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9 Claims.

. The present invention is directed to apparatus
which in the form shown includes means for
cleaning and rinsing and thereafter electroplat-
ing wire or thin strips of metal (which for con~
- venience throughout the description will be in-
cluded under the term “wire”) by a continuous
operation and under proper control to guide the
wires through the baths and impose the desired
amount of tension on each of the wires individ-

1o ually.

In particular the invention is directed to the
means for suspending and energizing the wires
within the plating bath so that the immersed sec-

tions of the wires constitute the cathodes during ‘
15 the plating operation.
The mechanism is one which provides cathodes

that are formed in sections which may be readily

renewed or replaced as occasion may require, and’

relates to the means provided for regulating the

20 hangers which suspend and gulde the wires

_through the bath to impart the desired tension
and direction of travel to the wires as well as to
energize the same. The construction of the
hangers. is one. which permits the wires to be

g3 threaded laterally and to secure the necessary

electrical contact thereupon under sufficient ten.
sion to insure an ‘effective contact.

Further objects and details will appear from
a description of the invention in conjunction

30 With the accompanying drawings, wherein-—
Pigure 1 is a plan 'view of the apparatus em- - -

bodying the features of the present invention,
Fig. 2 is a side elevation thereof; -
Fig. 3 is an enlarged longitudinal sectional ele-

33 vation through the plating tank @nd associated .

parts;

Fig. 4 is'a cross sectional elevation taken on

line 4—4.of Fig. 3;

: .~ Fg. 5 is a cross sectional elevation taken on
40 line 5—5 of Fig. 3; and :
Fig. 6 is a detalil of one of the hangers showing‘

‘the hooked end thereofin section:
The plating apparatus includes a cleaning tank

10, & rinsing tank :1{, a plating tank :{2, and s
45 seriés of takeup reels 13, the corresponding - de--

livery reels at. the. feeding end of the apparatus
not being shown. The tanks for convenience are

mounted respectively upon supports 14, i% and I6..

, ‘The cleaning tank affords & receptacle for the -
g0 retention. of a suitable cleaning fluid which is

prefera‘bly an.acid solution capable: of pro:viding-

It may .

2 chemieally clean surface. to the wire.
.even be desired to pre-rust the wire,.so that the

. .acid cleaning, in removing the. rust, will carry
§3 With it all forms of materials upon the surface

(CL 204—206)

of the wire. This pre-rusting may be effected in

- any suitable manner, as by purewater, acidulated

water, ‘or any other liquid which tends to pro-
mote rust priot to.the cléaning operation. - ‘
It is preferred in the cleaning bath to employ
electrodes similar in all respects to those em-
ployed in the plating bath; except that the cur-
rent flow is reversed in the acid cleaning bath
passing from the wire to the electrode, whereas in
the plating bath it passes over the electrode to
the wire. However, for purposes of description,
the terms “anode” and “cathode” will be given
their usual signification in respect to the func-

tions performed by these elements in the plating
bath, with the understanding, however, that the

same mechanical elements are present in the
cleaning bath but utilized with reverse polarity.

- 'With this understanding, therefore, most of the -

description will be directed to the plating bath
and with the parts operating as anodes-and cath-

-odes and with the current flow from the anodes
. to the wires for plating purposes.

Referring, therefore, particularly to Figs. 4 and
5, which represent sections taken from the plat-

ing tank, and with the .understanding that the
.physical - construction: is the same through the

cleaning tank, it will be noted that the tank is

-relatively long and shallow, the width being vari-

able to accommodate the desired number of wires

‘which may be multiplied indefinitely.

The tank comprises a bottom 17, side walls 18,
and suitable end walls. (not indicated), the tank

_-being - provided with .an insulating lining 19

throughout. As shown. the lower corners of the
tank are supported within angle iron sills 20
which’ constitute the top rails for ‘the frame or
support 1§ which holds the tank in elevated rela-
tion. The above description applies equally to

‘the cleahing tank.
""" The ' upper margins of the tank ‘are prowded

with angle bars or rails 21, the horizontal flanges

- of which extend outWardly,‘fand as shown the in-

sulating lining is extended outwardly along the

rails 21 and constitutes the upper facing therefor..

