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Th.lS mventmn relates to a method of treatmg
material “and- more particulariy toa method 'of.ﬂ
treating ‘sirfaces’ of ‘material; especral o
wire to clean the surface thereof o

Metallic wire is-used in the manufacture ofa
countless Va,nety of’ produ ts, and;’ generally
speaking, it"is ’ desua.ble that: foreign’ substances
adherent to or- found on’the'siirface 'of the wire
such as ‘cils; “greases, Adust, nq ‘the S 0T oxida 3
tion pmducts, ‘sulphides, ‘and the like superficial
corrosion: products, be removed befors the: vnre
‘actually put to- use,

- An-object of the present‘f nven Tonl is'to p;owde
a method "o0f treating ma:terxal to remove sup
- ficial foreign " -material and corrosmn C
which method ‘shail be sxmple D
mexpenswe and safe in operation.’

“With the abeve and other objécts in VreW tHe
invention may be embodied in'g method of tregis
ing' metallic material wherein surface to ‘be o
cleaned is 1mmersed in a bath" compnsmsv a solu—'
tion' of “a’'suitable ‘elecirolyte’ stich a8 sodiiit

orthesilicate "-and in partmular .mcluch g a o
component ‘a’ rela.mv:ely “stivall propormo‘ )
-foaming agent suchas’ ‘ordinary’ soap, and'ca
the material while in the bath t5ba one electr
for an electric circuit” through the mate a,nd'
the bath, the ioammg agent in'the bathr aghing )
create a ﬂoatmg fomm, on the bath- Wherem afe
entrapped and-carried away both the foréign suh- 30
stance removed from the surfdce of the ‘matsrial
and the gases created by electrolysis of the ba,uh

Other objects and featuresof the invéntich”
clearly appear  from’the ‘following detiiled ‘de-
seription of one embodiment thereof in'a methivd’
of“tredting wire to ‘remove foreign’ substances
from: the surface thereof;‘taken in connection Witk
the accompanying drawing which- represenbs in
part, diagrammatically, an apparatus- by mean,s of
which the method of the mventmn may- Le pr = g
tised. :

In the embodnnent of “the inventicn herein
disclosed; it is desired toclean the ‘suiface-of ‘a
metal “wire or similar strand- § §." This strandj
comes from-any -convenient SUpBly- means 1ot 45
shown, at the left of the apparatus shown: inthe
drawing, and advances, at ‘the right, from- the-
apparabus to: a take-up “device or. g’ some otner,
kind ' of “strand". treating: apparatus- net shown:

&

The nature of ‘the supply’from which the'strand 50¢

broceeds'at the'left and of the apparatus in: whxch‘

. it'is disposed of ab the: nght forms'no part of the:

present invention; and so'is not heceéssary:to-he

shown “here, excépt for the fact that the matal

strand is: electrically ‘grounded at“some: con- 55

venient pomt before it enters the- apparatis dis=:

. closed ‘or after it leaves the pparatu or bcﬁn-

as diagrammatically indicste ati8,

“The ‘apparatus’disclosed- is supported and a8
sembled on a pa1r of paralle
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beams or ‘girders 20, prerera,bry of metal. These
and all the appax tus supponed thereby are eh.c-
trically ingulated from the glomd e. g. by bpmg
supported on insulating memb 1s 2 rg_scmg Gn

* pillars or pédestals 22; -

An cuter metal wasie ca c 2 tank 24 is hung
between the girders and h S 2 wasie oatlm 25
connec.,ed By an msula,tmg, ‘hose %5 £6 any stm-
able draiin, Within this tank 28 are moun‘bea &

0 cleaning solution sapply - uank 58 aud a Washingv.

tank 48, both also of metal, Overflow froth eiph e

of the ta,nk 28 or 48 is caught in th\, tank T8 and ~

disposed cf via the cutlet23. A ‘shallow hg
zontal cleaning tray or pam 8i is positiohed in

5 . and ‘extends substantisily &CfOSo the Lauk 3‘;‘ ‘nwr

the upper edge thereof.

