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ution, a source of electric potential for supplying an electrical current
flow from an anode through The present invention relates to selective plat-
the plating solution to the terminals the strip ing i.e., electroplating
selectively only the elec   guide comprising a rotatable mandrel arranged
to trical contact surfaces of electrical terminals to the    5    be
continuously rotated as the strip of terminals is exclusion of other
surfaces of the terminals and,         continuously  fed  to  the, mandrel,
partially in particular, terminals that are attached to a       wrapped
about the mandrel and fed therefrom, carrier strip.
driving means for the mandrel. and strip of ter- In one method of
manufacturing electrical ter-       minals, the mandrel having a plurality
of nozzles minals, the terminals are stamped and formed    10   distributed
around its axis of rotation and sup- from metal strip and are attached to a
carrier strip.   plied through conduit means with plating solution This
carrier strip is useful for strip feeding the ter  'under pressure and
arranged to direct plating minals through successive manufacturing oper-
solution at selected portions of the terminals. ations. One necessary
manufacturing operation           There is also disclosed a method for
plating involves plating, i.e.,electroplating the electrical   15 .
interior surfaces of electrical terminals that are contact surfaces of the
strip fed terminals with a    spaced apart and attached to a carrier strip
com- contact metal  usually noble metals or noble           prising feeding
the strip from a supply reel to a metal alloys. These' etals are
characterized by     strip guide which guides the terminals through a good
electrical conductivity and little or no forma-   plating  zone while they
are being  plated, tion  of oxides that reduce the conductivity. There-
20  supplying an electrolytic plating  solution to the fore  these metals,
when applied as plating, will      plating zone, bringing the terminals in
the plating enhance conductivity of the  terminals. The high       zone in
close proximity  to an anode, and cost of these metals has necessitated
precision       supplying an' electrical flow  from  the anode, deposition
on the contact surfaces of the ter-          through the  plating solution
to a cathode, the minals, and not on  surfaces of the terminals on   25
plating solution being directed into the plating which plating is
unnecessary.                          zone through nozzles associated with
individual Apparatus for plating is called a plating cell and   terminals.
includes an electrical anode, an electrical cathode      According to the'
invention apparatus having comprised of the strip fed terminals and a
plating        the features acknowledged to be disclosed in solution
i.e.,an electrolyte of metalions.A  strip   30    US-A-3    340162 is
characterized in that the feeding means feeds the strip to a strip guide.
The   anode has a plurality of anode extensions having strip guide
guidesthe terminals through a  plating  '   extended anode portions movably
mounted in zone while the terminals are being plated. The        relation
to respective nozzles and arranged to be plating solution is fluidic and is
placed in contact   movable to move extended anode portions with the anode
and the terminals. The apparatus   .35   thereof into  and from' the
interiors of the ter operates by passing electrical current from the
minals which are against the mandrel, the nozzles anode through the plating
solution to the ter-         being arranged to direct plating solution into
the 



minals. The metal ions deposit as metal plating       interiors of the
terminals and upon the extended on those terminal surfaces in contact with
the         anode portions, whereby the nozzles inject plat- plating
solution.                                40   ing solution into the
terminal interiors in which There is disclosed in US Patent No. 3 951 761,
the extended anode portions have been received plating apparatus in which
strip fed terminals are     and electrical current flows from the extended
plated by immersion in a plating solution. The         anode portions to
the interior surfaces of the carrier strip is masked, i.e., covered by a
conduc-    terminals. tive strip, that prevents deposition of plating onto
45  According to a further aspect of the invention a the immersed carrier
strip. However, masking           method having the steps acknowledged to
be requires another manufacturing operation. Some         known from US-A-3
340 162 is characterised in immersed surfaces are difficult to mask,
particu-      that extended anode portions of the anode exten- larly the
surfaces of small size electrical terminals.  sions are entered into the
interiors of respective The present invention accomplishes selective    50
terminals as the terminals move into the plating plating according to a
rapid automatic process         zone, streams of plating solution are
pumped and apparatus without a need for masking               through the
nozzles and over the extended anode immersed terminal surfaces on which
plating is         portions and into the interiors of the terminals
unnecessary. The present invention is particularly     whereby as the
electrical current flows from the adapted for plating only interior
surfaces of strip   55    extended anode portions through the plating fed,
receptacle type, terminals, and not the exter-    solution to the interior
surface of the terminals nal surfaces, despite contact of the external sur-
defining the cathode, the interior surfaces of the faces with plating
solution.                           terminals are plated whereas external
surfaces There  is  disclosed  in  US-A-3 340 162             are
substantially free from plating, the extended apparatus for plating
interior surfaces of electrical   60    anode  portions  being  withdrawn
from  the terminals that are spaced apart and attached to a      interiors
of the terminals as the terminals move carrier strip comprising a strip
feeding means for     out of the plating zone. feeding the strip, a strip
guide which guides the        The invention will now be described, by way
of terminals through a plating zone while they are        example, with
reference to the accompanying being plated, a source of electrolytic
plating sol-   65    partly diagrammatic drawings, in which:- This is the
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4 Figure 1 is a perspective view of apparatus for  apparatus 1 according to
one embodiment of the continuous plating according to the invention
invention comprising an assembly of an insula- with parts of the apparatus
exploded,             tive disc flange 2, an insulative wheel-shaped Figure
2 is a perspective view of the apparatus  mandrel 3, an insulative nozzle
plate 4, a conduc- 



