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font, and William H. Scott, Seilersville, Pa., assignors, 
by aesae assignments, to Philco (Corporation, Philadel 
phia, Pa., a corporation of Abelaware 

Fied (Oct. 4, 1965, Ser. No. 142,843 
17 Claims. (C. 204-206) 

This invention relates to improvements in the electro 
chemical processing art and more particularly to improved 
apparatus for the jet electrolytic treatment of continuously 
moving parts. While this invention has broad application 
and can be used in the treatment of numerous types of 
materials by either plating or etching techniques it will be 
described in connection with the jet plating of electrical 
contacts or "terminations.” 

It is desirable, and often times necessary, to the proper 
functioning of electrical terminations, to plate the wear 
area with a heavy deposit of metal. Prior art practice 
has been to plate the entire surface of the part or manual 
ly to mask of portions not requiring plating. Both of 
these procedures have their disadvantages. The first ap 
proach results in a waste of material and the second is 
excessively time consuming. 

Moreover, certain applications require the deposition 
of exceedingly heavy deposits of metal which requirement 
cannot be achieved in an economic manner using present processing techniques. 

It is accordingly a broad object of the present inven 
tion to provide apparatus which overcomes the limitations 
of the prior art. 

It is a further object of this invention to provide ap 
paratus for the jet electrolytic treatment of moving parts 
by a continuous fabricating process. 
A still further object of the invention is to provide jet 

electrolytic processing apparatus capable of handling ma 
terial moving at different speeds of travel while maintain 
ing substantially constant treatment time. 
A further and more particularized object of the inven 

tion is to provide apparatus for the jet electrolytic treat 
ment of continuously moving parts while simultaneously 
providing for indexing and precise, localized treatment 
of individual parts. 
These and other objects within contemplation will be 

more readily understood by reference to the accompany 
ing detailed description and drawings, in which: 
FIGURE 1 is a perspective view of one form of ap 

paratus embodying the present invention; 
FIGURES 1A and 1B are enlargements showing respec 

tively the material being processed before and after treat 
ment; 
FIGURE 2 is a fragmentary perspective showing de 

tails of the plating apparatus and depicts the constructional 
features of a sector of jets comprising the plating wheel; 
FIGURE 3 illustrates an arrangement for effecting 

speed regulation of the plating wheel in accordance with 
the traversing speed of material being treated. 
FIGURE 4 shows a mechanical arrangement for cor 

relating the speed of movement of the strip stock through 
the plating station with its speed of movement at another 
location in a multistation assembly line. 
The invention, briefly described, comprises apparatus 

for the jet electrolytic treatment of continuously moving 
parts. The apparatus in its most elemental form con 
sists of a rotatable wheel made up of one or more sectors 
each comprised of a predetermined number of jet forming 
orifices. To permit indexing of each sector with parts 
undergoing treatment each sector is constructed to be in 
dependently movable through a narrow arc of motion 
about a predetermined mean position. The material to be 
treated is desirably transported in such manner as to 
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present a chain of components having a predictable and 
preferably uniform spacing between individual elements. 
Portions of the chain are automatically aligned with in 
dividual jet sectors and the sector and chain are trans 
ported in Synchronism around the plating wheel much like 
the action of a bicycle chain around its drive sprocket. 
Each sector of the wheel and its associated jets is auto 
matically indexed with a predetermined portion of the 
Strip so as to permit treatment of the entire strip in suc 
cessive increments. By this technique immobilization of 
incremental portions of the strip relative to the jets is ef 
fected for the prescribed period of time necessary for the 
jet electrolytic treatment of individual elements com 
prising the chain. A further refinement is to provide ap 
paratus capable of handling different traversing speeds 
while maintaining substantial constant treatment time. 
This is achieved by modifying the period of time each jet 
Sector is operational in accordance with the speed of trav 
erse of the material being treated. By designing the wheel 
to accommodate the maximum expectable speed, lower 
speeds may be handled by reducing the length of the arc 
during which the jets of each sector are operational. In 
this manner each element is insured a uniform residence 
time under the jets regardless of the speed with which the 
part circles the plating wheel. In sum there is provided 
apparatus for the jet electrolytic treatment of a constant 
ly moving chain of components by a continuous fabricat 
ing process, which apparatus is so constructed as to permit 
variable indexing of the wheel's jet sectors with segmental 
portions of the component chain thereby permitting lo 
calized electrolytic treatment of the chain's component parts. 

