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This invention relates to improved devices for 
rapidly and uniformly plating objects, and novel 
methods of plating the objects. More particu 
larly the invention relates to devices for electro 
forming stampers or dies used in the manufac 
ture of phonograph records and electrical tran 
Scriptions and methods of making said stampers 
Or dies. 

It is the general object of the present inven 
tion to provide novel and improved devices and 
methods for producing stampers rapidly and 
with a minimum variation in thickness of the 
electroformed shell or stamper from the center 
to the periphery. 
Another object of this invention is to provide 

in a plating apparatus of the character de 
Scribed, baile means to direct plating current in 
Wardly of the periphery of the cathode surface 
being plated, in order to prevent an excessive 
build-up of electrodeposited metal at the pe 
riphery and thereby produce a plating of sub 
stantially uniform thickness. 
A further important object of this invention 

is to provide in plating apparatus of the char 
acter to be described, means to direct a stream 
of gas bubbles through the plating Solution and 
adjacent the Cathode Surface being plated, in 
order to produce vigorous agitation of the plat 
ing Solution and thereby permit the use of high 
current densities to obtain rapid plating. 
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Still another object of this invention is to 

provide in a plating apparatus of the character 
to be described, baffle means to direct the plat 
ing current uniformly over a metallized cathode 
Surface, and means to vigorously agitate the 
plating Solution by passing a flow of air bubbles 
through the plating Solution and adjacent the 
Surface being plated, whereby high current den 
sities may be employed to decrease the plating 
time. 
Another object of this invention is to provide 

a device for electroforming stampers comprising 
a backplate inade of electrically insulating ma 
terial chemically inert to the electrolyte, a cath 
ode holder attached at one end to the back of 
Said backplate, said cathode holder having its 
other end adapted to electrically contact a 
negative bus bar, and means at the attached end 
to make electrical contact through said back 
plate with a metal sheet held against the front 
of the backplate, means at said attached end to 
hold the object to be plated in front of said sheet 
with said sheet extending beyond the periphery 
of said object, and means to provide a stream of 
air bubbles through the plating solution and ad 
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2 
jacent to the surface of the object to be plated 
during the plating process in order to produce 
vigorous agitation of the electrolyte over the 
whole exposed face of Said object and sheet, 
Whereby a high Current density may be used to 
obtain rapid plating. 
A further object of this invention is to provide 

in a device of the character to be described, in 
clined baffle plates forwardly and inwardly and 
Overlapping the Outer edges of a metal sheet, ad 
jacent the sides and bottom edges of the back 
plate, in order to prevent the formation of trees, 
nodules and roughneSS along the edges of the 
Surface being plated and to cause the plating 
metal to deposit uniformly on the object being 
plated. 

Still another object of this invention is to 
provide in a device of the character to be de 
Scribed, a metal sheet interposed between a 
chemically and electrically inert backplate and 
the object to be plated, said sheet extending be 
yond the edges of Said object whereby the piat 
ing current is caused to distribute itself uni 
formly over the object to be plated, and to elec 
trodeposit a shell of Substantially uniform thick 
neSS without the formation of nodules, trees and 
roughness which in prior methods had a tend 
ency to form around the periphery of the object 
being plated. 

Still another object of this invention is to pro 
Wide a device for electroforming stampers com 
prising a backplate made of electrically insulat 
ing material, chemically inert to the electrolyte, 
a cathode holder attached at one end to the back 
of Said backplate, said cathodeholder having its 
other end adapted to electrically contact a nega 
tive bus bar, and means at the attached end to 
hold and make electrical contact through said 
backplate with a metallized cathode surface of a 
record to be plated, means attached to said back 
plate to provide a stream of air bubbles through 
the plating Solution and adjacent the surface of 
the record to be plated, and a baffle spaced from 
said backplate and parallel thereto, and in front 
of the record Surface being plated, said baffle 
being formed with a hole of smaller diameter 
than the diameter of the record being plated, 
whereby the electrodeposited metal is caused to 
distribute itself uniformly on the metallized 
cathode surface, and permit appreciable saving 
in copper. 
Yet another object of this invention is to pro 

vide an economical method of manufacture of 
stampers in which a minimum of equipment, 
space and labor is required... 
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Other objects of this invention will in part be 
obvious and in part hereinafter pointed out. 
The invention accordingly consists in the fea 

tures of construction, combination of elements, 
arrangement of parts, and method steps which 
Will be exemplified in the construction herein 
after described, and of which the scope of in 
Vention Will be indicated in the following claims. 