Instilating dams 32,‘“, 8%, 88, 41 and &2 are
mountﬁd at the top-of tie’ left edb., of the'tank

33 both ends of the tray 3, the right edge of
the tank 38, and both edges of the {ank- 53, Te=

. spectively, with their upvsr facss adjusied to le
in one and the same horizoftal plane, The tank

3D is also plcwdea with a drainage hole i the
bottem empuymg 80 ‘the tonk 24 -and closed b.v

" g femovable stopper 38,

A pumping device 87 of any suitakls nature,
such'as ‘& eenirifugal pump, is arranged to be

driven by a belt 83 from any convenient source.

of ‘bower nob shiewn, and serves to 15t fiuid con-
tinually from the tank $8and deiiver i it, as at 32,
ifto the tray 3! whence the fuid overfiows over
the dams 23 and 34 inte the tank 3§ cmam tnus
k&eping the tray &4 bumml-rgry full at alk times
Clean water from any suitablie source is de-

livered' thretigh an insulating eonnecticn  such

as & rubber hose 42 inte a pipe 43 lying im the
tank 46 transversely -acroés the bottem therect.

The pips 43 is provided with's plurahby of per-

foracions 44 in ibs upper side and delivers water
from ‘thee’ pérforations Gpwardly 1*1W une tanlk
#0. The water brims over the dams 81 and &7
and falls into the wast te La.“m 24 to-be disposed of
vig, the outlet 23. T
Guide rollers 89 and 51 afe mounted ot the fh-
coming and cubgoing. endg: of the apparatms in
insulating blocks 52 and &2, A drip pan 54 may

convementlj be provided under the roller § 5§ ang:

emptymg into the tank 24, The rollers 5@ and 5{

are prefer«b’y of relatively large dismeter 4o a’vo"d'

any marked bending of the s trand in bassing over:
the rollers. ~ Also whethey either roller is pegis

tioned ,bove or ‘helow the strand dmnandc on the
difection” in which the strand cormes t or du-_

parts from the appmwtus
““While ‘only one strand: #2is def

nitely shownin

the drawmg, there ‘may evidently be any prae-:
t1cab1e number of such strands Tunning paraliel:

to'each other in ’she horzzwntal planc* of the Lopsf

. of the-dams. ‘
The supportmg members z't) and all meta‘lv
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parts secured to and directly supported thereby,
such ‘as the tank 88 and tray 31 particularly, are
maintained at an alternating electric potential
relatively’ to* ground,: -ahd are 1nsu1ated from
ground by'the members 21. A’ simple ‘means-to g
provide and maintain. this potential is diagram-

matically indicated in the drawing at 6§ and i

believed to need no particular cescription- e~
yond the diagram, the generator &I being: de~
signed to provide appropriate alternating cur- 10
rent, and the transformer. w. belng adJustably’
variable.

The tank 30 is filled, preferably to .about . the::.
level of the bottom of the tray 31 as shown,; with
a suitable electrolytic cleaning solution' e¢ontain~:
ing both'.an electrolyte.to garry current between
the tray ‘and. the strand’ passing: _betweeil
dains. 33 and’ 34 and a foammg agent

‘Preferably . the electrolyte. is. 1e1ative1‘
poisonous and alkaline, as solutlons Of ‘suc
generally speaking, relatively less dangerots. and
difficult t0 ‘handle than otheis. “Sultable sub-
stances for . this purpose’.ave Such” as. the alkali
métal; smcates, phosphates, ca1b011ates and hy-
drox1des, sice the electrolysm of"such solutlons
produces ‘1o poisonous or corros1ve gases Other.
electlolytes may, howev be used. 11 suztable;
pxecautmns dre. taken. .