In achievement of the above objectives it is desirable 
that parts requiring treatment be supplied in some form 
which insures their uniform spacing, such for example, 
as results from blanking contacts from strip stock leaving 
remaining a connecting tie or web between successively 
punched parts. By this technique there is produced a 
continuous chain of parts having a fixed and prede 
termined spacing which facilitates their handling by auto 
matic means. 

However, the term "strip-fed” as used hereinafter in 
the Specification and claims is to be given a content of 
Wider import than merely referring to terminations punch 
ed from a ribbon of metal. The term is used to refer 
to parts which have been arranged to have a uniform 
Spacing whether that spacing results from a previous 
punching operation or, for example, is the result of using 
a separate fixture into which such parts are placed pre 
paratory to treatment. The essential criterion is that the 
parts to be treated be capable of machine handling in a 
form which is equivalent to a continuous chain of com 
ponents, although the parts themselves might be physical 
ly separated and distinct. If the parts are substantially 
uniformly spaced and present, in essence, a “chain” of 
components the parts are herein characterized as “strip fed.' 
As is seen in FIGURE 1, the chain or strip of compo 

nents 10 is successively fed over sprocketed plating wheels 
1 and 12. The sprocket teeth 13 (FIGURE 2) of these 
wheels each control the alignment of a battery of jets 
14 relative to a fixed number of punched contacts. Two 
wheels are required in the illustrated application in order 
to provide plating on opposite faces of the part under 
going treatment. The strip prior to being fed through the 
plating wheel is given a 90° twist to facilitate Wrapping 
around the wheels. The strip undergoes a 90° restoring 
twist prior to entering the rinsing station 27. As the strip 
is brought into engagement with the sprocket teeth 13, 
the wheel and certain increments of the strip rotate in 
Synchronism. This maintains the plating jets stationary 
with respect to that segment of the strip for a period of 
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time sufficient to deposit the required amount of metal. 
On completion of the required residence time, the part is 
transported out of the plating station, rinsed in chamber 
27 and dried under the hood 28. 
The treatment apparatus is in each instance modified 

in accordance with the specific application for which it is to 
be used, the machine illustrated being designed for the 
continuous jet plating of terminations of the type shown in 
enlarged form in FIGURE 1A. These terminations are 
normally stamped out of brass or Phosphor bronze and are 
shown formed as a continuous chain of components. The 
terminations 5 consist of a pair of finger-like depending 
members 16 and 7 and an upper shank portion 8 formed 
with a series of wire-wrapping lugs or segments 19. 
The balance of the assembly shown in FIGURE 1A con 
sists of the strip stock from which the part was punched 
and comprises the web or tie 20 interconnecting successive 
terminations and the inverted L-shaped support member 
21 which lends the necessary rigidity to the punched as 
sembly. Terminations 15 are designed for low voltage 
application. In such applications, in order to achieve 
ohmic contact between engaging surfaces, it is desirable to 
plate the area of contact with an inert metal such as 
gold. Although silver is superior in electrical and thermal 
conductivity and can be employed in various other ap 
plications it is generally not used in applications of the 
type described since it readily combines with oxygen 
forming a rectifying barrier region or surface film of oxide 
between contacting surfaces which can only be disrupted 
by high voltage gradients. 

