative metal master. Finally, 
the stamper is formed from the mother plate. These 
three operations are all carried out lby electroplating. 
The thin metal matrix (original master, negative metal 

master or mother plate) is conventionally clamped to 
a more sturdy backup disc at the center through the usual 
center hole in the matrix. The backup disc has one con 
ductive face for making electrical contact with the matrix. 
A masking ring is used to hold the periphery of the matrix 
to the backup disc, but the conventional ring has several 
basic disadvantages. It permits metal to be plated around 
the outside edge or rim of the matrix resulting in an un 
desirable metal overlap. In order to permit the separation 
of the matrix and the derivative part, it is necessary to 
grind, file, Vsand or cut the overlap. A high rejection rate 
of the derivative matrices results from these techniques, 
accompanied by a corresponding increase in cost for 
producing matrices and therefore phonograph records. 
Furthermore, the conventional masking rings do not 
provide sufiicient clamping between the matrix and the 
»backup disc, so that an additional clamp at the center 
is required. 

Accordingly, it is an object of the present invention to 
overcome the above-mentioned difficulties of conven 
tional electroplating fixtures for thin metal matrices 
such as those required in the production of phonograph 
records. 

Another object of the invention is to provide a novel 
electroforming masking ring which prevents any metal 
overlap from being electroplated around the rim of the 
matrix. 
A further object of the invention is to provide an im 

proved ring which clamps the rim of a matrix so securely 
to a backup disc that no additional clamping is required 
at the center of the matrix. 
These and other objects and advantages of the inven 

tion are attained by providing a ring formed with an 
annular recess adapted to receive the backup disc and 
lthe matrix. The ring is preferably of elastomeric material, 
and in one embodiment the recess is formed between two 
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side walls, at least one of which has an inner face slop 
ing inwardly toward the other side wall. In another em 
bodiment at least one of the side walls has a first inner 
face Áwhich slopes inwardly toward the other side wall 
and a second inner face which slopes from the first face 
inwardly away from the other side Wall. According to a 
third embodiment the two side walls have opposed inner 
faces which are substantially parallel. 

All of the above is more fully explained in the follow 
ing detailed description of several preferred embodiments 
of the invention, this description being illustrated by the 
accompanying drawings wherein: 

FIG. 1 is a simplified perspective view, partially in 
schematic form, of an electroplating -bath including a 
fixture embodying the present invention, wherein a matrix 
is clamped to a backup disc by a masking ring; 
FIG. 2 is an enlarged sectional view of the fixture 

taken along the line 2--2 of FIG. l; 
FIG. 3 is an enlarged fragmentary view in section of 

the fixture of FIG. 2; 
FIG. 4 is a fragmentary view in section of the masking 

ring of FIG. 3, the backup disc and the matrix Vbeing 
removed; 

FIG. 4A is a fragmentary view in section of the matrix 
and the derivative part plated thereon after completing 
an electroplating operation employing the apparatus of 
FIGS. 1-4; 

FIG. 5 is a fragmentary view in section illustrating 
another masking ring according to the invention clamping 
a matrix to a backup disc; 
FIG. 6 is a fragmentary View in section of the masking 

ring of FIG. 5, the backup disc and the matrix being 
removed; 

FIG. 6A is a fragmentary view in >section of the matrix 
and the derivative plate after completing an electroplat 
ing operation employing the masking ring of FIGS. 5 
and 6; and 

FIG. 7 is a fragmentary view in section showing still 
another masking ring according to the invention. 

In the typical embodiment of the invention shown in 
FIGS. 1~4, a tank 10 contains a suitable electrolyte 11. 
Suspended in the electrolyte are a cathode 12 and an 
anode 13, the anode being of the material to be deposited 
on the cathode. The electrodes 12 and 13 are electrically 
connected to a source 15 of direct current. The opera 
tion and techniques of electroplating are well known and 
need not be explained here. 
The cathode 12 includes the matrix 16, the side 17 0f 

which carries the program information which is eventu 
ally to be pressed or molded into the finished phonograph 
record. In producing the negative matrix or stamper from 
which the record is formed, several derivative matrices 
are successively formed by electroplating. In each opera 
tion the “new part” is plated onto the side 17 of the 
“original part” or matrix 16. 
The matrix 1-6 is clamped to a backup disc 18 which is 