In the accompanying drawings in which are 
shown illustrative, embodiments of this invention, 

Fig. 1 is a front elevation view of a preferred 
embodiment of the invention; 

Fig. 2 is a Cross-sectional view taken along the 
line 2-2 of Fig. 1; . . . 

Fig. 3 is a top plan view of the embodiment 
shown in Fig. 1; . . . . . . . 
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ting lathe. 

4 
Sary to turn the shells down to a uniform thick 
ness on a lathe, an excessive number of cuts are 
required to make the stamper of uniform thick 
liness and this makes the process expensive both 
from the standpoint of labor and loss due to cop 
per Scrap. Furthermore, there is a tendency for 
the outer edges to be cold worked excessively in 
the cutting operation on the lathe, resulting in 
a hardening and embrittling action on the outer 
surfaces and causing distortion and even crack 
ing of the stamper when removed from the cut 

The devices and methods of the 
present invention for producing stampers over 

... coine all of these disadvantages. 
Referring now to the drawings, particularly 

Figs. 1, 2 and 3, for a more complete understand 
Fig. 4 is a top plan view of two units, of the 

embodiment shown in Fig. 1, in a plating tank; 
Fig. 5 is a cross-sectional view taken along the 

line 5-5 of Fig. 4; 
Fig. 6- is a view similar to Fig. showing an 

other embodiment of the invention; 
Fig. 7 is a top plan view of the embodiment 

shown in Fig. 6; w 
Fig. 8 is a cross-sectional view taken along line 

8-8 of Fig. 6; - - . . . . . 

Fig. 9 is an enlarged cross-sectional view of a 
pOFtion of a phonograph - record whose surface 
has been metallized; 

Fig. 10-is a view similar to 
tion of the electro.ormed stamper deposited on 
the metallized surface; and 

Fig. 11 is an enlarged cross-sectional view of 
a portion of the electroformed stamper depositsd 
of-the-retallized. Strface of the record and re 
moved from the record. 

In the manufacture of phonograph records and 
electrical tranScriptions there has been a great 
need for producing an electro-formed shell or 
stan per which has a Sihooth. Surface without 
trees. or nodules, is hard and springy... without 
being brittle, and has a Well controlled and coin 
stant thickness from the periphery to the center. 
Also, it is desirable to produce these stampers 
as rapidly as possible. . . . . . . 

In the usual method - ef. producing electro 
formed shells or stampers, the original recording 
disc which is made of wax or aluminum coated 
with a film of cellulose acetate, on which the re 
cording grooves are cut, is first ranetalized to 
make the surface electrically conductive. the 
conventional methods used are either to apply a 
gold film-by sputtering or to form a silver mirror 
by Spraying or immersion tank Faethods. This 
film, or mirror is next strengthened by applying 
a preplate at low current density to build ug., a 
shell having a thickness of approximately 0.0005." 
to 0.001'. The record disc is then plated at a 
higher current density to build up a thickness of 
approximately 0.050' of metal, usually copper. 
Obviously, it is desirable to produce these stamps, 
ers as rapidly as possible and with a minimum 
outlay of equipment, and space. Most of the 
methods in common use take from 16...to. 48 hours 
to electroform the shellor stamper. Faster plat 
ing methods have been devised by rotating the 
cathode, providing a system of baffles and circu 
lating the plating solution. These methods are 
comparatively expensive from the standpoint of 
initial equipment cost, excessive space and main 
tenance required. Also, in most of the methods 
in common use the electroformed shells show a 
variation in thickness of copper, or other metal, 
of as much as 0.050' from the center to the out 
side edge. In view of the fact that it is neces 