In order to make the process economically feasible 
a considerable number of contacts must undergo plating 
substantially simultaneously. This presents a problem of 
considerable magnitude when using stamped terminations 
inasmuch as the tolerance variation between individual 
stampings, when accumulated, can be sufficient to cause 
the jet to miss the desired plating area. To overcome 
this, each plating wheel is divided into a plurality of sec 
tors constructed and arranged as shown in FGURE 2, 
Each of these sectors contains a plurality of nozzles 22 
which are gravity fed plating solution from a common 
manifold 23. A pair of nozzles is used in plating each 
contact to achieve the oblong plating configuration 24 
shown in FIGURE 1B. The plated bead 24 is approxi 
mately .090 inch in width. Each of the finger-shaped 
terminations is only a few thousands of an inch wider 
than the diameter of the impinging jet stream 25. The re 
quired precision of operation necessitates dividing the plat 
ing apparatus into a number of plating stations each ca 
pable of handling a predetermined number of parts. In 
blanking terminations from strip stock, for example, a 
tolerance of about it.003' per stamping is normally to be 
expected. 
The error which results from this tolerance variation 

can, however, be readily compensated for if the strip stock 
is handled in small enough increments. By employing 
the arrangement shown in FIGURE 2, for example, the 
cumulative error, based on the above mentioned tolerance 
variation, can be held to a maximum of .006'. 

In contrast with the precise, localized treatment afforded 
by the present invention, the prior practice in plating termi 
nations of this type was to immerse the entire termination 
in a plating bath. This was done notwithstanding the fact 
that the only part of the termination actually requiring 
plating was the wear surface 24. This practice is highly 
inefficient since the percentage of the termination actually 
requiring plating is less than ten percent of the termina 
tion's total surface area. 
As illustrated in FIGURE 1, the chain of connectors ite 

is drawn into engagement with the plating wheels is and 
i2 by the pull-type motor drive means 26. As this occurs 
the wedge-shaped indexing tabs 13 (FIGURE 2), herein 
before referred to as sprocket teeth-one of which is 
shown associated with each of the jet sectors 4-carries 
its respective bank or sector of nozzles 14 into alignment 
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4. 
with a predetermined number of stamped terminations 5. 
As discussed above, because of tolerance considerations, 
this number in the illustrated instance has been fixed at 
five. The indexing of discrete segments of the component 
chain is achieved by the novel arrangement shown in FIG 
URE. 2. Each sector of nozzles 22 is pivotally mounted 
between rotationally driven plates 30 by means of a bush 
ing 3 containing a centrally disposed spring loaded re 
tractable shaft 32. This construction permits easy re 
moval and placement of the sector between plates 30. 
To limit the range of the sector's circumferential move 

ment insulative stops 33 are dependingly mounted from 
the overlying revolvable plate 34. The stops are posi 
tioned adjacent each jet sector and delimit its range of 
motion about a predetermined mean position. The sec 
tors are resiliently centered between stops 33 by means of 
Springs 33' secured at one end to the stop 33 and anchored 
at their opposite end around a projecting boss 35 carried 
by the manifold 23. - 
The indexing tab 13 is made of insulative material in 

Crder that the desired plating potential may be maintained 
between the nozzles 22 and chain 10. One desirable ar 
rangement is to construct the floor of the manifold 23 of 
insulating material and to form the tab 13 as an integral 
part thereof. 

Electrolyte is supplied to each of the jet sectors 14 
through flexible tubing 46 fed from a common reservoir 
or standpipe 4. One formulation of electrolyte used to 
produce the desired gold deposit consists of a dilute 
alkaline solution of potassium gold cyanide (KAu(Cn) 
having a basicity of approximately ph:11. The required 
plating pressure of 1 p.s. i. is obtained by means of the 
hydrostatic head developed in reservoir 4. During op 
eration, the plating solution is continuously recirculated. 
Unused electrolyte is drained to a reclaiming tank 42 
(FIGURE 1) from whence it is returned through pipes 
43 to the standpipe 41 by conventional pump means 44. 
if desired a filter may be installed in the return conduit. 
To deposit a .030 mil thick coating of gold requires 