shown in Figure 1 with parts assembled,      5    tive titanium anode plate
5, a conductive copper- Figure  2A is a schematic view of the apparatus
graphite bushing 6 that is attached to the anode shown in Figure 2 combined
with  a belt         plate 5, an insulative anode extension holder
mechanism                                          plate 7, an insulative
hydraulic distributor plate 8, Figure 3is an enlarged fragmentary
perspective  a shaft 9, an end cap 10 for fitting on the end of view of a
portion of the apparatus shown in   10  the shaft9  awasher 11 and a
sealing ring 12 com- Figure 2, '
pressed between the disc flange 2 and the end Figure 4 is a view in section
of a plating cell  cap 10. The insulative parts 2, 3, 4, 7, and 8 are
apparatus incorporating the apparatus of Figure   advantageously machined
from a high density 2,
polyvinylchloride, and are stacked together with Figure 5 is a fragmentary
plan view, taken along   15  the conductive parts 5 and 6. Bolts 13 are
assem- the line 5-5 of Figure 4, of a portion of the     bled through
aligned bolt receiving holes 14 apparatus shown in Figure 4, and
illustrating an  through each of the parts 2,3,4, 5,7, and 8. These
advanced anode extension,                         parts are mounted for
rotation on the shaft 9. A Figure 6 is a view similar to Figure 5,
illustrating  continuous length of strip fed electrical terminals a
retracted anode extension,                 20   15 are  integral with, and
serially spaced along, a Figure 7 is a perspective view of a shaft of the
carrier strip 16. The terminals .15 are shown as apparatus shown in Figure
2,                      electrical receptacles of barrel forms or sleeve
Figure 8 is a section view of the shaft shown in  forms. These forms are
exemplary only, since Figure 7.
many forms of electrical receptacles exist. The Figure 9 is a perspective
view of  a vacuum    25   strip fed terminals 15 are shown in Figure 2A as
aspirator of the apparatus shown in Figure 2.     being looped over two
idler pulleys 17 and onto a Figure 10 is an elevation view of an anode
cylindrical alignment surface 18 of the mandrel 3. extension of the
apparatus shown in Figure 2.       Figure 3 shows a series of radially
projecting Figure 11 is an elevation view in section of a  teeth 19
integral with and projecting from the portion of an electrical receptacle
that has been   30   alignment surface 18. The terminals  15 are nested
immersion plated.                                in the spaces that form
nests 20 between the teeth Figure 12 is an elevation view in section of an
19. The carrier strip 16 has pilot holes 21 in which electrical receptacle
that has been plated accord-  are registered knobs 22 projecting from the
man- ing to the present invention                     drel 3. The flange 2
provides a rim projecting Figure 13 is an exploded view of an alternative
35   against and along the carrier strip 16. Figure 2A embodiment of this
invention.                     illustrates a belt looped over the pulleys
17 and Figure 14 is an enlarged fragmentary perspec-   also over two
additional pulleys 25. The belt 24 tive view of a portion of an alternative
embod    alsoisheld by the pulleys25againsttheterminals ment of the
apparatus shown in Figure 2.          15 that are nested in the nests 20,
and the belt Figure 14A is a plan view of a terminal having a   40
retains these terminals 15 against the alignment contact slot receptacle
showing the side of the   surface 18 of the mandrel 3. Thereby the stripped
terminal that faces the mandrel.                  terminals 15 are between
the belt 24 and the 



Figure 15 is a view in section of a plating cell  alignment surface 18,
whereas the belt 24 is apparatus incorporating the alternative embodi-
between the strip feed terminals and the pulleys ment of Figure 13 in the
apparatus of Figure 2.    45   17. Figure 16 is a fragmentary plan view of
a detail  Figure 3 shows a nozzle wheel 4 that is turreted of Figure 15,
and illustrating an anode extension-  with a plurality of radially spaced
orifices or spreader aligned to enter the terminal           nozzles 26.
Figures 1 and 4 show that the nozzles Figure 17 is a view similar to Figure
16, illus-  26 are aligned with and open into the nests 20. trating an
advanced anode extension-spreader.    50   Anode extensions 29 are mounted
within the Figure 18 is a perspective view of the shaft of  nozzles 26.
These figures also show the anode the apparatus shown in Figure 15,
illustrating the  plate 5 that includes a plurality of radially spaced
asymmetric cam used to advance and retract the    anode extension receiving
openings 27 that are anode extension-spreaders.
aligned with and open into the nozzle openings Figure 19 is a section view
of the shaft shown in   55   26. The anode extension holder plate 7
includes a Figure 18.                                        plurality of
anode extension receiving chambers Figure 20 is an enlarged fragmentary
perspec-   28 aligned with and communicating with the tive view of the
alternative embodiment of Figure  openings 27 in the anode plate 5. 13
illustrating the operation of the asymmetrical   Figure 10 shows an anode
extension 29 cam.                                         60   machined
from  a conductive metal such as Figure 21 is an enlarged fragmentary view
of an  titanium. The anode extension has an enlarged electrical terminal
that has been plated according  diameter body 30 and a reduced diameter
elon- to the alternative embodiment of the present      gated probe 31
integral with the body 30. A invention.
section of the probe 31 is fabricated of a coil Figures 1, 2, and 4
illustrate a mandrel  65   spring 31A which makes a probe flexible. A 3
This is the replacement sheet Date: 30/10/90    5                  0 091
209                      6 radially projecting insulative collar 32 is
mounted  phenomenon is well known in the art of hydraulic on the tip of the
probe 31. One or more flat       fluid devices. passageways 33 are recessed
in the periphery of      Figure 4 shows schematically a plating cell the
body 30 and extend longitudinally, from one    including a source E of
electrical potential applied end of the body to the other.  ,
across the strip 16 and the anode plate 5, a tank 47 As. shown in Figures
4, 5, and 6, an anode       containing a plating electrolyte 48 of precious
or extension body 30 is mounted for reciprocation in  semi-precious metal
ions and a supply hose 49 such  chamber 28. The probe .31 of each anode
leading from the tank 47 through a pump 50 and extension body 30 projects
into the openings 27,   into the conduit 36 of shaft 9. A drive sprocket 



26 that are aligned with the respective chamber   10   with an axle bushing
is secured on the distributor 28. The aligned openings 27, 26, together
with the  plate 8. chambers 28, cooperate to form  an odeextension      In
operation, the sprocket is driven by a chain passageways that mount the
anode extensions 29,    drive (not shown) to rotate the mandrel apparatus
for reciprocation. The probe 31 of each  anode     1 and to feed the strip
fed terminals 15 upon the extension 29 is mounted for advance  into an   15
mandrel 3. Electrolyte 48 is supplied under pres- interior of a terminal
15, as shown in Figure 5, and  sure from  the  hose 49  into the conduit 36
of the also for retraction out of an interior of a terminal   shaft 9. An
electrical potential from the source E is 15, as shown in Figure. As each
anode extension   applied between. the anode' plate 5 and the stri 29 is
advanced int   o an interior of a terminal 15,   fed terminals 15 to
produce a current I. The the body 30 of the anode extension will impinge
20   terminals 15 serve as a cathode onto which and stop against the anode
plate 5, providing anan    precious or semi-precious metal ions of the
elec- electrical connection therebetween                   trolyte 48 are
to be plated. Upon rotation of the Figures 1 and 4 show that the.
distributor  plate 8.  mandrel 3, each of the anode extension chambers
includes  a central opening 34 communicating.       28, in turn, will
communicate with the electrolyte with a plurality of eleclyterolyte
passageways 35 that   25  manifold 38  The electrolyte will flow under
extend radially outward of the  opening  34 and   pressure into the
electrolyte manifold 38, and communicate with respective anode extension
from there into several of the anode extension chambers 28.
chambers 28 that communicate with the electro- Figures 7 and 8 show the
shaft 9 that is made of  lyte manifold 38. The anode extensions 29 in
conductive stainless steel. The shaft 9 is provided   30   these anode
extension chambers 28 will be with a central stepped cylindrical
electrolyte con-  advanced to positions as shown in Figure 5 by the duit 36
extending entirely the length of the shaft.  electrolyte under pressure.
Electrolyte will flow A plurality of electrolyte ports 37 connect the
past the anode extension bodies 30 along the conduit 36 with a
channel-shaped electrolyte inlet  anode extension passageways 33, and be
injected manifold 38 recessed in the cylindrical periphery   35   by the
nozzles 26 into the interiors of the ter- of the shaft  A plurality of
vacuum ports 39 con-  minals 15, wetting the terminal,interiors and the
nect the conduit with a channel-shaped vacuum     anode extension probes 31
which are in the manifold 40 that is recessed in the cylindrical   terminal
interiors. Sufficient ion density and cur- periphery of the shaft 9, so
that the central     rent density are present for the ions to deposit as
opening 34 of the plate 8 communicates with the   40   plating upon the
surfaces of the terminal interiors. manifolds 38, 40. The electrolyte
passageways 35   The proximity of the probes 31 to the terminal that extend
to the central opening 34 will com-   interiors assures that the surfaces
of the terminal municate with the electrolyte inlet manifold 38,
interiors are plated, to the exclusion of the other and then the vacuum
manifold 40, in turn, as the   terminal surfaces. The collars 32 on the
anode distributor plate 8 is rotated relative to the shaft 9.  45
extensions are sized nearly to the diameters of the Figure 9, taken with
Figures 4 and 8, show a    interiors of the terminals to position the anode
vacuum aspirator 41 machined from polyvinyl-       extension probe
precisely along the central axis 