Fig. 9 showing a por. 
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ing of the invention, i0 designates the plating 
device embodying the invention for electroform 
ing stampers or dies used in the manufacture of 
phonograph records and electrical transcriptions. 
The plating device. 9 comprises a rectangular 
support or backplate which may be made of 
a plate of chemically aid electrically resistant 
Inaterial such as "Bakelite,’ micarta, or sinnila 
non-conductor of electricity. Said backplate if 
comprises a front. Wall 2, a rear wall 3, a top 
edge, 4 and a bottom edge S. Backpiate is 
further formed with substantially 45° beveled 
edges 6 extending forwardly and inwardly from 
the rear Wall 3 to the front Wall 2. At Suistan 
tially the center of backplate it is a shallow disc 
shaped recess in wall. 2. Extending rear 
Wardly from recess is a Sinaller disc-shaped 
recess 8, concentric with recess ... Extending 
rearwardly from... recess S. is a round hole. 3a. 
communicating with the rear Wall 3 of backplate 

for the purpose hereinafter described. 
To help prevent an excessive build-up of de 

posited metal around the periphery of the stamp 
er to be formed and to prevent, treeing of de 
posited netal along the edges of the aluminum 
sheet to be described, there is attached to each 
beveled edget G of backplate f, by any suitable 
means Such as ScreWS 9, a rectangular sheet or 
baffle. 29. The baffles. 20 are made of the same 
composition as backplate , are coextensive with 
edges. 6 and extend forwardly and inwardly of 
said backplate it. 

Flush. With the lower edge 5 and on the front, 
Wall 2 of backplate is a rectangular spacer 
bar 2? of rectangular cross-section and of chem 
ically and electrically inert materia similar to 
said backplate . . Said spacer bar 2 is attached 
to backplate by means of screws 23 or any 
other Suitable means. The triangular shaped 
holes 2 ? a formed between the ends of the spacer 
bar and baffles 20 are for the purpose of periait 
ting drainage of electrolyte when device is is 
removed from the plating bath. 
In order to permit faster plating of the record 

by use of high current densities with this inven 
tion, strong agitation of the plating solution is 
provided by a steady strean of air bubbles 
through the solution and over the surface of the 
record to be plated. To this end, there is pro 
vided a member 28. Member 24 may be made of 
the same composition as backplate and com 
prises a rear Wall 25 contacting the front wall 
of spacer bar 2? and extending beyond the side 
edges thereof, a lower horizontal edge 26 flush 
With the lower horizontal edge of spacer bar 2, 
a front wall 27 parallel to rear wall 25, and an 
upper Wall 28 sloping downwardly and rear 
Wardly at an angle of substantially 45° from 

is front wall 27 to rear wall 25. Walls 28, and 25 



2,675,848 
5. 

meet in a straight line which is substantially at 
the level of the upper horizontal edge of spacer 
bar 2, or slightly above this level. Member 24 
may be secured to spacer bar 2 by the screws 
23 or any other suitable means. The side edges 
29 of member 24 are beveled in the same manner 
as side edges 6 of backplate , and form plane 
surfaces therewith which contact the inner Sur 
faces of baffles 20 and terminate short of the for 
ward edges of said baffles 29. Member 24 is fur 
ther formed with a plurality of vertical through 
openings 30 parallel to front wall 27 and Com 
municating with the upper wall 28 and the lower 
edge 26. 

Satisfactory results have been obtained in plat 
ing large record surfaces when the through open 
ings 30 were 's' in diameter and spaced about 
%' from each other. 
In contact with the lower horizontal edge 26 

of member 24, is the upper surface of a rectan 
gular bar 3, of rectangular cross-section and of 
the same thickness and composition as member 
24. Bar 3 which protrudes slightly from both 
sides 29 of member 24 is secured to member 24 
by screws 32 or any other suitable means. Bar 
3 is further formed in its upper surface With a 
vertical groove 33, which communicates with the 
through openings 30 of member 24, and which 
terminates short of the ends of said bar 3. A 
round through passage 34 communicates with 
groove 33 and one end surface of bar 3. Inserted 
into the through passage 34 and extending be 
yond the end surface of bar 2 is a chemically 
and electrically inert tube 35 for the purpose 
hereinafter described. 

Electrical contact must be made between the 
negative terminal of a source of direct current, 
and the cathode or surface to be plated. To this 
end there is provided a heavy contact holder 36. 
Contact holder 36 comprises a bar of metal, 
preferably copper, of rectangular CrOSS-Section, 
having a vertical portion 37 extending upwardly 
along rear wall 3 from a point just below the 
center of backplate to a point above the upper 
edge 4 of backplate . Extending from the 
upper end of vertical portion 37 and making 
an angle of about 135 therewith is a smaller 
rearwardly and upwardly inclined portion 38. 
Portion 38 is formed with a through opening 39 
at its center for the purpose to be hereinafter 
described. Extending from the upper end of por 
tion 38 in a downwardly and rearwardly direc 
tion, making an angle of 90 therewith is a por 
tion 40. It will now be seen that portions 38 
and 40 form a hook-like structure adapted to 
engage a cathode bar of Square cross-section for 
an electrical connection. Wertical portion 3T is 
further formed with a round hole 4 spaced from 
its lower extremity, and in register with hole 
8a in backplate . 
By means of wing nut 67 the whole assembly 