The edges of the tank:serve to support a plu-

rality of bridge bars 22, each of which at its ends

ot

10

20-

30

is. offset to afford supporting 'feet 23 which rest -

-upon the insulation covering the rails 21, and

each bridge bar is provided on its under edge with
T-shaped recesses .24 in spaced relation.to one

another; which.afford keyhole apertures: pro- .

. viding-inturned shoulders 25 having an insulating

facing 26.  ‘The shouldered recesses :24 afford
sockets for the suspension of elongated anodes
27 which are in the form of plates or bars stand-

55




ing edgewise and in closely spaced relation to one
another across the width of the tank. '

Each of the anode bars 27 at.each end is pro- .

vided with a hanger. 28 having a T-shaped’ head
29 which is socketed ‘within'the shouldered re-

. “cesses 24, the- anode: bars being. formed in ‘sec-

*“lation to one another, the’ hangers of contiguous :

tions, the hanger ends of -which stand in butt re-

. bars being socketed within the same shoulder re-

10

. convenient length .and. coupled together to form_

cess, as shown in Fig. 3. This method of Suspen-
sion permits the anode sections. to: be formed of

' in-effect a continuous anade, ‘which may be of

15

: 2

y sections to be substituted or replaced as occasion .

. 25

any desired length depending upon the length of )

the tank.

. Furthermore, the employment of anode sections
: fobviates the necessity -for -manipulating the en-:
tire length of the anode, since if the-latter were
- made integral, its length and weight might make
it difficult :to properly: manipulate and at the

same “time .the" arrangement. permits -individual

may require. . Bach anode: section ‘is provided

with a pair-of upstanding arms 38 which extend.
above the level of: the tank and are connected by

. & buss bar 81.

30

The wires are suspended at a; proper elevation ‘

to run between the anodes 21, and it is preferred
to run the adjacent wiresina zigza.g or undula-
tory.path of travel rather than in a straight line

_path, in order to secure the necessary tension to
afford electrical contact for the immersed sec-
tions of the wires so that the wires may act as the

cathodes in the plating operation. For this pur-

pose, each of the wires runs through the hooked-
" head ends 32 of hangers 83, best illustrated in

‘ -Fig. 6, Each of the hangers is shouldered at its

. 55

. bare spot should be at the base of the upper leg "

o

.65

.40 and 1.

*“medial point.34 and undercut to afford an annu-
““lar recess:35 which receives the upper end of an
‘sulating tubular sheath-36 which surrounds the -

duced. lower:end 37 of. the hanger, which ter«

ead 32 is threaded. -
.'The head 32 is slotted in one side to afford a

, T-shaped recess 39 having upper and lower legs
_The outer surface of the head 32 is -
- covered throughout with an insulating sheath 42

which is contintious within the T-shaped recess

- 29 with the exception only of a single spot in the
-ase of either ‘the upper or lower legs 40 and &i of -
the recess. depending upon whether the hanger is .

adjustable to impart an: upward lift or a down-
ward thrust-upon the wire. - If adjusted to afford

2 lift, the bare spot 43. should be formed at the -
lower leg of the slot, but if the adjustment is to

be one which imparts a thrust upon the wire, the

of the slot. In other words, that portion orly of
the head of the hanger should be bare of insula-

tion which makes direct tensioned contact with

the surface of the wire, so that the transfer of
energy will be centered at such points of contact
only.

All of the hangers for a-single wire stand in
longitudinally aligned relation and have their up-
per ends adjustably entered through lugs 44 which

- are. secured to and extend laterally from an in-

termediate longitudinally extending - suspension

bar 4B, the ends of which are supported upon ele-
vated bridge bars 46 carrled by standards 41, the

ends 48 of which rest upon the side walls of the

. tank. The bridge pars 46 are formed of sections,

B

the ends 49 being struck upwardly to bear against
opposite sides of the series of suspension buss

n‘atesin‘»»ai'threaded:stem‘u upon which the -

2,229,423

bars “ to which they are secured in a.ny suitable
manner.

‘The suspension bars 45 constitute buss bars
for energizing the hangers 33 which through the
-heads 32 make contact with the wires, and in

order to facilitate adjustment the suspension bars

. (buss bars) 45 are.formed in aligned sections

which are supported at each end in the manner
just described and so that in effect a series of

_parallel. closely spaced . suspension bars extend

from end to end of the tank, each bar supporting
and energizing the hangers for a particular wire.