chloride. The aspirator 41 is seated in the conduit  of the terminal
interiors during the plating oper- 36 of the shaft 9. One or more
longitudinal        ation. electrolyte passageways 42 are recessed in the
50  As the mandrel apparatus 1 is further rotated, periphery of the
aspirator 41 and permit electro  the anode extension chambers 28 will
become lyte flow along the conduit 36 into the ports 37  disconnected from
the electrolyte manifold 38, and the electrolyte inlet manifold 38. A
longi-   and will become connected with the vacuum tudinal bore 43 through
the aspirator 41 permits   manifold 40. The vacuum present in the vacuum
additional electrolyte flow through the aspirator   55   manifold 40 will
tend to drawout residual electro- 41, to the end of the conduit 36, through
a        lyte in the several anode extension chambers 28 passageway 44
through the end cap 10, and out a    that communicate with the vacuum
manifold 40. conduit 45 that is attached to the end cap 10 and  The vacuum
also will retract the anode extensions communicates with the cap passageway
44. A         29 from their advanced positions, as shown in series of
vacuum ports 46 through the aspirator   60   Figure 5, to their retracted
positions, shown in intercept the bore 43. The vacuum ports 46 com-
Figure 6. Thereby the probes 31 become with- municate with the vacuum
ports 39 and the         drawn from' the interiors of the terminals 15,
vacuum manifold 40. The electrolyte flow along     plating deposition will
cease, and the terminals the bore produces a vacuum in the vacuum ports
become removed from the mandrel apparatus 1 46 and also in the vacuum
manifold 40. This   65   as the strip 6 continues to be advanced. This is
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8 Figures 13 and  15 illustrate a mandrel         the shaft. A
channel-shaped electrolyte outlet 68 apparatus 1 ' according to an
alternative embodi-  is recessed in the cylindrical periphery of the shaft
ment of the invention comprising an assembly of   9'. As the mandrel 3'
revolves about shaft 9', the an insulative bearing case 54, a two-piece
insula-  nozzles 26' communicate with the electrolyte. tive disc flange 2',
an insulative wheel-shaped    5    outlet 68 thus providing access of the
electrolyte mandrel 3', an anode extension-spreader retain-   solution to
the terminal 15'. p[err]    56, and a conductive shaft 9'. Bolts 13' are
Figures 15,18 and 19 show the asymmetric cam asserted  through aligned bolt
receiving holes     70 on the shaft 9'. The shape of cam 70 can be 14'
through each of the parts 54, 2', and 3'. These  seen in Figure 20. Mandrel
3' has a circular parts are mounted for rotation on the shaft 9'. A    to
opening 72 at its center which is dimensioned to continuous length of strip
fed electrical terminals  closely fit and cooperate with shaft 9'. The cam
70 15' are integral with, and serially spaced along, a  fits into a
circular opening 72 on the side of carrier strip 16'. The strip fed
terminals 15' are  mandrel 3' having the anode extension-spreader strip fed
to the apparatus 1' in the same manner  - passageways 58. Approximately
half of cam 70 



as are the strip fed terminals 15 as shown in   15  fits snugly against
passageways 58 while the Figure 2A.
other part of cam  70 is spaced apart from This embodiment of the invention
is used with    passageways 58. The inner ends 74 of anode electrical
terminals having contact slot recep-   extension-spreaders 29' are held
snugly against tacles of the type shown in Figure 14A. In order to  cam 70
by the anode extension-spreader retain- plate inside a slotted terminal,
according to the   20   ing ring 56. invention, the slot first must be
spread apart to   As mandrel 3' rotates around shaft 9', the permit
insertion of the anode  extension. As is   anode extension-spreaders 29'
are first extended illustrated in Figures 13 and 14, anode extension-  into
the terminals 15' as cam 70 moves against spreaders 29' are used in this
embodiment. The    passageways 58 and then retracted from ter- anode
extension-spreaders 29' are inserted   25   minals 15' where the cam is
spaced apart from essentially at right angles to the terminals 15'.  said
passageways. Figure 14 shows that each anode extension-          Figure 15
shows schematically the mandrel spreader 29' is comprised of a conductive
metal   apparatus, including a source E of electrical strip 60 and a
plastic spreader body 62. The metal  potential applied across the strip 16
and the con- strip 60 extends below the plastic spreader. The   30
ductive shaft 9'. A drive sprocket with an axle plastic spreader, body 62
has a retaining slot 64  bushing is secured to the mandrel 3'. along its
upper edge which cooperates with the      In operation, the sprocket is
driven by a chain anode extension-spreader retaining ring 56. The   drive
(not shown) to rotate the mandrel apparatus anode extension-spreader is
shaped at its outer-  1' and to feed the strip fed terminals 15' upon the
most end 66 to spread and fit within the terminals   35   mandrel 3'.
Electrolyte 48' is supplied under pres- 15' and to properly position the
metal anode      sure from a plating bath (not shown) into the portion
inside the terminal.                      conduit 36' of the shaft 9'. An
electrical potential Figure 14 shows that mandrel 3' is turreted with ,
from the source E is applied between the shaft 9' a plurality of radially
spaced anode extension-   and the strip fed terminals 15' to produce a
spreader passageways 58 which extend out-  40   current 1. The terminals
15' serve as a cathode wardly to the alignment, surface 18' and form a
onto which precious  or semi-precious metal ions series of nests 20' along
the periphery mandrel 3'.  of the electrolyte 48' are to be plated. Upon
The terminals 15' are held in these nests and     rotation of the mandrel
3', each of the nozzles 26', against the mandrel as the terminals are
plated   in turn, will communicate with the electrolyte internally. -
45   outlet 68. The electrolyte will flow under pressure Figure 14 further
shows that mandrel 3' is      into the electrolyte outlet 68, and from
there into turreted with a plurality of radially spaced orifices  several
of the nozzles 26' that communicate with or nozzles 26' at the base of the
anode extension-  the electrolyte outlet 68. The anode extensions spreader
passageways 58. When the anode           29' in these anode
extension-spreader passage- extension-spreaders 29' are placed in the man-
50   ways 58 will be advanced to positions as shown in drel, the metal
strips 60 lie within the nozzles 26'.  Figure 17 by action of the
asymmetric cam 70. As shown in Figures 14, 15, 16, and 17, the
Electrolyte will flow past the metal portion anode 