is held rigid so that the vertical stream of air 
bubbles rises parallel to the surface of the rec 
ord, agitating the solution in Contact thereWith 
but not actually making contact with the record 
Surface. 
To connect contact holder 36 with the record 

surface to be plated there is provided a rod 42, 
externally threaded at both ends, Snugly inserted 
into holes 4 and 8d. . The forward flat end of 
rod 42 is flush with front wall. 2 of backplate. . 
The rear flat end of rod 42 projects beyond ver 
tical portion 3 of contact holder 36 and is se 
cured thereto by nut 43 in threaded engagement 
with rod 42. An internally threaded disc-like 
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6 
metal insert 44, having a flat front surface flush 
With front Wall 2 of backplate and adapted to 
Snugly fit into recesses 7 and 8 of backplate 
it, is threadedly engaged with the front external 
threads of rod 42. Rod 42 is further formed 
With an axially threaded opening 45 in its front 
end to receive a headed screw 46 for the purpose 
hereinafter described. 
To prevent the formation of nodules, trees and 

roughness around the edges of the record to be 
plated, particularly When high current densities 
are used, there is provided a rectangular metallic 
sheet 47, preferably of aluminum, which lies flat 
against front wall 2 of backplate , and in con 
tact with the front fiat surface of insert 44. 
Aluminum sheets of between 005 to s' have 
been found to produce satisfactory, results. The 
bottom edge of sheet 47 rests on the upper edge 
of the Spacer bar 2 and covers substantially the 
entire front wall 2 of backplate if, terminating 
just short of the sides and top thereof. Sheet 
4 is formed with an opening 48 at its center to 
register With opening 45 in rod 42 and through 
which Screw 46 passes. A metal washer 49 may 
be placed against the head of screw 46. The 
record 56 to be plated is interposed between the 
washer 49 and sheet 47 with the screw 46 pass 
ing through the hole 5 in the record 50. The 

ord Surface to be plated is the front surface 

All of the metal parts through which the plat 
ing current will flow are preferably made of cop 
per, With the exception of sheet 47 which may 
be of aluminum, to provide a good conductor for 
the electric current. All the metal parts, with 
the exceptions of the surface to be plated and 
sheet 4 which come in contact with the plating 
Solution or electrolyte in the plating tank should 
be painted or coated with a chemically and elec 
trically inert material in order to prevent chemi 
cal and electrical reactions with the electrolyte. 

It will now be understood that an electrical 
connection is made between the metallized cath 
Ode Surface 52 of record 50 and contact bar 36 
through Washer 49, screw 46, sheet 47, insert 44, 
rod 42, nut 43 and vertical portion 37 of contact 
bar 36. Portions of the cellulose acetate film on 
record 50, near the center hole 5 may be scraped 
away to expose a metal base to insure a good 
electrical contact between Washer 49 and sheet 
iT when screw 46 is tightened. 

For a better understanding of the plating proc 
eSS, reference is made particularly to Figs, 4 and 
5 in which 53 designates a plating tank or con 
tainer. Tank 53 is filled to capacity with the 
usual plating Solution or electrolyte 54 which may 
be a Solution of copper Sulphate and sulfuric acid 
if, for instance, the stamper is to be made of 
copper. While stampers may be made of other 
metals, as for example nickel, the process of 
Inaking copper stampers by this invention will be 
described for purposes of illustration. Two 
plating devices () are shown Within tank 53 to 
illustrate the compactneSS and simplicity possible 
in this method of plating. 
The anodes 62 may be placed as closely to the 

cathode surface as is practicable which by virtue 
Of the construction is about 2'. There are sev 
eral advantages accruing to this close spacing. 
One important advantage is the low solution IR 
drop with its resultant Saving in electrical power. 
Another advantage is to be seen in the effect of 
the air stream in agitating the Solution in prox 
imity to the anode surface thus reducing anode 
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polarization and any tendency toward sludge for 
niatofi. - 

