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R 3 Clalms;

Thrs mventlon relates to a method of clean-

! _ring etrlp and is primavily concerned with Pro-

~ gressively and substantially completely removing
residual electroolatmn' electrolyte contalmng elec-
trolytic salts from oontmuously movlng electro-—

o '-:plated strip.
. The present 1nve11tron will be descrlbed more

partmularly in connection with the removal of

- residual tin. eleetmplatmg solution from electro-
'lytmallv tinplated ferrous metal : strip, but the |

(Cl 134—15)

: -tlced heretofore does not eompletel*r,r remove the

 residual electrolytic | |

wringer rolls leave a thin film of liquid on the
strip and the wash water or ‘sprays merely dilute

~ this liquid to a limited extent. As g result, the

- strip is not substantlally thoroughly cleaned of o

- the residual salts

salts. - Apparently, the

Accordingly, the prhnary obJect of the present

- invention is to provide an improved method of

present invention is not limited thereto and is

~ applicable for removing other electrolytes from.
~The principles of the

.'Strlps of other metals.
present invention may be applied to cleaning, for
example, electrolytrcally cleaned, pickled or
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substantially completely removing all of the reeld- --
ual electrolyte solution from strip. - |
“Another object of the present invention is to |

prowde a method of more nearly completely

anodically polished metal strip: having reszdual _-

electrolytlc solution on its surface.

In the present day practice of eleotroplatmg -

-ferroue metal strip with tin, the strip is moved

contmuously through or across the e]eetroplat-

- ing cells at-a high rate of speed.. The higher the

3epeed the greater the quantity of strip plated in
1unit -time.

“The washed ‘strip after

Many electroplating lines are oper-

. ated today at speeds of about 1,000 to 1,500 feet .
As the strip leaves the last elec-

) “troplating cell, it is subjected to a washing treat--
~ - ment to remove the electrolyte dragged out of the
. last electroplating: cell..

20

flushing the res1dua1 eleotrolyte off -of the strlpﬁ

A further object of the present invention is to |
provide more complete mixing of the W'ash water

with the residual eleotrolytm solutmn on the strlp

- to dilute the solution.
- Another cbject of the present mventlon is to

pass strip through a series of sprays and wringer

- rolls so arranged that the residual electrolyte is

substantially completely removed by a combina-

- tion of flushing the electrolyte off the strip and
- more thorough mixing of the decreased quan-

v tity of residual electrolyte with the wash water
o to increase the dilution effect of the wash water.

In accordance with our lnventlon the strip

 from the final electroplatmg cell is repeatedly' |

_being dried usually is heated to reflow or flow-

- bmghtep the tin on the strip surface. The wash-
ing treatment supposedly removes all of the ele.u- )
~_trolyte. A custemary treatment. of the strip has
IR been to pass the strip first through a pair 01'
- wringer rolls to reduce the quantity of electro~
S platmg selution on the strip and then through

~a bath to wash off the residual electrolyte.
- some installations, the strip from this bath is
- further washed with. sprays before being passed
between a final pair of wringer rolls to remove
~the. exXeess. hqwd Solution. from the bath has
 been returned to the electroplating cells to make

Bt
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 up the 11qu1d lost from the electroplating cells
"~ and . to save the e‘iectrolytrc ealts removed from -

N the strlp by the bath.

o -'_ough mixing of the hqmds
‘in these sprays.

We have dlseovered that thls cleamng of the

- at . the hlgh qpeede of 1,000 to 1,500 feet per min-

The bath merely slightly dilutes the resid-

Tt has been found that, especially

B _strlp as praetrced heretofore, does . not, contrary 4o

to the general opmmn remove all of the elec~
-ty olytle salts..

subjected to sprays of fresh wash water and

is repeatedly passed between wringer rolls to re-

move ‘the major portlon of the. ‘liquid on the o

strip. The strip and sprays are so arranged that

- the sprays of wash water are directed down—

wardly against the strlp By this arrangement

5 the water from the sprays spreads laterally both =
across and along the surface of the strip to pro-

vide a more thorough ﬂushmg off of the resid-

ual electmplatmg salts. After each surface of the

'_ strlp has been eprayed with wash water, the strip :_
is 'wrung by passing it between wringer rolls so -

that a greater degree of d1111t10n of the reS1dua1.