anode extension-spreader 29' is mounted for       extension-spreader 29'
into the interiors of the recriprocation in each passageway 58. The
terminals 15', wetting the terminal interiors and shaped end 66 of each
anode extension-spreader   55   the portion of the anode extensions which
are in is mounted for advancing into the slot of a       the terminal
interiors. Sufficient ion density and terminal 15' as shown in Figure 16.
Figure 17     current density are present for the ions to deposit shows the
advanced anode extension-spreader in    as plating upon the surfaces of the
terminal the terminal 15'. As each anode extension-        interiors. The
proximity of the anode extension- spreader 29' is advanced it is held in
contact with   60   spreader end 66 to the terminal interiors assures the
conductive shaft 9', providing an electrical  that the surfaces of the
terminal interiors are connection therebetween.
plated to the exclusion of the other terminal Figures 15, 18 and 19 show
the conductive shaft  surfaces. Excess electrolyte will flow past the 9' is
provided with a central cylindrical electrolyte  anode extension-spreader
and will be returned to conduit 36' extending along part of the length of
65   the plating bath (not shown). This is the replacement sheet
Date:30/10/90    9       0 091  209          10 As the mandrel apparatus 1'
is further rotated,    another such as an under-layer of palladium the
passageways 58 will become disconnected         followed by an over-layer
of gold. from the electrolyte outlet 68. The action of cam      Heretofore,
plating of electrical receptacles was 70 will cause the anode
extension-spreaders to       accomplished by the prior processes of
plating. withdraw from the interiors of the terminals 15',    5    over a
strip of base metal prior to forming the and plating deposition will cease.
The terminals     strip into receptacle configurations, or by immers become
removed from the mandrel apparatus 1'          ing fully formed electrical
receptacles in plating as the strip 16' continues to advance.
electrolyte and. plating all the surfaces of the In this alternative,
embodiment 1' of the man-     receptacles. Each of these prior processes
had drel  apparatus, the use of mechanical means to     disadvantages.
reciprocally move the anode extension-spreaders        Forming a base metal
strip subsequent to p1at- into and outof the  terminals eliminates anumber
ing applies bending. stresses in the plating of parts that are necessary
for the hydraulically-  Observation by a microscope would reveal stress
operated mechanism  to provide reciprocating        cracks in the surface
of the outer plating layer. movement Mechanical means      can also be used
15   The cracks would be most prevalent in the areas with mandrel apparatus
1. The use of anode          of most severe bending. Severe bending also
extension-spreaders inserted at right angles to      would cause localized
separations of the outer the terminals  instead of a straight line
insertion  plating layer from the metal underlying the outer -also reduces
the number of parts requiredforthe     plating layer. These separations,
called occlu- 



mandrel apparatus.                             20   sions, would be
observed  by  microscopic Because  the slots in the terminals used in
observation of a cross-section of the outer plating embodiment 1' must be
spread apart to permit         layer and the underlying metal. These stress
insertion of the anode extension, the anode          cracks and occlusions
are defects that would extension-spreaders do become worn after a
permit corrosion of the underlying base metal period of time Depending upon
the type of plastic   25   and would be adverse to quality of the outer
used over 25,000 insertions per anode extension-    plating layer Further,
stamping of the plated base spreader  can  be  made before replacement is
metal produces shears through the plating layers, necessary. The worn anode
extension-spreaders        exposing the base metal underlying the plating.
are  designed to be disposable and are easily          Figure 11 depicts a
cross-section of an electrical replaced by removing bolts 13 and separating
the    30   receptacle plated with a layer of nickel 51, and three main
pieces  The anode extension-spreader      then immersion plated in
cobalt-gold electrolyte, retaining ring  is then removed and new anode
using an anode external to the receptacle during extension-spreaders
inserted. Flange 2' is made      plating. Both the interior and the
exterior of the in two parts to facilitate replacement of the anode
receptacle receive plating deposit 52. The deposit extension-spreader
retaining ring.             35   on the interior rapidly tapers in
thickness from the The present invention relates additionally to an   end
of the receptacle toward the innermost depth electrical terminal that has
an interior with a      of the receptacle. For example, the thickness
contact metal deposit applied by the apparatus       varies from 0;51 [err]
at the end of the receptacle to described in conjunction with Figures 1
through      zero thickness at a depth of 0.36 centimeters from 10 or
Figures 13 through 20. The deposit has   40   the end of the receptacle.
This tapered charac- observable characteristics that distinguish from
teristic results from the progressive exponential characteristics of
plating applied by apparatus      decrease in charge density or current
density due and a process other than that described in con-      to
distance from the external anode. So that junction with Figures 1 through
10 or Figures 13     thinner portions of the tapered deposit will meet
through 20. A standard requirement of the elec-   45   the requirement for
minimum thickness, other trical industry is that an electrical receptacle
of  portions of the deposit must have excess thick- base metal, copper or
its alloy, should be plated    ness that wastefully consumes the plating
ions of first with nickel or its alloy, then have its interior  the
electrolyte. Since the exterior of the receptacle plated with a precious or
semi-precious metal       is relatively near the external anode, the
deposit is such as cobalt-gold alloy that assures electrical   so   thicker
than the deposit on the receptacle interior. conductivity  Further, the
plating must equal or     For example, the deposit has a thickness of 1.1
exceed a specified thickness that allows for wear    microns at a depth of
0.05 centimeters and a thick- removal of the layer by abrasion. For
example,       ness of 0.51 microns at a depth of 0.36 centi- one standard
specification requires 0.38 [err] thick-   meters. Deposit on the exterior
of the receptacle ness of cobalt-gold plating extending from the   55   is
not subjected to wear removal. Therefore, any end of the receptacle to a
depth of 0.51 centi-      plating in excess of a flash, i.e., approximately
meters within the receptacle interior. The exterior  0.13 [err] in
thickness, is wasted consumption. 