Tank 53 comprises a substantially square bot 
tom wall 55, parallel side walls 56, a front wall 
5 and a rear wall 53. Extending outwardly 
from the upper horizontal edges of side walls 56, 
front, Wall 57 and reaf Wall 58 is a square-horize 
tal flange 59. Resting on electrical insulating 
blocks 59a on flange 58 and parallel to side walls 
56 are two metal anode bars 60 each equally 
spaced from a side wall 56 of tank 53. Anode 
bars. 60 may be of round or square cross-sectioia 
and are preferably made of copper to act as good 
conductors of electricity. Suspended from each 
anode. bar 60 by means of hooks 6 fare two ree 
tangular copper bars, 62 which are the sources of 
metal used for plating the stamper, Ahode bars 
60 are: electrically connected to a continon aridde 
terminal 63 as at 64 for the purpose of Supplyiiga. 
source of direct current to the plating solution 54. 
Midway between arode bars 63 and parallel 

thereto are two adjacent cathode bai's 35 which 
act as supports, for the plating devices E. Catha 
ode bars 65 may be of square cross-section so 
that they may rest on their edges on flange S9. 
Exteriding upwardly and outwardly from each 
cathode bar. 65 at its midpoint is a threaded 
shank 66. Plating device. 6 is hung on cathode 
bar 65. So that shank. 66 protrudes through opera 
ing 39 of cathode holder 36. Wing nut 6i is 
then screwed on shank 66 to make good electrical 
contact between the cathode hiolder 36 and the 
cathode bar 65. Cathode bars 65 are connected 
to a common cathode terrillina. 68 as at 69 for 
connection to the negative tel'Einal of a direct 
current Supply. 
A chemically inert flexible rubber tube 3 is 

coininected to tube 3 in member 3i for the pur 
pose of supplying air under pressure from an air 
compressor blower through groove 33, openings 
38 and over the metallized cathode surface 52 of 
the record 53 during the plating process, 
To make a copper stamper of the metalized 

cathode surface. 52 of the record 53, a source of 
direct current is applied across anode terminal 
63. and cathode terminal 63. A copper pre-plate 
at a low current density of about 25 amps./sc. 
ft. is formed on the metailized cathode surface 
53, until the thickness of the copper plate is of 
approximately 0.0005'' to 0.00'. 
noted that during the entire plating process 
copper will also be deposited on the aluminum 
sheet 4 which extends beyond the periphery of 
record 5), and which is electrically connected to 
the negative source of direct current. 
Air under pressure is next introduced through 

tube ) and flows through passage 34, groove 
33, openings 36 and over the metallized surface 
52 being plated. The air unifornly agitates the 
plating Solution along the Whole plating surface. 
By varying the air pressure in tube any degree 
of agitation of the plating Solution, from mild to 
eXtremely violent, may be produced. By using 
strong agitation comparatively high current den 
sities can be used and thus permit rapid elec 
trodeposition to take place. Because of this uni 
form agitation over the face of the metallized 
cathode surface 52 the metal electrodeposited is 
Smooth, uniform and of excellent physical char 
acteristics for record Stampers. 
The aluminum sheet 4 serves the function of 

preventing excessive current density around the 
periphery of record 50. This is accomplished by 
extending the metallized cathode surface 52 on 

It will be 
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both aluminum sheet 47 and metallized cathode 
surface 52. The net effect of the assembly of 
the plating device to is to provide very uniforn 
current distribution over the whole raetallized 
cathode surface 52 of the record 50 with the re 
sult that the thickness of the electroformed shell 
or stamper from the center to the periphery is 
substantially unifornia. Furthermore, the tend 
ency for nodules, trees and roughness to occur 
over the surface being piated and particularly 
around the periphery of the record 59, is prac 
tically eliminated. This smoothness and uni 
formity is a decided advantage since, as previ 
ously pointed out, a single trimming cut on a 
lathe of a few thousandths is all that is required 
to produce a satisfactory finished stamper ready 
for use. In electroforming the copper shell or 
stamper current densities as high as 200 amps,/ 
sq. ft. may be employed with an air pressure of 
about 3 lbs. until a stamper shell of 0.050' is 
formed. Excellent results have been achieved in 
building up the requisite thickness of a stamper 
in from 6 to 10 hours by this method. 
The bailes 26 and inclined wall 28 of men 