‘solution is obtained as a result of a. more thor-

Fresh water 1s used

These and other obJects and advantages Wﬂli'"

| ‘become more apparent from. the. following de-
~tailed description, taken with the accompany-

 ing drawings, in whlch

- ) -.}'.ute such a.large quantity of strip passes through
. “the bath that the bath. contains a suficiently
large amount of salts to prevent cleaning of the

© gtrip.
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-'-:."1119:1 SOlHthIl It also has been discovered that
 passing the strip from the bath through water

'..f.sprays and then through wrmger rolls as prag-

55

Figure 1 is a plan VlE:W of apparatus embody-. c
mg the features of the present invention; and,
~ Figure 2 is a sectronal wew taken along hne .
| 2-—-—2 of Figure 1. o :

Referrmg to the drawmgs a strlp i0 Whlch is
being progressively and continuously withdrawn
from the electroplatmg cell (not shown) is passed :




~ contains an appreciable quantity of salts.
strip 18 moves from the wringer rolis 17 and i€

. at 286.
lectar tank 27, a rotatable guide roll 28 and three

3

through a first pair of wring'er rolls {1 and 12
- which remove most but not all of electroplating

solution dragged from the electroplating cell.

‘The present invention is not limited to any par-

ticular means for moving the strip along its path

of travel through the washer, although it is pref-
- erable to rotate the wringer rolls by a suitable
- drive means of the type customarily used in mills
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for rotating rolls. The speed of strip is high and

may, for example, be about 1,000 to 1,500 feet per
minute. |
amount of solution that is dragged out of the
electroplating cell by the moving strip.

The wringer rolls !{ and

‘may be formed of metal or rubber coated metal.
- The rolls 1f and {2 remove most but not all of
the electroplating solution so that a thin film of
solution remains on the strip. Strip 10 moves
from these wringer rolls through a wash tank
{4. Two similar rolls i5 and {6 are rotatably
mounted in the tank to hold the moving strip
below the surface of the liquid in the tank. The
strip 18 when it leaves tank {4 drags out a con-

siderable quantity of the wash liquid and is passed

~ between a second pair of rotat&ble wringer rolls
7T and 18.

- The strip 10 is moved at a high rate of speed
and as a consequence the amount of electrolyte
in the bath in tank !4 rapidly builds up so that
- the strip leaving tank 14 has liqguid on it con-
taining a relatively large amount of electrolytic

salts originally dragged from the electroplating
cell.

connected to a water supply pipe 22 which is in
turn connected to source of fresh wash water.
Each apertured pipe 8§ and 20 directs a water
spray 23 against the corresponding surface of the
strinp 10..

strip so that the liquid on the strip will contain
- a smaller percentage of salts than the bath m
tank (4. |

The tank 14 is prowded mth an outlet connec-

tion 24 which preferably communicates with the ;
electroplating cells so that the liquid in tank {4
can be used to replace at least part of the liquid

lost from the cells by drag out and other causes.
- By using the bath liquid from tank {4 to re-

place the liquid lost from the cells, a large por- -

tion of the electroplating salts removed from the
strip by the bath in tank {4 are recovered. The
amount of solution dragged out of the last elec-
troplating cell is so large that recovery of at least
-part of the salts is an important economic ad-
vantage.

trolytic salts and which falls away from or flows

- .back along the strip will be deposited in the tank.
M Preferably, the rate of flow of the sprays 28 s

is approximately equal to the rate of flow cf solu-

~ tion from tank 14 to the electroplating cells.