Generally, -the: electrolysxs wnhhaltern tmg
current ‘of solutiéns of these electrolyte bro-.
dilces an’ evolution at the; clectlodes of; X~ .
plodable and inflammable mixtlré “of. hyd gen
and oxygen.  If no pafticular pxecautlons T
taken. thxs ‘“etonatmg gas) may “become .en-.
trapped or pocketed in dangerous quantrms n
the apparatus mstead ‘of bemor halmlessly di-
luted into the atmosphere, .. )

It has ‘been dlscovered tnat the add1t1on of.a
sliitable foammg agent to0 the. solut1on, &.8. such
substances ‘as .ordinary $0ap,. rosin oil S0ap.0r.-
any, soluble :seap, Ssaponin, sulphonated or-hglo-
genated hizher alcohols and the hke, effects the,
result. that the evolved gas is entrapped in, seg—
regated:small portlons in the. bubbles of a mass;
of foam, in such fashlon that even -if fhe: gas. is
accldentally 1gnlted 1o severe exploslon can take
place ~and frequently even : the propagatwn s0f:
the ignition from bubble to; bubble is: smothered.
out ‘and halted In. Some, 1nstances ity may ‘be
well to add g1y0°rme to. aid in touphemng the;
foam :

In one illustrative example the apoaratus as..
disclosed was arranged. o handie ﬁfty several
strands. of 24 gage (A, W..G.) .copper wire U~
ning parallel to ‘each Obhel over rollers §0 and
51 and over and.in contact with the. tops of. the.
dams 32, 33, 34 35, 21 and. 42. The tank 30
was ﬁlled about to the indicated level, with a
solution made up-in the following proportlons

Sodium orthosilicate (anhydrous) -bounds__" 4.5
Household soap chips____.: 0.5
Water ___________________ ‘_'___-___gallons__‘ 20

Since the pump 31 kept. this solution- bnn‘rrmng
gently .over:the dams 33 and 34, the wires.i8
were completely surrounded by the solution be-
tween the dams, the surface tension of- the | so-
lution  being sufficient to bank the solution: up,
above the dams enough to-bury the wires, ... .

The generator §{ was proportioned and the
transformer 62 proportioned . and. adjusted, S0
that the current density.at the suzface of the.
wires 18 between. the dams 33 and” 28 was
roughly 1.25 amperes per sq. cm. runmng be-
tween lower and ‘upper. limits of a.bout 1.0 and

25
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®

45
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" tion- in the tank -30.
_of its lightness, and coherent toughness, it is

. 20.
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2,325,957

1.5 amperes per sq. cm. In this particular in-
stance the distance between the dams 33 and
34 was about 9.75 inches, and the wires 19 ad-
vanced at a rate of about 125°ft. .per min.
Under these ‘conditions the surface of  the
wire is satisfactorily cleaned and freed of unde-
sired foreign matter. A toughly tenacious foam

-forms gradually on the surface of the liquor in.-

the tray.31 and is swept along toward the right
by ‘the' motion.of the.wires and partly falis over
the dam. 84 to rest on the surface of the solu~
Chietly, however, becatse

swept on and falls over the right hand edge of
the tank 30. It is carried down into the bottom
of the. tank. 30 partly. by its own. weight.and
partly: by the sheet of water ovexbnmnun\, the
dam 41 toward the. tank 38, which carries the
foam down to where it is swept out viathe.out-
let 23,

This foam not only entraps the gases evolved.
in, the solut1on by the electrolytm cleansmg ac-
tion on’ the wires, but . also entraps and. carries
away the dirt and solid debrxs cleaned from the
wires, so that this last is thus automatlcally dls—

" posed of, whereas, in the’ absence of a foammg

agent in the solution, such substances remain in
and. gradually foul the cleaning bath: to unusa-
bility. By .the present method, . how ver, .- tihe
bath. remains clean substaatlally mdeﬁmtely ]

The clean wash water overbrimming. the dam
41 prevents the entry of any of the foam Jinto
the tank 48 and so helps to maintain this: rins-
ing path clean. In .the bath 48, the residue 'of
the cleamng solution is washed from the surface