the part to be maintained under the plating jets for about 
3 seconds while maintaining a plating potential of from 
20-24 volts. Referring to FIGURE 2, the manifold 23 is 
operated as the anodic terminal, and is supplied voltage 
through individual banks of stationary brush connections 
45. Each brush is retained within a recess 46 provided 
in an inwardly directed stationary apron 47 and is held in 
resilient sliding engagement with the upper surface of the 
manifold 23 by means of attached compression springs 43. 
The leading edge 49 of each manifold is chamfered to 
permit Smooth camming of individual brushes as each suc 
cessive manifold is brought into operating engagement 
therewith. This unique arrangement makes possible the 
achievement of constant plating time in the event it be 
comes desirable to change the traversing speed of the strip 
Stock. In the illustrated appplication the apparatus is 
designed to accommodate speeds ranging from 6-12 
inches per second. - 
The operational period of each bank of jets is deter 

mined by the length of time it is electrically energized. 
To handle material moving at the maximum design speed 
requires the brushes in each bank of four to be energized. 
For example, with the plating wheel rotating in the direc 
tion indicated by the arrow in FIGURE 2, and brushes 50 
53 energized, plating would be initiated immediately the 
leading edge of the manifold makes electrical contact with 
brush 50 and does not terminate until its trailing edge 54 
breaks contact with brush 53. By this arrangement lesser 
Speeds may be accommodated by simply deactivating cer 
tain of the brush contacts thereby reducing each jet sec 
tor's effective arc of operation. 
signed to compensate for the increase in residence time 
resulting from a decrease in the time necessary for the 
part to complete its circuit around the plating wheel. The 
use of a plurality of brushes provides a vernier control of 
each jet sector's arc of operation making possible the 

This procedure is de 
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attainment of a uniform plating time regardless of travers 
ing speed. An alternative method which might suggest 
itself for accomplishing this same purpose is to vary the 
plating action by simply modulating the plating potential. 
This procedure, however, has been found unsatisfactory 
in the present instance for the reason that adequate ad 
herence of the gold to the part being plated is not achieved 
until a certain plating potential is exceeded after which 
there is no sensible increase in the amount of metal de 
posited with increase in plating potential. 
One arrangement for electrically controlling the opera 

tion of the jets in accordance with strip input speed is 
shown in FIGURE 3. For simplicity of illustration the 
control means for only a single set of jets is shown. The 
control system for the entire machine is housed in cabinet 
55 and consists of a plurality of units of the type diagram 
matically illustrated in FIGURE 3. Preferably one is pro 
vided for each sector. 
One method of determining strip speed is to electrically 