The sprays 23 dilute the solution on strip {8
- to a limited extent but do not remove all of the
salts so that the film left on the strip after the
strip passes thrcugh wringer rolls (7T and

through a rinsing apparatus shown generally
Thne rinsing apparatus 26 includes a col-

pairs of similar wringer rolls 29, 86 and 31, re-

The sprays 23 dilute the liquid on the.

‘The sprays 23 are located so that the
excess liquid which contains gsome of the elec-

(8
The

10

The higher the speed the greater the

[2 are rotatably
‘mounted and che or both of these wringer rolls i

charged from pipe 33.

_4 .
are each connected to water supply pipe 22 for
discharging sprays of fresh wash water against

the surfaces of the strip as will be more fully

1ereinafter deseribed.

The strip {0 passes from wringer rolls {7 and
8§ beneath guide roll 28 and then moves hori-
zontally past the water spray 31’ issuing irom
apertured pipe 32. The spray 31’ is directed
downwardly against the top surface 38 of strip
1. The strip I8 passes beneath and then up
and arcund the horizontal, bottom wringer roll
28 before passing between the wringer rolls so
that the bottom surface 39 of the strip is upper-
most when the strip passes beneath spray 49 dis-
After passing hetween
wringer rolls 29, the strip passes up and around
the upper wringer roll 28 and then downwardly
beneath Ilower wringer 1oll 38. As the strip
passes pipe 34 the surface 38 is again uppermost
and the spray 21 from this pipe is directed down-
wardly against the top surface 38 of the strip.

- The strip I8 then moves between wringer rolls

30

A palr of apertured pipes 19 and 28 are
positioned on opposite sides of the strip and are ¢

40

spectively, which may or may not be drwen by

any one of the usual roll driving means. Six
similar apertured pipes 32, 33, 34, 35, 35 and 27

38 in a rearward direction ang the bottom sur-
face 39 is again uppermost as the strip moves
past spray 42 discharged from pipe 3% and di-
rected downwardly against surface 39 of the rear-
wardly moving strip. The strip next travels be-
tween wringer rolls 30 which remove the excess -
liguid and then passes around upper roll 30 and
forwardly and downwardly beneath the lower
wringer roll 3{. The top surface 38 is upper-
most when the strip moves past spray 43 dis-
charged from the apertured pipe 36. Before the
strin t9 passes rearwardly between wringer rolls
31 and while surface 39 is uppermost, the spray
44 from pipe 37 is directed downwardly onto sur-
Tace 393. After the strip passes between rolls 31,
it is free of or substantially free of all electrolytic

salts dragged out of the electroplating cell and

after being dried, the strip can be heated in the

“usual manner to flow-brighten the tin coating

and produce a better grade of electrolytic tin-
plate.

The sprays in the final rinsing apparatus 26
preferably are sprays of hot water. The water
is fresh, that is, the water has not been previous-
ly used to wash the strip and contains no salfs
from the electroplating solution. The water may

contain the usual small amount of metals and

impurities normally present in the water supply
for mills. The water sprays 377, 40, &{, 42, 43

_ and &4 are each directed downwardly agelnst the

strip while the corresponding surface 38 or 39 is
uppermost. With this arrangement, the wash
water spreads laterally over the strip and clings
to the strip so that the wash water does a much
better job of flushing off the residual thin film of

~electrolyte left on the strip after it has been

wrung by the preceding pair of wringer rolls.
In addition, as each spray is directed downward-

1y against the strip, the wash water from the

sprays clings fo the moving strip and does not
quickly fall away from the strip. Consequently,
as the moving strip starts to pass around each
lower wringer roll or starts to pass between each
palr of wringer rolls, the wash water which is
clinging to the strip piles up ahead of the wringer
roll at the nip of the roll. This water which is
piled up ahead of each wringer roll between the

~wringer roll and the surface just sprayed is in a

highly turbulent state so that the wash water
is theroughly mixed with the residual film of salt-