+ of the wire, and the latter emerges over the roll-

er. 61 clean and brighf., The distance- between»
the dams. 35 and &4 ma;/ be pr actically whatever
convenience may dlctate provided. it be.great
enough to allow the foam to.fall thr ough ~In-the.
partmular 1nstance cons1dered tms d1stance~
was -about an inch. . :

Whﬂe in the 1nstant case. the use of alternat-“
ing, cuzrent is- preferred it.is  clear that direct-
current, may also be used, if: desired, . -particularly.
for example in the case. of an article. of mate~..
11a1 subject. to severe: cathodic ‘but not; anodlc
corrosion or viee versa., .

The part1cular apparatus used to 111ustrate..
the practise of the method of the invention forms
no.part of the 1nvent10n having been in.com-.
merc1a1 use for the practlse of other methods.
for several years. ) :

- 'The invention, clalmed resides wholly 1n thE‘f
method disclosed helem in an illustrative:iex~
ample, but is not confined to the particular :de-. .
tails of the illustration, which may be modified
and departed from in Varlous ways without. de-:
parting from the spirit and scope of the:inven-:
tion as particularly pomted out in the append-'
ed . claims. ;

What is claimed is:

1. A method of cleanm;, the surface of a me-:
tallic article which - ‘comprises steps of immersing:
the surface o be cleaned in & bath comprising:
a water solution of an- alkaline electrelyte and:
a foammg agent, and. bassing an alternating:
electriz. current through the bath between the:
artmle as one electrode: and another electrode:
the .detonating gas liberated at. the eleotrodes--'
coacting with the foaming agent in-the bath to
form g feam on the bath in which hoth the o285
and foreign matter 1eleased irom the surface by
the electrolytic action are entrapped to be harm-
lessly carried away. .
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2. A method of cleaning the surface of a me-
tallic article which comprises steps of immersing
the surface to be cleaned in a bath comprising ‘a
water solution of an alkaline electrolyte and a
foaming ‘agent, passing an alternating electric
current. through the bath between the article
as one electrode and another electrode, the det-
onating gas liberated at the electrodes coacting
with the foaming agent in the bath to forrm a
foam on the bath in which both the gas and
foreign matter released from the surface by the
electrolytic action are entrapped, and carrying
away the foam to remove the entrapped gas and
foreign matter.

3.- A method of cleaning the surface of a me-
tallic article which comprises steps of immersing
the surface to be cleaned in a bath comprising
a water solution of an alkaline electrolyte and a
foaming agent, passing an alternating electric
current through the bath between the article as
one electrode and ancther electrode, the detonat-
ing gas liberated at the elecirodes coacting with

" - the foaming sgent in the bath to form & foam

on the bath in which both the gas and foreign
matter released from the surface by the electro-
Iytic action are entrapped, and creating relstive
motion of the article and bath to carry away the
foam and the entrapped gas and foreign matter.
4. A method of cleaning the surface of a me-
tallic article which comprises steps of imrmersing
the surface to be cleaned in a bath comprising a
water solution of an alkaline electrolyte and a
foaming agent, passing an alternating electric
current through the bath between the article as
one elecirode and another electrode, the detonat-
Ing gas liberated at the electrodes coacting with

- the foaming agent in the bath to form a foam
on the bath in which both the gas and foreign
matter released from the surface by the electro-
“ lytic action are entrapped, and circulating the

“ . bath to create a current therein to CAITY -away

. the foam and the entrapped gas and foreign

- matter.
- 5. A method of cleaning the surface of a ‘me-
tallic article which comprises steps of immersing
the surface to be cleaned in'a bath comprising
a water solution of an alkaline electrolyte and a
foaming  agent, passing an alternating eleéciric
current through the bath Between the article as

.one electrode and another electrode, the detonat-

ing gas liberated at the electrodes coacting with

~. . ‘the foaming agent in the bath 1o form a foam

on the bath in which both the gas and foreign

- -matter: released Arom the surface by the electro-

lytic action are entrapped; and moving the ar-
ticle through the bath to sweep the foam and the
entrapped gas and foreign mattér therefrom;
- 6.-A'method 0f cleaning the surface of a me-
~tallic article which comprises steps of immersing