sense the passage of contacts past a fixed point by photo 
electric means 56. A desirable location for the means 56 
is at the end of the plating wheel. The output of the 
photoelectric cell is then fed through a pulse frequency 
discriminator 57 tuned to the strip medial speed of 9 
inches/second. Speeds in excess of the norm are designed 
to produce a decrease in negative D.C. potential while 
those below the norm are designed to produce a negative 
voltage. The voltage output of the discriminator is used 
to bias tube 58. One arrangement is to place the solenoid 
or armature actuating coil 59 in series circuit with tube 58. 
Any decrease in negative grid bias results in an increased 
current flow through coil 59 pulling the armature 66 up 
wardly. This motion acting through the intermediation 
of arm 61 causes the wedge-shaped actuator 62 to move 
against the resilient contact fingers 63. Each of these 
fingers is attached to a common bus bar 64 connected to 
a fixed source of D.C. potential 65. Because of its wedge 
shape the actuator bar 62 actuates contacts 67-70 succes 
sively in the order mentioned. The construction is such 
that when the strip stock is running at maximum speed 
all the contacts are actuated. Contacts 67-70 are elec 
trically connected to brushes 50-53 respectively by means 
not shown. As the speed of the strip decreases increasing 
numbers of brushes are deactivated through the gradual 
withdrawal of bar 62 from the contact fingers 63. By 
reducing the effective arc of operation for each jet sector 
by deactivation of one or more brushes, the increased 
time required for the strip to go around the plating wheel 
at its reduced rate of travel is automatically compensated 
for. By balancing the length of the arc during which each 
jet sector is activated against the length of time required to 
traverse the plating wheel the actual time during which 
plating occurs can be maintained substantially constant. 
Desirably this control in exercised at the beginning or end 
of the plating run in order to avoid intermittent plating 
which may result in lamination of the deposited metal. 
In the event, however, that an etching operation is in 
volved, control may be exercised at discrete stations along 
the arc of travel since intermittent operation in the instance 
has no deleterious effect. There are numerous ways in 
which the speed of the strip stock could be sensed, the 
described method being but one possible arrangement. As 
previously noted it requires the use of two plating wheels 
11 and 12 to plate opposing faces of terminal fingers 16 
and 17. The first wheel directs a series of jet streams 
against the tip portion 71 of tab 16, the gold being de 
posited only at and closely adjacent the point of actual jet 
impingement. The hydraulic pressure required for effec 
tive plating, as mentioned previously, is quite nominal a 
jet pressure of about 1 p.s.i. being found sufficient for 
most purposes. This pressure is developed by the hydro 
static head of plating solution developed in reservoir 4i. 
To prevent loss of plating solution, which clings to the 
strip on its emergence from the plating wheel, an air jet 
72 (FIGURE 1) is trained on the exit port of each wheel 
to blow any residue back into the reclaiming tank 42. 
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In installations where the plating apparatus forms only 

a part of an overall system it is necessary to correlate. 
its speed of operation with that of other portions of the 
system. In accomplishment of this end an arrangement 
of the type shown in FIGURE 4 may be employed. The 
component chain f { at some point remote from the 
plating station is looped over a fixed multitrack pulley 
75 and a vertically translatable idling pulley 76. The 
iower pulley 76 is mounted for substantially frictionless 
movement along guide rails i7 by means of ball bearing 
mounts 78. Any difference between the input and out 
put speeds of the belt is reflected in the form of vertical 
movement of pulley 76. As illustrated, the input is con 
sidered as being to the left of pulley 75 and the output to 
the right. Connected to the idling pulley 76 for move 
ment therewith is a rack 79 which translates this vertical 
movement into rotary motion through the intermediation 
of pinion 80 connected to the shaft of potentiometer 81. 
By connecting the potentiometer in electrical circuit with 
the field windings of the D.C. drive motor 26, the speed of 
the Strip stock through the plating station may be slaved 
to that which exists at any specified location in the overall 
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system. The extreme position assumed by the idling pull 
ley 76 as a result of an increase in the input speed of 
chain. 8 is shown in phantom. 
The above described preferred form of apparatus per 

mits continuous and automatic jet-electrolytic treat 
ment-which characterization is meant to be inclusive of 
both etching and plating processes-of a chain of moving 
parts by an arrangement which achieves both precise 
localized treatment of the individual parts comprising 
the chain and is productive of an end product wherein 
each part receives substantially identical treatment re 
gardless of its particular speed of traverse. 

Localized treatment is achieved by use of a rotatable 
wheel composed of a plurality of “floating sectors each 
controlling the positioning of one or more jet-forming 
orifices. Each of these sectors is constructed and ar 
ranged to be independently and circumferentially mov 
able about a predetermined mean position and is in 
dividually aligned with incremental corresponding por 
tions of the chain undergoing treatment whereby the jet 
forming nozzles of each sector are brought into precise 
registration with Successive incremental portions of the 
chain for Synchronous movement therewith throughout 
its traverse of the treatment wheel. 
As to uniformity of end product it should be noted 