The hangers are held in adjusted position by
means of set screws 58, which permits the hangers

‘. to be individually adjusted to the desired degree

to impart a zigzag path of travel to each of the

.wires, which will run through the tank under ten-
-sion and- in such a way 8s to alternately contact

the upper and lower bare spots 43 of the hanger
heads to afford electrical contact at these points
only. - The arrangement is clearly indicated in
Pig. 4, from which it will be observed that the

. hangers for the alternate wires stand in staggered
.relation, so that the wires which are elevated

will make contact within the-lower legs of the re-

"cesses while the wires which are depressed will

make contact within the upper legs of the re-
cesses.

The arrangement just described is duplicated
within the cleaning tank, where, however, a pair
of electrode heads 32, one at the entering end
and the other at the exit end of the tank, en-
gages-the wire at points above the level of the
cleaning solution. Tuaese electrodes function as
anodes and because they remain out of the solu-
tion are protected from corrosion. Within the
tank, in closely adjacent relation to the wires,
are elongated bars which serve as cathodes, their
arrangement being the same as in the plating
tank. Direct current wires §1 and 52 are em-
ployed with lead wires 53 and 54 leading to the
respective buss bars, and it will be noted that

- the ‘leads for the connections in the cleaning

tank are reversed as compared with the leads

. of the plating tank.

The wires are led over and under guide roll-
ers 88 at the entering end of the cleaning tank
and pass out over guide rollers 56 at the oppo-
site end, and thence under a roller 57 and down
into the washing solution in the tank il, after
which they are led over and under rollers 58
and into the plating tank, and after their travel
therethrough are led out and under and over
rollers 59 at the delivery end of the plating
tank, after which the wires are led individually

" to the takeup reels 13.

In order to-maintain a circulation of the elec-
trolyte within the plating tank, and preferably
in a direction opposite to the travel of the wire
therethrough, a plurality of discharge pipe coils
€8 are Iaid in the base of the plating tank, which
coils are provided with apertures for the dis-
charge of the fluid inte the tank, which fluid is

10 .
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withdrawn through a plve 61 and the action of -

a pump 62, which delivers the fluid to a header
63 discharging into either of two storage tanks

€4, depending upon the adjustment of valves 65. -

The fluild from either or both of the storage
tanks flows through a delivery pipe 86 connect-
ing with the colls 80, and thus completes the cir-
cuit, valves 67 being provided to afford the neces-
sary regulation of the flow from one or both of
the tanks ¢4,

The plating tank is preferably of very much
elongsted construction in order to afford the



~ tank to be repeatedly varied back and forth in
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necessary length of travel for the wires to se-
cure the required deposition of the plating ma-
terial thereon, and in order to accommodate this
condition, the suspension bars for the hangers
and the anodes are made In unit sections which
may be multiplied to the desired degree to ac-
commodate g tank of any desired length. :
The means provided for suspending, guiding
and tensioning the wires during their period of

_immersion within the plating tank is one which

enables the direction of movement of the wires
throughout their travel from end to end of the

a zigzag direction {o secure repeated points of

‘electrical  contact throughout the line of travel

-~ and irrespective of the length of the {ank as a

whole, These details of construction make it
possible to guide and adjust the wire at all points,
or to renew & section or sections of the anode
bars without difficulty or dismantlement of the
apparatus as a whole, so that the number of
wires running through the apparatus can be
varied and the length of the immersion period
can be varied within wide limits, since the ar-
rangement shown permits the entire length of
the tank, or any fractional portion thereof, to
be utilized, depending upon the -weight of the
plating desired or the period of immersion. re-
quired, so that different wires may be variously

plated while running through the same tank

and without change in the feeding speed, which

" may be uniform for all wires of the series. "These

60

factors make the arrangement one which is high-
ly desirable for use in materials where it is fre-

‘quently necessary to change or regulate the plat-

ing conditions, and in which economy requires
that a uniform feeding speed for all of the wires
be maintained.

Although the invention has. been' desecribed
with full particularlty as to detail, it will be
understood that the varlous feaures of construc-
tion here described may be used in varying com-

‘binations, and that it is not the intention, un-

less otherwise indicated in the claims, o limit
the invention to the mechamsm in the form
shown."