surfaces of the receptacle are not subject to wear   Masking, i.e.,
covering, the receptacle exterior removal. Therefore, only a flash, i.e.,
0.13 [err] in  during plating will eliminate the exterior deposit.
thickness, of plating is required.             60    However, masking
requires an operation prior to The deposit of noble metal or noble metal
alloy    plating and is not conductive to a mass produc- may also be
comprised of successive layers of        tion process. Further, masking
does not eliminate noble metals such as gold, palladium, platinum,
wasteful consumption of a tapered deposit on the silver, or their alloys.
Successive layers of differ-  interior of the receptacle. Upon removal of
the ent noble metals may also be plated on one    65    masking, an abrupt,
not tapered, edge of the This is the replacement sheet 6 Date: 30/10/90
11                   0 091  209                       12 plating would be
observed where the plating had      is continuously fed to the mandrel (3,
3'), partially met the masking.
wrapped about the mandrel (3, 3') and fed there- In the receptacle 15 of
the present invention,      from, driving means for the mandrel (3, 3') and
shown in Figure 12, the terminal is stamped and       strip of terminals
(15, 15'), the mandrel (3, 3') formed from a base metal of copper or its
alloy. A  5    having a plurality of nozzles (26, 26') distributed layer of
nickel or its alloy is plated over all       around its axis of rotation
and supplied through surfaes of the terminal, including the sheared
conduit means (36, 36') with plating solution edge [err] during the
stamping and forming        under pressure and arranged to direct plating
operations. Using the apparatus as described in       solution at selected
portions of the terminals (15, conjunction with Figures 1 through 10, the
interior    10   15'), characterised in that the anode has a plu- is plated
with an outer layer 76 of a precious or    rality of anode extensions (29,
29') having semi-precious metal such as gold, platinum,           extended
anode portions (31, 60) movably palladium or silver, or the alloys thereof,
such as   mounted in relation to respective nozzles (26, 26') cobalt-gold.
For example, an outer layer of plating   and arranged to be movable to move
extended in the form of cobalt-gold of relatively even thick-   15   anode
portions (31, 60) thereof into and from the ness is deposited along the
length extending from    interiors of the terminals (15, 15') which are the
end of the receptacle to a distance of 0.51       against the mandrel (3,
3') the nozzles (26, 26') centimeters toward the innermost depth of the
being arranged to direct plating solution into the interior. An abrupt and
steep taper is at the edges  interiors of the terminals (15, 15') and upon
the of the plating. There is an absence of cobalt-gold,   20    extended
anode portions (31, 60), whereby the of equal or greater thickness, on the
receptacle      nozzles (26, 26') inject plating solution (48, 48')
exterior. The even thickness and abrupt tapered       into the terminal
(15, 15') interiors in which the edges are characteristics of the plating
deposit      extended anode portions (31, 60) have been 



achieved by selective plating according to the        received, and
electrical current flows from the invention. The length of the plating
deposit sub-   25    extended anode portions (31, 60) to the interior
stantially is equal to the length of the anode        surfaces of the
terminals (15, 15'). extension probe 31 that extends within the recep-
2. An apparatus as set forth in claim 1 charac- tacle interior. At the
terminal end of the probe 31,  terised in that a contact spreader (62) is
provided the charge and current densities abruptly cease,      on the anode
extensions (29'). causing an abrupt tapered edge of the plating    30
3. An apparatus as set forth in either of claims 1 deposit The charge and
current densities also        or 2, characterised in that the mandrel (3,
3') is cease at the chamfered end of the receptacle,         rotatably
mounted on a shaft (9, 9'), the periphery causing an abrupt tapered edge of
the plating         of the shaft (9, 9') includes an inlet manifold (38,
deposit. There is no need for masking the recep-      38') that
communicates with the conduit (36, 36') tacle exterior, and the plating
deposit does not   35    and the interior of the mandrel (3, 3'), the
nozzles have the non-tapered edge that would result from      (26, 26')
communicate with the interior of the masking. Further, the plating deposit
is substan-   . mandrel (3, 3') and are arranged to communicate tially free
of stress cracks and occlusions, and has  with the inlet manifold (38,38')
upon revolution of a grain structure characteristic of plating deposit.
the mandrel interior about the shaft (9, 9'). Figure 21 shows a receptacle
15' plated, using    40  4. An apparatus as set forth in either of claims 1
the apparatus as described in conjunction with,       or 2, characterised
in that an asymmetric cam (70) Figures 13 through 20; The plating deposit
76' on     reciprocally moves the extended anode (60) of the the interior
surface of 15' has the same charac-      anode extensions (29, 29') into
and out of the teristics as the plating 76 on terminal 15 as shown
interior of the terminals (15, 15'). in Figure 12.
45     5. An apparatus as set forth in claim 1 charac- The receptacles 15
and 15' are only exemplary      terised in that the probe portions (31) are
of the many forms of electrical receptacles, the      arranged to be
advanced into the terminal internal surfaces of which are capable of being
interiors by the flow of plating fluid (48, 48'). plated by the apparatus
of the invention.              6. An apparatus as set forth in claim 3 and
claim 50    5 characterised in that the shaft (9) includes a Claims
vacuum  aspirator (41) for withdrawing  the extended anode portions (31)
from the terminal 1. Apparatus (1, 1') for plating interior surfaces
interiors, the vacuum  aspirator (41) communi- of electrical terminals (15,
15') that are spaced     catirig with the conduit (36), the periphery of
the apart and attached to a carrier strip (16, 16') com-   55  shaft (9)
includes a vacuum manifold (40) com- prising a strip feeding means for
feeding the strip,  municating with the conduit (36), the nozzles (26) a
strip guide which guides the terminals (15, 15')    being arranged to be
brought into communica- through a plating zone while they are being
tion with the vacuum manifold (40) and then dis- plated, a source of
electrolytic plating solution     connected therefrom  and brought into
com- (48, 48'), a source of electric potential for   60    munication with
the inlet manifold (38, 38') upon supplying an electrical current flow
from  an        revolution of the mandrel interior about the shaft 