that to produce, for example, a Substantially uniform 
deposit of metal on parts having different wheel traversing 
Speeds each sector of jets is placed under the control of 
a number of brushes so that its effective arc of operation, 
namely, that period of time during which the jet is elec 
trically activated or operational, may be modified in 
accordance with the parts residence time under the jets 
which is of course a function of the parts traversing 
Speed. Since the amount of material plated is solely a 
time dependent function, given a fixed plating potential, 
each part may be uniformly treated through vernier con 
trol of the electrical energization of each sector of jets. 
While only four brushes have been shown in the pre 
ferred embodiment it should be understood that this 
number inay be added to or reduced in accordance with 
the degree of control desired. 
While a preferred form of the present invention has 

been depicted and described, it will be understood by 
those skilled in the art that the invention is susceptible 
of changes and modifications without departing from the 
essential concepts thereof, and that such changes and 
modifications are contemplated as come within the terms 
of the appended claims. 
We claim: 
1. Apparatus for the continuous jet-electrolytic treat 

ment of a moving chain of parts, which comprises: a 
rotatable wheel comprised of a plurality of independently 
movable sectors of jet-forming means, and mean oper 
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able by said chain for individually aligning and me 
chanically interlocking individual ones of said sectors 
with incremental portions of said chain during its move 
ment around said wheel whereby the jet-forming means 
of said sectors are brought into and maintained in pre 
cise registration with parts comprising said incremental 
portion of said chain for synchronous movement there 
with during its traverse of said wheel. 

2. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of parts, which comprises: a 
rotatable wheel composed of a plurality of independently 
and circumferentially movable sectors of jet-forming 
nozzles; and means associated with said sectors and acti 
vatable by said chain to provide for alignment and me 
chanical interlocking of individual ones of said sectors 
with corresponding incremental portions of said chain 
during its traverse of said wheel whereby the jet-forming 
nozzles of said sectors are sequentially brought into and 
maintained in precise registration with parts comprising 
said incremental portion of said chain for synchronous 
movement therewith during their traverse of said wheel. 

3. Apparatus for the jet-electrolytic treatment of a 
moving chain of distinct, individually formed parts, 
which comprises: a rotatable carriage supporting a plural 
ity of independently and circumferentially movable mani 
fold sections each provided with a plurality of jet-forming 
orifices; means for transporting said chain in synchronism 
with said sections including means for aligning and me 
chanically interlocking individual manifold sections with 
incremental portions of said chain during its treatment 
traverse whereby jet-forming orifices of adjacent mani 
fold sections are successively brought into and maintained 
in precise registration with individual parts comprising 
said chain for synchronous movement therewith during 
such treatment. 

4. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of parts, which comprises: a 
rotatable plating wheel comprised of a plurality of inde 
pendently and circumferentially movable manifold sec 
tions each provided with a plurality of jet-forming ori 
fices; means for transporting said chain of parts around 
said wheel; and means carried by each of said manifold 
sections and engageable with said chain to align and me 
chanically interlock individual ones of said sections with 
incremental portions of said chain during its movement 
around said wheel whereby the jet-forming orifices of 
said manifold sections are successively brought into and 
maintained in precise registration with individual parts 
comprising said chain for synchronous movement there 
with during their traverse of said wheel. 

5. Apparatus for the continuous jet-electrolytic treat 
ment of a strip-fed chain of parts, which comprises: a 
rotatable wheel comprised of a plurality of independently 
and circumferentially movable sections of jet-forming 
means; means for transporting said chain around said 
wheel; means operable by said chain providing for suc 
cessive individual alignment and mechanical interlocking 
of individual ones of said sections with an incremental 
portion of said chain during its movement around said 
wheel whereby the jet-forming means of each sector is 
brought into and maintained in precise registration with 
individual parts comprising said incremental portion of 
said chain for synchronous movement therewith during 
its traverse of said wheel; and means for maintaining uni 
form treatment time for parts moving within a predeter 
mined range of traversing speeds. 