ber 24 of plating device ) serve the function of 
preventing the current from concentrating along 
the edges of the metalized cathode surface 52 
and the edges of sheet 47 thus eliminating any 
tendency toward the formation of trees and 
nodules which, as is well known in the art, are 
wasteful of metal and electrical energy, partic 
ularly when heavy electropiates are built up. 
In Figs. 6, 7 and 8 is shown another embodi 

ment of a plating device to similar to the plat 
5 ing device shown in Figs. 1, 2 and 3, except 
for the arrangement of the baffles and the elim 
ination of the metal sheet 47 behind the metals 
lized cathode surface 52 of the record 50 to be 
plated. The plating device to comprises a rec 
tangular prismatic-shaped support or backplate 
f of the same plate material as backplate it. 
Said backplate if f further comprises a front 
wall 2, a rear wall 3, a top edge f4, a bot 
tom edge i5 and side edges f 6. At substantially 
the center of backplate f i? are the same cdn. 
centric dise-shaped recesses 7 and 8 and hole 
fied as are formed in backplate f. 
A systein of baffles is attached to backplate 

for the purpose of directing the electrodeposited 
metal uniformly on the stamper to be formed 
and thereby prevent the formation of trees and 
nodules which usually form around the periph 
ery of the stamper. To this end there are pro 
vided a pair of rectangular spacer plates 9, par 
allel to each other, and each adjacent and co 
extensive with side edges 6 of backplate f. 
Plates if 9 are of the same material as backplate 
if, are perpendicular to front wall fi2 of said 
backplate f l and attached thereto by any suit 
able means. Attached to the front edges of plates 
9 by ary Suitable means is a rectangular baffle 

i20 parallel to backplate fif, of the same chem 
ically and electrically inert material, and coex 
tensive therewith. Bafile 26 is formed with a 
large round hole f2 cl concentric with disc 
shaped recesses and f e, and hole 8a. Hole 
f20a is of slightly smaller diameter than the 
metallized cathode surface 52 of the record to be 
plated. 

Flush with the lower edge i? 5 and on the front 
wall 2 of backplate if is a rectangular spacer 
bar 2 f. Spacer bar 2 is attached to back 
plate f by means of screws 23 or any other 
suitable means. The parallel side edges of spacer 

to plate 47 and causing the copper to plate onto 75 bar 2f terminate short of the inner surfaces of 
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plates 9 thereby forming a rectangular through 
opening 2 a for the purpose of permitting 
drainage of electrolyte when device O is re 
moved from the plating bath. Spacer bar 2 
is made of the same material. as backplate . 
To provide strong agitation of the plating Solu 

tion by Supplying a steady stream of air bubbles 
through the plating solution and adjacent the 
cathode surface to be plated, there is provided a 
prismatic-shaped member 24 Similar in func 
tion to member 24 of pating device ). Member 
24 is made of the same material as backplate 

and comprises a rear Wall 25 contacting the 
front Wall of spacer bar 2 and extending beyond 
the side edges thereof, a lower horizontal wall 
26 flush with the lower horizontal edge of spacer 
bar 2, a front wall 27 parallel to rear wall 25, 
and an upper wall 28 parallel to lower wall 26 
and fiush with the upper horizontal edge of Spacer 
bar 2. The parallel side edges of member 24 
contact the inner surfaces of plates 9. Mem 
ber 24 is further formed with a plurality of ver 
tical through openings 3 parallel to front Wall 
f27 and communicating with upper wall, 28 and 
lower Wall 26, similar to openings 30 in member 
24 of plating device D. Member 24 may be se 
cured to spacer bar 2 by screws 23 or any othe 
suitable means. . 

In contact with and suitably attached to the 
lower horizontal wall 26 of member 24 and the 
lower edges of plates 9 is the upper surface of a 
rectangular prismatic bar, 3. Bar 3 has the 
Same construction and function in relation to 
member 24 of plating device ff0 as it has in re 
lation to member 24 of plating device O. Inter 
posed between and suitably attached to baffle 2 
and the upper portion of front Wall 27 is a spacer 
bar 3. . . . . . 

It will now be understood that a continuous 
stream of air under pressure from an air. Com 
pressor can be introduced through tube 35, pas 
sage 34, groove 33, openings 39 and over the 
metallized cathode surface 52 of record 59 during 
the plating proceSS. - 
In plating device ?o the rear surface of record 

5) is placed flush against front wall 2 of back 
plate f is and secured thereto in the same man 
ner as record 50 is secured to plating device. It 
will be noted, however, that in plating device 
there is no metal plate interposed between the 
back of the record 5 and the front Wall 2 of 
the backplate f : . - 

It will now be understood that an electrical con 
nection is made between the metalized cathode 
surface 52 of record 59 and contact bar 38 through 
Washer 9, screw 46, insert 44, rod 42 and nut 43. 