anode (5) through the plating solution to the         (9). terminals (15,
15'), the strip guide comprising a       7. A method for plating interior
surfaces of rotatable mandrel (3, 3') arranged to be con-
electrical terminals (15, 15') that are spaced apart tinuously rotated as
the strip of terminals (15, 15')   65   and attached to a carrier strip
(16, 16') comprising 7            This is the replacement sheet Date:    11
0 091  209                      12 plating would be observed where the
plating had     is continuously fed to the mandrel (3,3'), partially met
the masking.                                     wrapped about the mandrel
(3, 3') and fed there- In the receptacle 15 of the present invention,
from, driving means for the mandrel (3, 3') and shown in Figure 12, the
terminal is stamped and      strip of terminals (15, 15'), the mandrel (3,
3') formed from a base metal of copper or its alloy. A    5    having a
plurality of nozzles (26, 26') distributed layer of nickel or its alloy is
plated over all      around its axis of rotation and supplied through
surfaces of the terminal, including the sheared      conduit means (36,
36') with plating  solution edg, [err] during the stamping andforming
under pressure and arranged to direct plating operations. Using the
apparatus as described in      solution at selected portions of the
terminals (15, conjunctionwith Figures 1 through 10,the interior   10
15'), characterised in that the anode has a plu- is plated with an outer
layer 76 of a precious or    rality of anode extensions (29, 29') having
semi-precious metal such as gold, platinum,          extended  anode
portions (31, 60) movably palladium or silver, or the alloys thereof, such
as  mounted in relation to respective nozzles (26, 26') cobalt-gold. For
example, an outer layer of plating  and arranged to be movable to move
extended in the form of cobalt-gold of relatively even thick-   is   anode
portions (31, 60) thereof into and from the ness is deposited along the
length extending from    interiors of the terminals (15, 15') which are the
end of the receptacle to a distance of 0.51      against the mandrel (3,
3'), the nozzles (26, 26') centimeters toward the innermost depth of the
being arranged to direct plating solution into the interior An abrupt and
steep taper is at the edges   interiors of the terminals (15, 15') and upon
the of the plating. There is an absence of cobalt-gold,   20   extended
anode portions (31, 60), whereby the of equal or greater thickness, on the
receptacle     nozzles (26, 26') inject plating solution (48, 48')
exterior. The even thickness and abrupt tapered     into the terminal (15,
15') interiors in which the edges are characteristics of the plating
deposit     extended anode portions (31, 60) have been achieved by
selective plating according to the      received, and electrical current
flows from the invention. The length of the plating deposit sub-   25
extended anode portions (31, 60) to the interior stantially is equal to the
length of the anode      surfaces of theterminals (15, 15'). extension
probe 31 that extends within the recep-      2. An apparatus as set forth
in claim 1 charac- tacle interior. At the terminal end of the probe 31,
terised in that a contact spreader (62) is provided 



the charge and current densities abruptly cease,     on the anode
extensions (29'). causing an abrupt tapered edge of the plating    30    3.
An apparatus as set forth in either of claims 1 deposit. The charge and
current densities also       or 2, characterised in that the mandrel (3,
3') is cease at the chamfered end of the receptacle,        rotatably
mounted on a shaft (9,9'), the periphery causing an abrupt tapered edge of
the plating        of the shaft (9, 9') includes an inlet manifold (38,
deposit. There is no need for masking the recep-     38') that communicates
with the conduit (36, 36') tacle exterior, and the plating deposit does not
35   and the interior of the mandrel (3, 3'), the nozzles have the
non-tapered edge that would result from     (26, 26') communicate with the
interior of the masking. Further, the plating deposit is substan-
mandrel (3, 3') and are arranged to communicate tially free of stress
cracks and occlusions, and has  with the inlet manifold (38,38') upon
revolution of a grain structure characteristic of plating deposit.  the
mandrel interior about the shaft (9, 9'). Figure 21 shows a receptacle 15'
plated, using    40  4. An apparatus as set forth in either of claims 1 the
apparatus as described in conjunction with       or 2, characterised in
that an asymmetric cam (70) Figures 13 through 20. The plating deposit 76'
on   reciprocally moves the extended anode (60) of the the interior surface
of 15' has the same charac-     anode extensions (29, 29') into and out of
the teristics as the plating 76 on terminal 15 as shown  interior of the
terminals (15, 15'). in Figure 12.                             45      5.
An apparatus as set forth in claim 1 charac- The receptacles 15 and 15' are
only exemplary      terised in that the probe portions (31) are of the many
forms of electrical receptacles, the     arranged to be advanced into the
terminal internal surfaces of which are capable of being     interiors by
the flow of plating fluid (48, 48'). plated by the apparatus of the
invention.              6. An apparatus as set forth in claim 3 and claim
so    5 characterised in that the shaft (9) includes a Claims
vacuum  aspirator (41) for withdrawing  the extended anode portions (31)
from the terminal 1. Apparatus (1, 1') for platinginterior surfaces
interiors, the vacuum  aspirator (41) communi- of electrical terminals (15,
15') that are spaced    cating with the conduit (36), the periphery of the
apart and attached to a carrier strip (16,16') com-   55   shaft (9)
includes a vacuum manifold (40) com- prising a strip feeding means for
feeding the strip,  municating with the conduit (36), the nozzles (26) a
strip guide which guides the terminals (15, 15')   being arranged to be
brought into communica- through a plating zone while they are being
tion with the vacuum manifold (40) and then dis- plated, a source of
electrolytic plating solution    connected therefrom  and brought into com-
(48, 48'), a source of electric potential for   so    munication with the
inlet manifold (38, 38') upon supplying an electrical current flow from  an
revolution of the mandrel interior about the shaft anode (5) through the
plating solution to the       (9). terminals (15, 15'), the strip guide
comprising a      7. A method for plating interior surfaces of rotatable
mandrel (3, 3') arranged to be con-        electrical terminals (15, 15')
that are spaced apart tinuously rotated as the strip of terminals (15, 15')
65   and attached to a carrier strip (16,16') comprising 7   This is the
replacement  sheet 
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feeding the strip from a supply reel (17, 17') to  a   jeweiligen DOsen
(26, 26') beweglich angebracht strip guide which guides  the terminals (15,
15')  sind und sich derart bewegen lessen, daB sich through a plating zone
while they are being         ihre verlangerten Anodenbereiche (31, 60) in
das plated, supplying an electrolytic plating solution  Innere der an der
Trommel' (3, 3') anliegenden to the plating zone, bringing the terminals
(15,   5    Anschlusse (15, 15') hinein sowie aus dem Innes 15') in the
plating zone in close proximity to an  ren heraus bewegen lassen, wobei die
Dusen (26, anode, and supplying an electrical flow from the    26') dazu
ausgelegt sind, Plattierl6sung in des anode, through the  plating solution
(48, 48') to a  Innere der Anschlusse (15, 15') hinein sowie auf - cathode,
the plating solution being directed. into .  die verlangerten
AnodenberIiche (31, 60) zu len- the plating zone through nozzles (26, 26')
asso- -  io: ken, wodurch die DOsen (26,. 26') Plattierl6sung ciated with
individual terminals (15, 15'). charac-    (48, 48) in die Innenbereiche
der Anschlusse (15, terised in that extended anode portions (31,60) of
15'), in denen die verlingerten Anodenbereiche the anode extensions
(29,29') are entered into the  (31, 60) aufgenommen sind, einspritzen und
elek- interiors of respective terminals (15,. 15') as the.  trischer Strom
von den verlangerten Anoden. terminals  (15, 15') move into the plating
zone,   i5   bereichen (31, 60) zu den innenliegenden Flachen streams, of
plating solution (48, 48') are pumped   der Anschlsse (15, 15') flieBt.
through the nozzles (26, 26') and over  the          2. Vorrichtung nach
Anspruch 1, dadurch g  e- extended anode portions (31, 60) and into the
kennzeichnet, daB an den Anordenfortsatzen (29') interiors of the terminals
whereby as the electrical  eine Kontaktspreizeinrichtung (62) vorgesehen
current flows from the extended anode portions.  2o   ist.  ' (31, 60 )
through the plating solution (48, 48') to  .3. Vorrichtung nach Anspruch 1
oder 2, dadurch the    interior surface: of the. terminals (15, 15')
gekennzeichnet, daB die Trommel (3,3') auf einer defining the cathode, the
interior surfaces of the  Achse (9, 9') drehbar montiert ist, daB der
terminals (15, 15') are plated whereas external      Umfang der Achse (9,
9') eonen EinlaBverteiler surfaces  are substantially free from plating,
the   25   (38, 38') aufweist, der mit dem 'Kanal (36, 36') und extended
anode portions (31, 60) being with-        dem Inneren der Trommel (3, 3')
kommuniziert, drawn from the interiors of the terminals (15, 15')  und daB
die DOsen (26, 26') mit dem Inneren der' as the terminals (15, 15') move
out of the plating  Trommel (3, 3') kommunizieren und dazu ausge- zone.
legt sind, bei Umdrehung des Trommelinneren 30   um die Achse (9, 9') mit
dem EinlaBverteiler (38, Patentanfprflche                                 .
38') zu kommunizieren. 4. Vorrichtung nach Anspruch 1 oder 2, dadurch 1.
Vorrichtung (1, 1') zum Plattieren von Innen-  gekennzeichnet, daB ein
asymmetrisches Steuer- 