6. Apparatus for the continuous jet-electrolytic treat 
ment of a strip-fed chain of parts, which comprises: a 
rotatable wheel comprised of a plurality of independently 
and circumferentially movable sectors of jet-forming 
means; means for transporting said chain around said 
wheel; means operable by said chain providing for Suc 
cessive individual alignment and mechanical interlocking 
of each of said sectors with a corresponding incremental 
portion of said moving chain whereby the jet-forming 
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3. 
means of individual ones of said sectors is brought into 
precise registration with individual parts comprising said 
incremental portion of said chain for synchronous move 
ment therewith during its traverse of said wheel; and 
means responsive to the speed of chain traverse for modi 
fying the length of arc during which said jet-forming means 
are operational to provide a uniform treatment time for 
parts moving at different wheel-traversing speeds. 

7. Apparatus for the continuous jet-electrolytic treat 
ment of continuously moving strip-fed parts, comprising: 
a rotatable wheel composed of a plurality of independently 
and circumferentially movable groups of jet-forming 
means; means for supplying treatment media to said jet 
forming means; means for transporting said parts around 
said wheel; means for impressing an electrical potential 
between said jet-forming means and parts undergoing 
treatment; means cooperable with said chain providing for 
the sequential alignment and mechanical interlocking of 
individual ones of said groups of jet-forming means with 
corresponding successive strip-fed parts on their move 
ment around said wheel; and means responsive to the speed 
of chain traverse for modifying that portion of traverse 
during which said groups of jet-forming means are opera 
tional to provide a uniform treatment time for parts mov 
ing at different wheel-traversing speeds. 

8. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of strip-fed parts, comprising: a 
rotatable wheel composed of a plurality of independently 
and circumferentially movable manifold sections each pro 
vided with jet-forming means; means providing for move 
ment of said chain around said wheel; means responsive 
to the position of segmental portions of said chain pro 
viding for individual alignment and mechanical inter 
locking of individual ones of said sections with correspond 
ing incremental portions of said chain during its traverse 
of said wheel; means for supplying electrolyte to said jet 
forming means; means for selectively electrically en 
ergizing said jet-forming means to effect treatment of said 
parts by said electrolyte; and means responsive to the speed 
of chain traverse for modifying the length of arc during 
which individual ones of said manifold sections are elec 
trically energized to provide a uniform treatment time 
for parts moving at different wheel-traversing speeds. 

9. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of strip-fed parts, comprising: a 
rotatable plating wheel composed of a plurality of in 
dependently and circumferentially movable manifold 
sections each provided with a bank of jet-forming nozzles; 
means providing for movement of said chain around a 
sector of said wheel; means activatable by said chain for 
aligning and mechanically interlocking individual ones 
of said manifold sections with corresponding incremental 
portions of said chain during its traverse of said wheel 
whereby the nozzles of one manifold section are brought 
into and maintained in precise registration with individual 
parts comprising said incremental portion of said chain. 
for synchronous movement therewith; means for supplying 
electrolyte to said nozzles through said manifold sec 
tions; means for electrically energizing each of said banks 
of jet-forming nozzles selectively to effectuate plating of 
said parts; and means for automatically modifying the 
length of arc during which each of said manifold sections 
is electrically energized during its course of movement 
around said wheel in accordance with the chain's speed 
of traverse in order to maintain substantially constant 
plating time for parts moving at different wheel-traversing 
speeds. 

10. Apparatus for jet-electrolytically plating a chain 
of moving strip-fed parts, which comprises: rotatable jet 
forming nozzles; and means cooperable with said chain 
providing for alignment and mechanical interlocking of 
said nozzles with corresponding moving parts of said chain 
during movement thereof in locked engagement with said 
nozzles. 