. We claim:

1. In apparatus for electroplating wire, the
combination of a tank, a longitudinslly extend-
ing electrode bar having a hanger at each end,
a bridge bar at each end of the electrode bar
spanning the tank and adapted to engage with
and suspend the hangers oh the electrode bar,

8 pair of elevated bridge bars, a suspending bar

carried by the bridge bars, a plurality of hangers
adjustably secured to the suspension bar and de-
pending therefrom into the tank, each of the

hangers at its lower end being provided ‘with &~

wire engaging portion having a laterally -open-
ing recess terminating in oppositely extending
legs, either of which is adapted to have the wire
brought into engagement with its base, the in-

tended points of contact for the wire being un-

protected to afford electrical contact-with the

wire and the remaining surface of the recessed.
portions being protected by an insulating cover--

ing, means for energizing the electrode bar, and-

.means for energizing the suspension ba,r and the

nangers carried thereby.
2. In apparatus for electroplatmg wire, the

.combination of a tank, an électrode extending
longitudinally of the tank and consisting of sec--
. tions, each section being of bar formation stand-

ing edgewise and the sections having their ends
in- abutting relation to one another, the ends of

3

each section being upturned to provide hangers,

a bridge bar for each pair of contiguous hangers, -

~each bridge bar having a member for engaging

a pair of contiguous hangers, suspension bar sec-
tions extending longitudinally of and above the
tank, bridge members for supporting the suspen-
sion bar sections in elevated relation, hangers
adjustably supported by the suspension bar sec-
tions and having their lower ends depending into
the tank, each hanger having at its lower end a
member provided with a laterally opening recess
merging into oppositely extending legs, either
of which is adapted t¢ have the wire brought
into contact with its base, the point of contact
for the wire being unprotected to afford an elec-

" trical contact and the remainder of the recessed

portion being protected by the insulating cover-
ing, means for energizing the electrode bar, and
means for energizing the suspension bar sections
with the hangers carried thereby.

3.-In apparatus for electroplating wire, the
combination of an elongated tank, a horizontally
elongated electrode in the form of a plate ex-
tending longitudinally of the tank and above and
in edgewise relation to the bottom of the tank,
a bridege bar at each end of the electrode span-
ning the tank and supported in fixed relation
thereto, a hanger at each end of the electrode ex-
tending therefrom and engaging the proximate
bridge bar for suspending the electrode between
the bridge bars, a row of wire supporting hang-

_ers having their lower ends in laterally adjacent
" relation to one of the side faces of the electrode,

said lower ends having laterally opening re-
cesses vertically enlarged above and below the
opening to retain a wire against withdrawal when
held under tension against either end of the re-

20

25

30

35

cess, a suspension bar rigidly supported above

the tank and in position to support the upper
ends of the row of wire hangers, and supporting
means for each hanger secured to said bar and
adapted to permit individual adjustment of the
respective wire hangers to vary the height of
the wire engaging recessed ends of the row of
hangers and thereby impart tension to the wire
to hold the same against displacement from the
recesses and stagger the travel of the wire.

4. In apparatus for electroplating wire, the
combination of an elongated tank, a horizontally
elongated electrode in the form of a plate ex-
tending longitudinally of the tank and above and
in edgewise relation to the bottom of the tank,
& bridge bar at each end of the electrode span-~
ning the tank and supported in fixed relation
thereto, a hanger at ‘each end of the electrode
extending upwardly therefrom and engaging the
proximate bridge bar for suspending the elec-
trode bhetween the bridge bars, a row of wire sup-
porting hangers having their lower ends in lat-
erally adjacent relation to one of the side faces
of the electrode, said lower ends having laterally
opening recesses vertically enlarged above. and
below the opening to retain a wire against with-
drawsal when held under tension against either of
the recesses, the walls of the recess being insu-

lated save for the wire contact points at each end

of the recess, a suspension bar rigidly supported
above the tank and in position to support the
upper ends of the row of wire hangers, support-

‘ing means for each hangef secured to said bar

and adapted to permit individual adjustment of
the respective wire hangers to vary the height of
the wire engaging recessed ends of the row of

hangers and thereby impart tension to the wire to

40
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- hold the same aga.inst dxsplacement from the re-~

cesses and stagger the travel of the wire.