flachen von elektrischen AnschlOssen (15, 15'),    flichenglied  (70) die
verlingerten  Anoden- die voneinander beabstandet und an einem    36
bereiche (60) derAnodenfortsitze (29, 29') in hin- Tr3gerstreifen (16,116')
angebracht sind, mit einer  und hergehender Weise in des Innere der
Streifenfordereinrichtungzum Transportieren des    Anschlisse (15, 15')
hinein sowie aus diesem- Streifens,  elner  Streifenfuhrung,  die  die
heraus bewegt. Anschlulsse (15,15') durch eine Plattierzone frihrt,  5.
Vorrichtung nach Anspruch 1, dadurch ge- wihrend diese plattiert werden,
einem Vorrat   4o   kennzeichnet, daB die Sondenbereiche (31) dazu oiner
elektrolytischen Plattierl8sung (48, 48'),    ausgelegt sind, durch den
Strom des Plattierfluids einer Quelle eines elektrischen Potentials zum-
(48, 48') in des Innere der Anschlusse hinein vor- Zufuhren eines
elektrischen Stromes von einer    .   bewegt zu werden. Anode (5) durch die
Plattierlosung zu den             6. Vorrichtung nach Anspruch 3 und
Anspruch Anschlulssen (15, 15'), wobei die Streifenfhrung    45   5,
dadurch gekennzeichnet, dal die Achse (9) eine eine drehbare Trommel (3,
3') aufweist, die dazu    Unterdrucksaugeinrichtung  (41) zum  ZurOck-
ausgelegt ist, eine kontinuierliche Rotations-      ziehen der verl!ngerten
Anodenbereiche (31) aus bewegung auszufjhren, wihrend der Streifen
dem Inneren der Anschlusse beinhaltet, dal die von Anschlulssen (15, 15')
kontinuierlich zu der    Saugeinrichtung (41) mit dem Kanal (36) kom-
Trommel (3, 3') transportiert wird, teilweise um    50   muniziert, daB der
Umfang der Achse (9) einen die Trommel (3, 3') geschlungen und von dieser
Unterdruckverteiler (40) beinhaltet, der mit dem wegtransportiert wird, und
mit einer Antriebsein-   Kanal (36) kommuniziert, und daB die DOsen (26)
richtung fOr die Trommel (3, 3') und den Streifen   dazu ausgelegt sind,
bei der Umdrehung des von Anschlussen (15, 15'), wobei die Trommel (3,
Trommelinneren um die Achse (9) mit dem Unter- 3') eine Mehrzahl von Dusen
(26, 26') aufweist,  55   druckverteiler (40) in Kommunikation gebracht zu
die urn ihre Rotationsachse herum verteilt ange-    werden und dann von
diesem getrennt und mit ordnet sind und denen durch eine Kana'leinrich-
dem Einlagverteiler (38, 38') in Kommunikation tung (36,36') unter Druck
stehende Plattierl6sung   gebracht zu werden. zugefuhrt wird und die dazu
ausgelegt sind,          7. Verfahren zum Plattieren von Innenflichen
Plattierlosung  an ausgewahIte Bereiche der   60   von elektrischen
Anschl~ssen (15, 15'), die von- 'Anschlusse (15, 15') zu leiten, dadurch
ge-        einander beabstandet und an einem  Trager- kennzeichnet,
streifen (16, 16') angebracht sind, bei dem der dal3 die Anode eine
Mehrzahl von Anodenfort-      Streifen von einer Zufuhrspule (17, 17') zu
einer sitzen (29, 29') besitzt, die verlangerte Anoden-   Streifenfuhrung
transportiert wird, die  die bereiche (31, 60) aufweisen und in Relation zu
den   65   Anschlusse (15, 15) durch eine Plattierzone f~hrt, ThIs Is the
replacement sheet 8    15                   0 091  209
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wahrend diese plattiert werden, bei dem eine         des bornes (15, 15')
et les faire sortir de ces elektrolytische Plattierlosung zu der
Plattierzone   bornes qui sont contre le mandrin (3, 3'), les geleitet wird
und die Anschlusse (15, 15') in der    buses (26, 26') etant agencees de
facon a diriger Plattierzone sehr nahe zu einer Anode gebracht       la
solution de m6tallisation a I'interieur des werden und bei dem sine
elektrische Stromung    5    bornes (15, 15') et sur les parties d'anode
pro- von der Anode durch die Plattierlosung (48, 48').    long6es (31, 60),
les buses (26, 26') injectant la zA  per Kathode geleitet wird und die
Plattier-      solution de metallisation (48, 48') & l'interieur des liung
durch den sinzelnen Anschlussen (15,15')      . bornes (15, 15') dans
lesquelles les parties zugeordnete Dusen (26, 26') in die Plattierzone
d'anode prolongees (31,60) ont et6 recues, et une geleitet wird, dadurch
gekennzeichnlet, dal ver-   10   courant 6lectrique circulant des parties
d'anode l1ngerte Anodenbereiche (31, 60) der Anodenfort-     prolong6es
(31, 60) vers les surfaces interieures sitze (29, 29') in des Innere der
jeweiligen         des bornes (15, 15'). Anschlusse (15, 15') eingefuhrt
werden, wahrend        2. Appareil selon la revendication 1,:caract6rise
sich die AnwchlOsse (15, 15') in die Plattierzone    en ce qu'un ecarteur
(62) de contacts est prevu sur bewegen, daB Strome von Plattierlosung
(48,48')   15   les prolongements d'anode (29'). durch die DOsen (26, 26').
und uber die ver-           3. Appareil selon l'une des revendications 1 ou
lAngerten Anodenbereiche (31, 60) sowie in das       2, caracteris6 en ce
que le mandrin (3, 3') est Innere der Anschlusse. hinein gepumpt werden,
mont6 de facon a pouvoir tourner sur un arbre (9, wodurch beim Flielen des
elektrischen Strorras       9'), la p6riph6rie de I'arbre (9, 9') presente
un von den verlangerten Anodenbereichen (31, 60)   2o   collecteur d'entree
(38,38') qui communique avec durch die Plattierl6sung (48,48') zu den
innenlieg-  le conduit (36, 36') et avec l'int6rieur du mandrin enden
Flachen  der die Kathode bildenden            (3, 3'), les buses (26, 26')
communiquent avec v ~  Anschlusse (15, 15') die. innenliegenden Fliachen
I'int6rieur du mandrin (3, 3') et sont agencees der AnwchlOsse (15, 15')
plattiert werden, wah-      pour communiquer avec le collecteur d'entr6e
rend externe FRichen im wesentlichen frei von    25   (38, 38') sous
l'effet d'une rotation de l'interieur einer Plattierung bleiben, und daB
die ver-         du mandrin autour de I'arbre (9, 9'). Iangerten
Anodenbereiche (31, 60) bei der Bewe-        4. Appareil selon l'une des
revendications 1 ou gung derAnschlusse(15,15')ausderPlattierzone   .     2,
caract6ris6 en qu'une came asymetrique (70) heraus aus dem Inneren der
Anschlusse (15, 15')     fait executer un mouvement alternatif aux parties
zuruckgezogen werden.                          30   d'anode prolongees (60)
des prolongements d'anode (29, 29') pour les introduire A I'interieur
Revendications                                       des bornes (15, 15')
et les faire sortir des bornes. 5. Appareil selon Ia revendication 1,
caract6rise 1. Appareil (1, 1') pour la metallisation des      en ce que
les parties de sondes (31) sont agen- surfaces interieures de bornes
electriques (15,   35   cees pour etre avancbes A I'interieur des bornes
15') qui sont espacees et attachees A une bande      par I'4coulerhent du
fluide de metallisation (48, (16, 16') de support, comprenant des moyens
48'). d'avance de bande destines a faire avancer la          6. Appareil
selon la revendication 3 et la 