preferably of electrically non-conductive material but has 
an electrically conductive face (not shown) adapted to 
make contact with the matrix. The backup disc is mounted 
at its center to a shaft 19 of an electrically conductive 
material such as copper which makes electrical contact at 
one end with the electrically conductive face, the opposite 
end of the shaft being adapted to be connected to the 
source 15. The shaft is encased in a suitable insulating 
cover 20, except for its free end, so that no metal is de 
posited on the shaft during the electroplating operation. 
The rim of the matrix is clamped to the rim of the 

backup disc by a masking ring 21, which is preferably 
made of an elastomeric material such as rubber. The 
masking ring, when viewed in cross-section, includes a 
backup wall or first side wall 22 extending radially in 
wardly, í.e., towards the center of the ring, which ís 
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adapted to abut the backup disc 18, and an end wall 23 
extending substantially perpendicularly from the backup 
wall. The end wall is formed with a second side wall or 
flange 24 extending radially inwardly therefrom, so that 
an annular recess 25 is formed between the backup wall 
and the ñange. The inner face 26 of the flange slopes from 
the end wall inwardly toward the backup wall to a rim 
27. The distance from the rim to the backup wall is pref 
erably less than the combined width of the backup disc 18 
and the matrix 16, while the width of the recess at the end 
wall is greater than this combined width. When the mask 
ing ring is snapped over the rims of the backup disc and 
the matrix, the end wall and the flange are flexed slightly 
outwardly (see FIG. 3), and the matrix is securely 
clamped to the backup disc, the greatest force being 
applied at the rim 27. Due to the excellent clamping 
action at the rim of the matrix, no additional clamping 
is required at the center of the matrix as is necessary 
with conventional masking rings, so that it is possible to 
produce matrices Without center holes with a masking 
ring according to the present invention. It is apparent that 
this masking ring can also be used in the production of 
matrices with center holes, if desired. 

Furthermore, there is no “creep” of metal deposit past 
the point of contact between the rim 27 and the matrix  
16 to form a metal overlap around the rim of the matrix. 
FIG. 4A illustrates in full lines the rim of the new part 
or derivative matrix 30 which is electroplated onto the 
side 17 of the matrix 16 when the matrix is clamped by 
the ring 21. The metal overlap around the matrix 16 
which is permitted by conventional masking rings is 
shown in phantom at 31. It is apparent that this overlap 
must be removed by grinding, filing, sandingr or cutting, 
which is not only costly in itself but is destructive of a 
considerable number of derivative matrices. In contrast, 
the new part 30 is readily “stripped” or separated from 
the matrix 16 by hand, no tools being required. 
The derivative matrix produced by each electroplating 

Operation has a diameter slightly smaller than the original 
matrix (see FIGS. 4A and 6A), but one masking ring 
can be used for the several electroplating operations in 
the manufacture of stampers, inasmuch as the ring is of 
elastomeric material and is stretched around the matrix 
and the backup disc. 

It can be seen that a small bead 32 is formed at the 
rim of the new part 30. This bead is caused at the region 
of high current density adjacent the rim 27, because of 
the slope of the lower face 33 of the iiange 24 outwardly 
from the rim. Although this bead does not impede the 
stripping of the original and derivative matrices, it can » 
be eliminated, if desired, by using a masking ring 35 of 
the type illustrated in FIGS. 5 and 6. Like parts in these 
figures and in FIGS. 3 and 4 respectively, are designated 
by like primed reference numerals in FIGS. 5 and 6. The 
iiange 36 extending from the end Wall 23’ is provided i 
with a Shielding lip so that the flange has a first inner face 
26’ sloping from the end wall inwardly toward the backup 
Wall 22’ to a rim 27’, and a second inner face 37 sloping 
from the rim 27' inwardly away from the backup wall. 
The distance from the rim 27’ to the backup wall and the 
width of the recess at the end wall are preferably less than 
and greater than, respectively, the combined width of the 
matrix and the backup disc. When the matrix and the 
backup disc are inserted into the recess 25’ they are 
securely clamped as before, but there is a region of low 
current density adjacent the rim 27', inasmuch as the sec 
ond inner face 37 slopes inwardly while the lower face 33 
of the iirst embodiment slopes outwardly. FIG. 6A shows 
the shape of the rim 38 of the new part 39 which is 
formed on the matrix 16 when the matrix is `clamped to 
the backup disc by the ring 35. This rim 38 is shaped in 
conformity with the second inner face 37 of the ring 35 
as viewed in FIG. 5. 