.the surface to be cleaned in a bath comprising a -

water solution' of an alkaline electrolyte and a
- foaming agent, passing. an alternating electric
" current through the bath between the article as

= one electrode and another electrode; the detonat-

ing gas liberated at the electrodes coacting with

the foaming agent in the bath to form a foam on

the bath in which both the gas and foreign mat-

_tallic article which comprises steps of immersing

the surface to be cleaned in a bath comprising a

~water solution of an alkaline electrolyte and a

10
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-foaming agent, passing an alternating electric

current through the bath between the article as
one electrode and another electrode, the detonai-
ing gas liberated at the electrodes coacting with
the foaming agent in the bath to form a foam on
the bath in which both the gas and foreign mat-
ter released from the surface by the electrolytic
action are entrapped, and removing the foam
with its entrapped gas and foreign matter from
the article.

8. A method of cleaning the surface of 2 me-

tallic article which comprises steps of immersing

the surface to be cleaned in a bath comprising s
water solution of an alkaline elacirolyte and &
sufficient quantity of a foaming agent to produce
in coaction with gas evolved into the bath a layer
of foam on the surface of the bath, and passing
an alternating electric current through the bath
between the article as one electrods and ancther
electrode, the detonating gas liberated at the
electrodes coacting with the foaming agent in the
bath to form a foam on the bath in which both
the gas and forsign matter rcleased from the
surface by the electrolytic action are enivappsd
to be harmlessly carried away

9. A method of cleaning the surface of & me-
tallic articie which comprises steps of immersing
the surface to be cleaned in a bath comprising a
water solution of an alkaline electrolyte and a
sufficient quantity of a soluble sozp to produce
in coaction with gas evolved into the bath a layer
of foam on the surface of the bath, and passing
an alternating electric current through the bath
between the article as one electrode and another
electrode, the detonating gas liberated at the
electrodes coacting with the fosming agent in
the bath to form s foam on the bath in which
both the gas and foreign matier relessed from
the surface by the electrolytic action are en-
trapped to be harmlessly carried away.

10. A method of cleaning the surface of a me-
tallic article which comprises steps of immersing
the surface to be cleaned in a bhath comprising

: & water solution of an alkaline clectrolyte and a

“sufficient quantity of saponin to produce in co-

80

action with gas evolved into the bath a layer of
foam on the surface of the bath, and passing an

- alternating electric current through the bath be-

65
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tween the article as one electrode and another
electrode, the detonating gas liberated at the
electrodes coacting with the foaming agent in the
bath to form a foam on the bath in which both
the gas and foreign matter released from the
surface by the electrolytic action are entrapped
to be harmlessly carried away.

11. A method of cleaning the surface of a me-
tallic articlie which comprises steps of imamersing
the surface to be cleaned in a bath comprising
a water solution of an alkaline electrolyte and a

. sufficient quantity of a sulphonated alcohol to

65

ter released from the surface by the electrolytic

-action are entrapped, circulating the bath to ¢re-

ate a current therein to carry away the foam and.

70,

. the entrapped gas and foreign ‘matter, .and mov=- -

- Ing the ‘article through' the bath ‘to. sweep. the

foam ‘and ‘the-entrapped’ gas and forelgn mat-
ter therefrom.. .-
7. A method of cleamng tbe surfa,ce of a me-.‘

£

produce in coaction with gas evolved into the
bath a layer of foam on the surface of the bath,
and passing an alternating electric current
through the bath between the article as one elec-
trode and another electrode, the detonating gas
liberated at the electrodes coacting with the

{oaming agent in the bath to form a foam on the
bath in which both the gas and foreign matter.
released. from the surface by the electrolytic

action are entrapped to be harmlessly carried
away.
CHRISTOPHER J. EROGEL.