bandej un guide de bande qui guide les bornes        revendication 5,
caract6rise en ce que I'arbre (9) (15, 15') 3 travers une zone de
m6tallisation dans   40   comprend un aspirateur (41) a vide destine 3
laquelle. elles sont metallisees, une source de     retirer les parties
d'anode prolong6es (31) de solution de m6tallisation 6lectrolytique (48,
48'),  I'interieur des bornes, I'aspirateur A vide com- une source de
potentiel electrique destinee a faire  muniquant avec le conduit (36), la
periph6rie de circuler un courant electrique d'une anode (5)       I'arbre
(9) comprend un collecteur de vide (40) i> K~- vers les bornes (15, 15') A
travers la solution de    45   communiquant avec le conduit (36), les buses
(26) metallisation, le guide de bands comprenant un       etant agencees
pour etre amenees en com- mandrin rotatif (3, 3') agenc6 pour etre mis en
munication avec le collecteur de vide (40) puis rotation en continu pendant
que la bands de          pour en etre separees et amen6es en communica-
bornes (15, 15') est avancee en continu vers le     tion avec le collecteur
d'entr6e (38, 38') sous mandrin (3, 3'), est enroul6e partiellement autour
50   l'effet d'une rotation de l'interieur du mandrin du mandrin (3, 3') et
en part, des moyens            autour de l'arbre (9). d'entrainement du
mandrin (3, 3') et de la bands       7. Procede pour m6talliser les
surfaces inte- de bornes (15, 15'), le mandrin (3, 3') presentant   rieures
de bornes electriques (15, 15') qui sont plusieurs buses (26, 26')
reparties autour de son    espacees les unes des autres et attachees A une
axe de rotation et alimentess par des moyens a    55   bande de support
(16, 16'), consistant a faire conduits (36, 36') en solution de
metallisation      avancer la bande d'un bobine debitrice (17, 17') sous
pression, et agencees pour diriger la solu-     veri un guide de bande qui
guide les bornes (15, tion de metallisation sur des parties choisies des
15') 3 travers une zone de metallisation pendant bornes (15, 15'),
caracterise en ce que I'anode      qu'elles sont metallisees, A alimenter
la zone de comporte plusieurs prolongements d'anode (29,   60
metallisation en solution de metallisation alectro- 29') possedant des
parties d'anode prolong6es        lytique, A amener les bornes (15,15')
dans la zone (31, 60), montes de facon mobile par rapport A des   de
metallisation a proximite immediate d'une buses respectives (26, 26') et
agences de facon A    anode et A faire circuler un courant electrique de
pouvoir etre deplaces pour faire penetrer leurs      l'anode vers une
cathode a travers la solution de parties d'anode prolongees (31, 60) A
l'int6rieur   65    metallisation (48,48'), la solution de metallisation 9
iiIa'Thit ithe 1epiacen*e" ll1*1111llllll1111ll 11          DZll~e; -
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dirigde vera l'int6rieur de la zone de            bornes afin que, pendant
que le courant 6eec- metallisation a travers des buses (26, 26') asso-
trique circule des parties d'anode prolongees (31 ciees a des barnes
individuelles (15, 15'), carac-      60) a travers la solution de
m6tallisation (48,48') terise en ce que des parties d'anode prolongees
vers la surface int6rieure des bornes (15, 15') (31, 60) des prolongements
d'anode (29,29') sont    5    definissant la cathode, les surfaces
int6rieures 



iritroduites a l'int6rieur de bornes respectives (15,   des bornes (15,
15') soient m6tallisees tandis que 15') pendant que lea bornes (15, 15')
sont intro-       lea  surfaces  exterieures  sont  sensiblement duites
dans la zone de metallisation, des courants      exemptes de m6tallisation,
les parties d'anode de solution de m6tallisation (48,48') sont'pomp6s
prolongees (31, 60) etant retirees de l'int6rieur a travers lea buses (26,
26') at aur les parties    to   "des. bornes (15, 15') lorsque les bornes
(15, 15') d'anode prolongis (31, 60) vers. I'int6rieur. des.      sortent
de: Ia zone de rnmtallisation. 20 '25 30 35 40 45 . ~     -5 55
- 60 25 This is the replacelment Sheet 130 35~~~~~~~~~~IL    