- containing solution left on the strip by each pair

of preceding wringer rolls. This thorough mix-

ing increases the dlhlblOIl of the residual, con-



~ of solids.
-~ paratus 26, the liquid
- tain only about 200 parts of total solids per milli-
. on'parts, or only about 15 parts per million more -
~+ than the solids in the wash water which in this
instance contained about 185 parts per million
~of solids.
- liquid film on the strip so that the film contains
~less than only 25 parts per million of solids more
- than number of parts per million of solids in the
. fresh wash water is both unusual and highly de-
- sirable as the final flow-brightened sheets will
~ not be appreciably contaminated with reeldual
- salts from the eleetrolytm cells |

2,628,924

| tammated ﬁlm of llquml on the strlp and more -

- thoroughly cleans. the. strip. |
" The tank 27 is provided w1th an. outlet 45 eomn- |
~ municating with a sewer or other place of dis-
© . posal.
 strip: 10: does not pass through a bath in tank 27,

- The excess wash water containing some electro-

- lyte falls free of the strip and does not. recon-
. taminate the strip. The clean strip which we

~ - obtain would not be obtained if & bath were main-
- tained in tank 27 of sufficient. depth so that the

The outlet 45 is of such a size that the

- strip p&esed through the bath: as it does in the

o jreolmme-d or cell-replenishing bath in tank 14.
. In practice, for example, it has been found that
e the strip 0 as it enters the three stand, rinsing
,_-appara,tus 26, will have a film of l1qu1d on its

- & _
res1dual electroplating electrolyte containing elec- -
trolytic salts. from: eo:ntm].lo‘uel},r moving: metal

- strip electroplated with- metal the steps compris-
- ing passing the strip from.an: electroplating cell

through g first rinse bath, passing the strip: up-

- wardly from the bath and spraying the strip with

fresh wash water while the strip is so arranged

~ that liquid on the strip flows into the: drst rinse

10

‘bath, wringing the rinsed strip, passing the wrung
strip.forwardly beneath the lower one: of a pair
. of ‘horizontal, upper and lower wringer rolls with

one surface uppermost, directing a fresh wash
water spray downwardly against the uppermost

~ surface before the strip passes beneath the lower

16

“surface containing about 1,000 parts per million '.

After passmg through the rinsing ap-
im on the strip will con-

Reducing the amount of solids in the

We claim:

. 1. In the process of removuw 2, solutlon of elec-' |
. troplatmg salts from a moving metal strip elec~
troplated with metal, the steps of directing the

roll, directing the strip about the lower roll and
rearwardly between the wringer rolls with the

other surface uppermost, and applying a spray

- of fresh wash water against the other surface
-~ while uppermost and before: passmg between the

20

wringer rolls. . | |
5. In the process of progre:s;swel};r remomng

| eleotroplatmg solution from metal strip electro-

plated with metal continuously moving through

three coplanar horizontal pairs of upper and '

lower, wringer rolls, the steps comprising direct-

~ ing the strip forwardly beneath the lower wringer

30

roll of the first pair of a first surface of the strip

- uppermost, directing the strip rearwardly between
‘the first pair of wringer rolls' with the other

second suriace uppermost, directing the sftrip

around the upper wringer roll of the first pair

and then forwardly and downwardly beneath the

~ lower roll of the second pair with the first surface

35

‘strip along a predetermined path with one sur-

face uppermost and directing a stream of fresh __
- wash water downwardly onto said one surface,

. changing the direction of strip travel and posi- .
- tioning the other surface uppermost and direct-
_ing a stream of fresh wash water downwardly

~ onto said other surface, and thereafter peesmg
- "‘the strip between wringer rolls. | --

-2, In the process of removmg a solution of

L remdual electroplatmg electrolyte from continu- .
- -‘_ously moving metal strip electroplated with metal,
- the steps of passing the electroplated strip having
- _such 'a solution thereon through a first bath,
 passing the strip from the bath and wringing

© the strip, arranging the wrung strip with one
.. surface uppermost and directing fresh wash water .
-~ onto the uppermost surface, arranging the strip
. with the other surface uppermost and directing