Plating device can now be SLSpended into 
tank 53 in the same manner as plating device 8 
and metallized cathode surface 52 of record 50 
can now be plated to electroform a stamper as 
previously described. It Will be noted however 
that in plating device f is the entire cathode sur 
face plated is the metallized cathode surface 52 
of record 5). In plating device, the entire 
cathode Surface plated is the metallized cathode 
surface 52 of record 5G and the portions of metal 
sheet 37 that extend beyond...the periphery of 
record 59. . . . . . . . . 

Bafile 22d, functions to prevent an excess of 
metal from depositing around the periphery of 
the stamper. This is accomplished by diverting 
the netal ions in the plating solution from the 
periphery of the record because in travelling from 
the anode bars 62 to the metallized cathode sur 
face 52, Said ions must pass through hole 20a 
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which has a smaller diameter than said metallized 
Cathode surface. 

Referring now particularly to Figs. 9, 10 and 11, 
the record or electrical transcription to be plated 
is represented by numeral 50. Record 50 com 
prises a metal base 5ta, usually of aluminum, a 
bottom side 5 b, usually of a plastic material such 
a.S. Cellulose acetate, and a top side 5 fc also of a 
Similar plastic material. Sound recordings are 
cut into the top side 5ic, for instance, by a re 
COrding machine well known in the art. These 
recordings are in the form of grooves 5d. In 
order to make a stamper of these grooves 5id the 
entire Surface 5Ac is metallized by a very thin 
coating of metal, usually in the form of a silver 
mirror or metallized cathode surface 52. 

In the plating process the stamper 52a usually 
of copper, is deposited on the metallized cathode 
Surface 52. When stamper 52a is of the required 
thickness it is pried loose from the record surface 
5c. Stamper 52a, with the thin metallized sur 
face 52 adhered to it now contains an impression 
of the Sound recording made on the record and is 
capable of functioning as a die to stamp out 
Similar recordings. By using the above plating 
devices and methods a stamper of substantially 
uniform thickness, an excellent stamping char 
acteristic, is produced. 

If desired a metallic sheet like sheet 47 may be 
employed in the apparatus shown in Figures 6, 7 
and 8, interposed between the record 50 and the 
front Wall 2 of backplate if f. 
While the above specification has described the 

invention. With relation to a metallized matrix 
surface of a plastic or non-metallic record or 
matrix, it is understood that the inventive method 
may be applied to a metal matrix surface also. 

It will thus be seen that there are provided 
devices and processes in which the several ob 
jects of this invention are achieved and Which 
are Well adapted to meet the conditions of prac 
tical use. 
As various possible embodiments might be made 

of the above invention, and as various changes 
might be made in the above embodiment set forth, 
it is understood that all matter herein set forth 
or shown in the accompanying drawings is to be 
interpreted as illustrative and not in a limiting 
SeSe. 
I claim: 
1. A device for plating the front metallized Sur 

face of a phonograph record comprising a back 
plate, a cathode holder attached to the back of 
said backplate, said cathode holder having means 
on one end to electrically contact a negative bus 
bar of a source of direct current, and means at 
the other end to make electrical contact through 
said backplate with said metallized surface of 
Said phonograph record, means in the front of 
said backplate to hold the rear surface of said 
phonograph record in contact with the front sur 
face of said backplate, and means near the bot 
tom of said backplate to direct a stream of air 
bubbles adjacent to said metallized surface, and 
a baffle supported by said holder and disposed in 
front of and spaced from said record and having 
a hole opposed to said record, said backplate and 
baffle being made of electrical insulating material 
resistant to plating solution. -- 

2. A device for plating the front metallized Sur 
face of a phonograph record comprising a back 
plate, a cathode holder attached to the back of 
Said backplate, said cathode holder having means 
On one end to electrically contact a negative bus 
bar of a Source of direct current, and means at 
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the otheir end to make electrical contact through 
said backplate with said metallized surface of 
said phonograph record, means in the front of 
said backplate to hold the rear surface of said 
phoinograph record in contact with the front Sur 
face of said backplate, means near the bottom 
of said backplate to direct a stream of air bubbles 
adjacent to said metallized surface, said last 
leans comprising a member attached to the back 

plate and having a plurality of Vertical through 
openings parallel to each other, and a bar at 
tached to the underside of Said member, formed 
With a longitudinal groove in its upper surface 
and communicating with said through openings 
and With a through paSSage at one end of Said 
bar to receive ai1 from an air compleSSOr, a baffle 
attached to said member and disposed in front of 
and Spaced from said backplate and having an 
opening opposed to said record, said backplate 
in ember, bar and baffle being made of electrical 
insulating material resistant to plating Solutions. 