5. In apparatus for electroplating wire, the .

combination of an elongated tank, & plurality of
horizontally .-elongated electrodes standing in
edgewise alignment with one another and each

" being in the form .of a plate extending longi-

10

15

tudinally of the tank and above and in edgewise
relation to the bottom of the tank, a bridge bar
at each end of the group of electrodes and an -
intervening bridge bar adjacent the aligned ends,_:."
of contiguous-electrodes, each of said bridge bars

transversely spanning the tank and fixedly sup-

ported with relation thereto, a hanger at each"
_end of each electrode extending upwardly there- .
from and removably -engaging the proximate

* bridge bar for suspending the electrodes between

the bridge bars, a row of wire supporting hang-

" ers having their lower ends in laterally adjacent

20

30
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relation to the side faces of the electrodes, said
lower ends having laterally opening recesses ver-

tically enlarged in opposite directions behind the
opening to retain a wire against withdrawal when
“held under tension against either end of & re-:
-cessed enlargement, and means for suspending

the wire supporting hangers and permitting in-
dividual vertical adjustment thereof to impart
tension to the wire and hold the same against
displacement from the recesses and stagger the
travel of the wire.

6. In apparatus for electroplating wire, in com- -

bination with a tank and an electrode therein
and means for drawing wire under tension there-
through, a plurality of guide members for the
wire having their wire engaging ends offset with
relation to the line -of tension of the wire and
positioned within the tank in laterally adjacent
relation to the electrode and each having in its
end & lateral opening adapted to permit a wire to
be entered therethrough, said opening merging

"into an elongated slot extended in opposite di-

rections behind. the opening to afford opposite
contact points for the wire so positioned as to

-prevent displacement of the wire through the

opening -when the wire is tensioned to main-
tain it in engagement with e1ther of said con-
tact points.-

7. In apparatus for electropla.ting wlre, in com-

" bination with a tank-and an electrode therein,

and means for drawing wire under tension there-
through a plurality of guide members for the wire

_having their wire engaging ends offset vertically

with relation to the line of tension of the wire
and positioned within the tank in laterslly ad-

the
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‘jacent relation to the: electrode and each hav-
- - ing-in its end a lateral opening adapted to per-

mit a wire to be entered therethrough, sald open-

ing merging into a’ ‘vertical slot extended in oppo-

site directions .behind the opening to afford op-

- posite contact points for the wire at the opposite
. énds of ‘the slot.and so_positioned as to prevent
. lateral. displacement of the wire through. the

opening when the wire is tensioned to maintain
it -in engagement with -either of .said contact
points; the recessed portion of -said guide mem-
ber bemg insulated save for said contact points.

8.0 apparatus for electropla.ting‘ wire, in com.

fbination ‘with a tank.and an electrode therein

and’ means for drawing ‘wire under tension there-
through; a. plurality of vertically disposed guide
members: for the ‘wire having their wire engag-
ing ‘ends’ offsét vertically with relation to the
line of tension of the wire and positioned within

-the tank and‘in laterally adjacent relation .to
".the electrode and each having in its end a T-
‘shaped recess with the center leg of said recess

opening -laterally to permit a wire to be entered

the wire at each end of said cross portion to
prevent lateral withdrawal of the wire when held
under tension against the base at either end of

.5aid cross portion of the recess.

9. In apparatus for electroplating wire, in com-
bination with a tank and an electrode therein

10
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" therethrough and said:leg at its inner end merg--
ing into the vertically disposed cross portion.of
- the T-shaped recess. to afford ‘contact points for . -

30

and means for drawing wire under tension there-.

“through, & plurality of vertically suspended guide

members for the wire having their wire engag-
ing ends offset vertically with relation to the
line of tension of the wire and positioned within

the tank .and in laterally adjacent relation to

the electrode and each having in its end a T-
shaped recess with the center leg: of said recess
opening laterally to permit a wire to be entered
therethrough and said leg at its inner end merg-
ing into the vertically disposed cross portion of
T-shaped recess t6 afford contact points for
the wire at each end of said . cross portion. to
prevent lateral withdrawal of the wire when held

40

under tension against the base at either end of. -

said cross portion of the recess, the surface of

said recess being insulated except at the wire
contacting ends of the cross portlon of said re-

Cess.
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