~ fresh wash water onto this other uppermost sur-
- face, and wringing the strip to remove the excess
. liquid and leave a, th1n film of l1qu1d on each sur-
. face of the strip. | |

- Mmost,

40

-uppermost directing the strip about the lower roll.

and then rearwardly between the second pair

~of wringer rolls with the second surface upper-
directing the strip upwerdly about the
upper. roll of the second pair of rolls and then

forwardly and downward]y beneath the lower roll
of the third pair of rolls with the first surface
uppermost, directing the strip upwardly about the
lower roll and then rearwardly between the third

- pair of wringer rolls with the second surface

~ uppermost, directing a spray of wash water down-

wardly against the first surface each time it is

 uppermost before it passes beneath a lower roll,

and directing a stream of fresh wash water onto

~ the second surface each time it is uppermost and

50

" prior to passing. between eaoh pan:' of wrmger-

rolls. | .
- 6. The process of removmg eleotroplatmg elec-

- trolyte oontemmg electrolytic salts from moving
metal strip electroplated with metal comprising

89

3. In the process of removmg 2 solutlon of resi~

 dual electroplating electrolyte containing elec-
~ trolytic salts from, continuously moving metal
- strip electroplated W1th metal, the steps of pass-
~ ing the electroplated strip having such a solution
- . thereon through a first bath, passing the strip
- - from the bath and wringing the strip, arranging
. the wrung strip with one surface uppermost and
- directing fresh wash water onto the uppermost
" surface, arranging the strip with the other sur-

the steps of supporting and moving the strip;
alternately washing the strip from fresh water

and removing excess liquid from - the strip by
passing it between wringer rolls at least three

- different times, each washing operation including

~ positioning the moving strip with one surface

60

uppermoet and dir eotmg a. stream of fresh water

~ against said uppermost one surface, positioning

65

 face uppermost and directing fresh wash water

- onto this other uppermost surface, and wringing -
- the strip to remove the excess liquid and leave
- g thin film of liquid on each surface of the strip,
" the ligquid of said film containing less than 25
 parts per million of electrolytic salts in excess of
‘that carried in the wash water.
4 In the proeess of progresewely 1emovmg

70

- the moving strip with the other surface uppermost

and directing a stream of fresh water against -
said uppermost other surface, and then passing
the strip between the wringer rolls; and collecting
and removing the wash water away from the

~strip whereby the strip is not contemmated Wlth -

removed electrolyte.

1. The process of removing electropletmg eleo- |

trolyte containing electrolytic salts from hori-
zontal metal strip electroplated with metal mov-
~ ing along a path comprising the steps, of passing

the strip from the plating cell ‘through wringer

rolls to remove some of the residual electroplating

eleotrolyte passmg the strlp th1ough an aqueoue




- I .
T Tw s e
by — - D

=t e .-ﬂ_..,.._ﬂ' —_—r

T e S UL P
. - _. o Rt ... .. .. B - . . . . Stal
~ h e e O e T Pty B BN P L= L - ! —_— e e - .= = s . s . ' '
L [ ] Ihr‘:hh-‘t-* = _'J“.w_l. ey T Y amy - m= g iA  L T P s T e L A X T . - - .. v
- = AT i e o B et W, I o T e D A T R e T T e U e T, T . e T P v MR PELE DR .

e Il ER)
— R
T

~ sprayed water from the vicinity of the strip and

-

- reclamation bath to lweshg the strip end.removeﬁ

2,628,024

some residual electrolyte; subjecting the strip fo

repeated washing and wringing operations, each

operation including directing the strip along a -

path with first one surface uppermost and then

the other surface uppermost, directing a water
spray downwardly against each suriace while

in the uppermost position so that the water spray
flows over the strip, and wringing the sirip aiter
both surfaces have been sprayed; and removing

preventlng recontamination of the strip. -
SAMUELS.J OHNSTON
JOHN E. ELSWICK.
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