FIG. 7 illustrates still another embodiment of the in 
vention in which a masking ring 40 of generally circular 
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cross-section is formed with two side Walls 41 and 42 
spaced by an end wall 43. The inner faces 44 and 45 of 
the side walls 41 and 42, respectively, are substantially 
parallel and are so spaced that the backup disc and the 
matrix are snugly received in the annular recess 46 
formed thereby, that is, the two side walls are slightly 
spread by the backup disc and the matrix. If a bead at the 
rim of the derivative plate is to be avoided, the ends of 
the side walls 41 and 42 may be formed with shielding 
lips similar to the one illustrated in FIGS. 5 and 6. 
Although this invention has been described with refer 

ence to specific embodiments, modifications and varia 
tions will readily occur to those skilled in the art. For 
example, an object other than a phonograph record ma 
trix may be clamped at its rim to the rim of an appropriate 
support member by any masking ring according to the 
present invention for suspension in an electroplating bath. 
Furthermore, the masking ring can be modified to take 
the form of a loop for use with an object Whose rim is 
not circular. In addition, the masking ring may be used 
to mask the rim of an object to be electroplated from 
the electroplating bath if the object is supported by means 
other than a backup disc, for example if the object has 
a suitable hole by which it may be clamped to a support 
member. Therefore, the invention is not to be construed 
as limited to the physical embodiments described, but 
all such variations and modifications are included within 
the intended scope of the invention as defined by the 
following claims. 
We claim: 
1. Apparatus for supporting a phonograph record ma 

trix to a backup disc having an electrically conductive 
face engageable with the matrix comprising a ring of 
elastomeric material including a backup wall extending 
radially inwardly and an end wall extending generally 
perpendicularly from the backup wall, the end wall being 
formed with a ñange extending radially inwardly there 
from, the -backup wall and the flange forming a recess 
in which the backup disc and the matrix are adapted to 
be received, the tiange having a iirst inner face sloping 
inwardly toward the backup wall to form a rim, the 
distance between the rim and the backup wall being 
less than the combined width of the backup disc and the 
matrix, whereby the backup disc and the matrix flex 
the ñange to provide a clamping action in which the 
greatest force is applied at the tiange rim so that the 
surfaces of the matrix under the ring and the backup disc 
are masked from the electro-plating bath and additional 
clamping of the matrix to the backup disc is unnecessary. 

2. Apparatus according to claim 1 wherein the ñange 
has a second inner face sloping from the rim inwardly 
away from the backup wall. 

3. Apparatus according to claim 1 wherein the width 
of the recess at the end wall is greater than the corn 
bined width of the backup disc and the matrix. 

4. Apparatus for suspending matrix in an electroplat 
ing bath so that only one side of the matrix is electroplated 
comprising 

a backup disc of electrically non-conductive material 
having an electrically conductive face adapted to 
make contact with the matrix, 

insulated means for conducting electrical current to 
the electrically conductive face, and 

a ring of elastometric material including an end wall 
and two side walls which form an annular recess 
adapted to receive the backup disc and the matrix. 

5. Apparatus according to claim 4 wherein the side 
walls have opposed inner faces which are substantially 
parallel. 

6. Apparatus according to claim 4 wherein at least one 
of the side walls has an inner face sloping inwardly to 
ward the other side wall. 

7. Apparatus according to claim 4 wherein at least one 
of the side walls has a first inner face sloping from the 
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end wall inwardly toward the other side Wall and a second 2,890,160 `6‘/ 1959 Hunting et al. ____ __ 204-281 
3,239,443 3/1966 Bryan et al. ______ __ 204-196 inner face sloping inwardly away from the other side wall. 
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