11. Apparatus for the continuous jet-electrolytic treat 



3,137,645 
9. 

ment of a moving chain of strip-fed electrical termina 
tions, which comprises: a rotatable plating wheel com 
posed of a plurality of mariifold sections each provided 
with one or more jet-forming nozzles, and each of which 
sections are additionally independently and circumferen 
tially movable about a predetermined mean position with 
respect to said wheel; means providing for movement of 
said chain about a sector of said wheel; means operable by 
said chain providing for individual alignment and mechan 
ical interlocking of individual ones of said manifold sec 
tions with incremental portions of said noving chain 
whereby the nozzles of said sections are successively 
brought into and maintained in precise registration with 
terminations comprising said incremental portions of said 
chain; means establishing a potential between said nozzles 
and terminations undergoing treatment; and means re 
sponsive to the speed of chain traverse for maintaining 
substantially constant plating time for varying speeds of 
travese. 

12. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of strip-fed parts, which com 
prises: means for forming jets of electrolyte; means for 
imparting movement to said first mentioned means; and 
means associated with said moving jet-forming means 
and operable by said chain to align and mechanically in 
terlock said moving jets with corresponding incremental 
portions of said moving chain during treatment thereof. 

13. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of strip-fed parts, which com 
prises: a movable carriage carrying a plurality of inde 
pendently movable sections of jet-forming means; and 
means operable by said chain for aligning and mechan 
ically interlocking the jet-forming means of individual 
ones of said sections with incremental portions of said 
moving chain whereby the jet-forming means of one sec 
tion is brought into registration with parts comprising 
said incremental portion of said chain for synchronous 
movement therewith during treatment thereof. 

14. Apparatus for the continuous jet-electrolytic treat 
ment of a moving chain of strip-fed parts, which com 
prises: a movable carriage containing a plurality of inde 
pendently movable sections of jet-forming nozzles each 
of which sections is mounted on said carriage for trans 
lational movement therewith and for limited oscillatory 
motion with respect thereto; means operable by said chain 
providing for alignment of the nozzles of individual ones 
of said sections with parts forming an incremental por 
tion of said moving chain; and means providing for syn 
chronous movement of said sections and parts during 
treatment thereof. 

15. Apparatus for the continuous jet-electrolytic treat 
ment of a strip-fed chain of parts, which comprises: a 
carriage constructed and arranged for movement along 
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a predetermined path and containing a plurality of sec 
tions of jet-forming means each of which sections is 
mounted for movement with said carriage and for lim 
ited independent movement with respect thereto; means 
operable by said chain for individually aligning each of 
said sections with a corresponding incremental portion of 
said moving chain; and means providing for the synchro 
nous movement of said carriage and aligned portions of 
chain during treatment thereof. 

16. Apparatus for the continuous jet-electrolytic treat 
ment of a strip-fed chain of parts, which comprises: a 
plurality of independently movable manifold sections 
each provided with one or more jet-forming orifices; 
means providing for movement of said sections over a 
predetermined path; and means cooperating with each 
of said manifold sections and operable by said chain for 
aligning and mechanically interlocking individual ones of 
said sections with incremental portions of said chain dur 
ing its movement along said predetermined path, whereby 
the jet-forming orifices of one section are brought into 
and maintained in precise registration with parts com 
prising said incremental portion of said chain for syn 
chronous movement therewith during treatment thereof. 

17. Apparatus for the continuous, jet-electrolytic treat 
ment of a strip-fed chain of parts, which comprises: a 
translatable carriage containing a plurality of independ 
ently movable sections each provided with one or more 
jet-forming orifices and each of which sections is con 
structed for translational movement with said carriage 
and for limited oscillatory movement with respect there 
to; means providing for synchronous movement of said 
carriage and chain over a predetermined path; means 
activatable by said chain for aligning individual sections 
of jet-forming orifices with an incremental portion of 
said chain during its movement along said predetermined 
path whereby the jet-forming orifices of one section are 
brought into and maintained in precise registration with 
parts comprising said incremental portion of said chain 
during treatment thereof; and means for modifying the 
duration of travel during which each section of jets is 
effective in the electrolytic treatment of said parts in or 
der automatically to compensate for variation in jet ex 
posure time experienced by said parts caused by vari 
ations in translational speed. 
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