3. A device for plating the front metallized sur 
face of a phonograph record comprising a back 
plate, a Cathode holder attached to the back of 
said backplate, said cathode holder having neans 
on One end to electrically contact a negative bus 
bar of a Source of direct current, and means at 
the other end to make electrical contact through 
Said backplate With said metallized surface of 
Said phonograph record, means in the front of 
Said backplate to hold the rear surface of said 
phonograph record in contact with the front sur 
face of Said backplate, means near the bottom of 
Said backplate to direct a stream of air bubbles 
adjacent to Said metallized surface, and a baffle 
attached to said backplate and located in front of 
and Spaced from said metallized surface, said 
baffle being formed with a circular hole of smaller 
diameter than the diameter of said metallized 
Surface, Said backplate and baffle being made of 
electric insulating material resistant to plating 
Solution. 

4. A plating device for electroforming stampers 
for phonograph records comprising a backplate, a 
Cathode holder attached to the back of said back 
plate, said cathode holder having means "on one 
end to make-electrical-contact with a negative bus 
bar, and means on the other end to make-electri 
cal contact through said backplate with a metai 
lized cathode surface of phonograph record, 
jeans in the front of said backplate to hold said 
phonograph record against said backplate, and a 
baffle attached to said front of said backplate, 
said baffle being spaced from said backplate and 
metallized cathode surface, and formed with a 
circular hole having a smaller diameter than said 
metallized cathode surface of said phonograph 
record and concentric therewith, whereby the 
plating current is prevented from concentrating 
around the periphery and the formation of rhod 
ules, trees and roughness prevented around the 
periphery of said metallized-cathode surface, said 
backplate and baffle being made of electric in 
sulating imaterial resistant to plating solutions, 
and means to supply air under pressure between 
the metallized surface and baffle. 

5. A device for plating the front metallized sur. 
face of a phonographic record in a plating tank 
provided with a negative bus bar of a source of 
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direct current, said device comprising a unit which 
may be hung on the bus bar to project down into 
plating solution in the tank, Said unit comprising 
a cathodeholder having means at its upper end 
for removable attachment to said negative bus 
bar, means on said holder to Support a phono 
graph record having a front metalized Surface 
and to make electrical contact with the metallized 
surface of said phonograph record, a baffle plate 
of electric resistant material supported by Said 
holder bar in spaced relation in front of the 
phonograph record, said baffle being formed With 
an opening in opposed relation to the record, and 
means supported by said holder to direct Spaced 
streams of air bubbles adjacent said metallized 
surface and between the record and baffle, Said 
unit being removable as a whole from the bus bar. 

6. The device of claim 5 in combination with a 
backing plate of electrical resisting material, Sup 
ported on the holder and against which the back 
of the record contacts. 

7. A portable unitary device for plating the 
front metallized surface of a phonograph record, 
comprising a cathode holder having a hook at its 
upper end from which it may be hung on the neg 
ative bus bar of a plating tank, a record having a 
front metailized surface, means on the holder 
bar to support said record on a horizontal axis 
and to make electrical contact with the front 
metallized surface of said record, a baffle of elec 
trical resistant material supported by Said holder 
bar and disposed in front of the record in Spaced 
relation thereto and being formed with an open 
ing substantially coextensive with the metallized 
surface of said record whereby current in the 
plating tank is directed through the opening to 
said metallized surface, means Supported by Said 
holder bar and located between the lower end of 
the baffle and the record to direct upwardly, 
streams of air bubbles to agitate the plating Solu 
tion in the tank, said device being removable from 
the tank as a unit by unhooking the holder bal' 
from the busibar. 

8. The device of claim 7 in combination with 
a backing plate of electrical resistant material 
contacting the back of the record and supported 
on said holder. 
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