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This invention relates to electrolytically coated
continuous strip material, especially tin coated
steel strip and particularly to improvements in
means for collecting and recovering any excess tin
or coating material and scale discharged from the
surface of the strip during and after the bright
melting thereof.

It 1s now common practice to apply a coating,
such as tin, to continuous length strip material,
such as iron or steel, by electrolytic means. After
the strip is electrolytically tin coated, it is usually
passed through a melting unit wherein the coat-
ing thereon is melted so as to provide a finished
strip having g bright luster and smooth, even
finish. Sometimes the melting is done by passing
‘the strip thirough hot oil, heating by electrical in-
ductance, or by subjecting the strip to electrical
resistance. In the resistance melting, the strip

is usually disposed in a vertical plane during the

melting of the coating thereon and then passes

around s horizontal disposed roll; which is usually

& conductor roll for supplying the electrical
power to the strip for such resistance melting.
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present invention to provide an improved means

or apparatus for preventing any excess tin or
coating material and scale from passing into the
space between the conductor roll a,nd strip in the
quenching tank.

It is a more specific object of the invention to
provide an improved means or apparatus for in-
troducing a fluid under pressure across the path
of the strip as it enters the quenching tank so
as to cause the quenching medium therein to cir-
culate whereby any excess tin or coating material
and scale are prevented from passing into the
space between the strip and the conductor roll
and are caused to drop to the bottom of the tank.

It is a further object of this invention to pro-

- vide an improved method for preventing any ex-
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This conductor roll is usually disposed in a tank

containing g quenching medium which is asdapted
to quench the strip and coating immediately after
the melting operation. Such s melting unit and
guenching tank arrangement is disclosed in the
copending application of Ewart S. Taylerson,
Serial No, 447,966, filed June 22, 1942.
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It has been found that as the strip passes

vertically down into the quenching tank that
small globules of the tin or coating material and
pieces of scale are carried into the tank by the
strip as it passes thereinto and fall free from the
~ surface of the strip into the quenching medium
in the space between the conductor roll therein
and the strip and would lodge therebetween and
become pulverized. This excess tin or coating
material and scale not only tended to scrateh the
‘surface of the strip and the roll but also caused
fiashings of electric current from the strip to the
roll thereby resulting in burning and pitting the
roll surface. This condition necessitated rela-
tively frequent resurfacing and replacement of
the conductor roll which was inconvenient, as
well as expensive. |
or other coating material was lost under such
conditions. It is to an improved means or ap-
paratus for preventing this excess tin or cosating
material and scale from being disposed between
the conductor roll and the strip so that the tin
or coating may be recovered that the present in-
‘vention relates. '

Accordingly, it is the general object of the

Furthermore, the valuable tin
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_cess tin or coating material and scale from pass-

ing into the space between the conductor roll and
the strip in the quenching tank by introducing a
suitable fluid or the quenching medium under
pressure into the lower end of the heating unit
across the path of the strip as it passes there-

through so that the excess tin or coating ma-

terial and scale are carried to one side of the
tank and caused to drop to the bottom.thereof.
Various other objects and advantages of this
invention will be more apparent in the course of
the following specification and will be particu-
larly pointed out in the appended claims. |
In.the accompanying drawings there is shown,
for the purpose of illustration, an embodiment
which my invention may assume in practice.

In these drawings: |
Figure 1 is a vertical section through the melt-
ing unit and the quenching tank of an electro-
tinning line showmg my inventiOn incorporated

therewith;
Fig. 2 is a sectional View taken on line II--—H

" of Figure 1; and

40

45

Figure 3 is an enla.rged sectional view taken on
line IIT—III of Figure 2. |

Referring more particularly to the drawings, S
indicates a continuous length coated strip as it
Is delivered from the electroplating bath of a
continuous electrotinning line with the strip
traveling in the direction of the arrows, as shown

in Figure 1 of the drawings and which is con-

- veyed therethrough and therefrom by suitable

-~ driving means (now shown).
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After the strip has

been electrolytically coated, it is passed through

2 heating unit desighed to melt the deposited tin
or coating thereon with such heating being ef =
fected by any suitable means.

‘For example, resistance melting may be em-
ployed including energized conductor rolls 2 and 3
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which are connected to & suitable source of power
by means of the electric lines 4. There is pro-
vided an intervening upper deflector roll 9 with
the coated strip S passing between the rolls 2 and
3 in an elongated vertical loop over the roll 3 §
during which travel the strip is heated until the
tin or coating material disposed thereon reaches

its melting point. The vertical loop of the strip,

as it travels along, is enclosed preferably in an in-
sulated substantially U-shaped muffle 6 having an 10
entrance leg T and a discharge leg 8 which legs

- extend toward the inner peripheries of the respec-
tive conductor rolls 2 and 3, and enclosing the
strip to points adjacent the latter. As the strip
passes through the muffle 6, the heat applied i5
thereto by means of electrical resistance is de-
signed to bring the tin or coated material on the
strip to its melting point in a zone indicated at M
adjacent the lower end of the discharge leg 8 of
the muffle 6. Directly below the lower end of the 2¢
discharge leg 8, and into which the same extends,
there is arranged a tank 9 confaining a quench-
ing medium and in which the conductor roll 3 is
disposed. The strip passes from the muffle 6 into
and through the quenching medium in the tank 95
9 from which the strip passes to subsequent proc-
essing steps. _.

According to the present invention, there is ar-
ranged in one side of the discharge leg 8 adjacent
the lower end thereof on the inner side of the 30
strip S above the roll 3, and within the quench-
ing tank 9, means for introducing a fluid under
pressure thereinto directly into the path of the
strip through the lower end of the discharge leg
8, for the purpose of circulating the quenching
medium disposed therein. It will be understood
that the lower end of the discharge leg 8 is dis-
posed in the quenching medium in the tank 9.
The means for introducing a fiuid under pres-
sure consists preferably of g pair of nozzles 10
which are connected preferably to a pair of pipe
lines 12 extending through the side wall of the
tank 9 and connected to a pump or any other
suitable source of supply (not shown). It 1s
preferable that this fluid directed thereinto be
the quenching medium itself which is usually
water, and the lines (2 would then constitute the
inlet supply for the tank 8. In such case, there
is -arranced adjacent the bottom of the tank 8,
a, discharege line 13 which likewise is connected-
to the pump or other source of discharge for con-
veying any excess quenching medium Irom the
tank. |

If desired, there is suitably arranged on the in-
ner wall of the discharge leg 8 along the inner 089
side of the strip S at a point above the roll 3
and directly below the path of the fluid pressure
or the nozzles 10, an inclined trough member {4
which extends substantially the full width of the
1ower end of the discharge leg 8. The ftrough-like
member 14 is preferably made of fiber, Micarta
or some other suitable insulating material.

The improved apparatus of my invention func-
tions in the following manner. As the strip S
passes through the muflile 6 and down through
the melting zone M in the lower end of the dis-
charge leg 8, it will be understood that the tin
or coating is heated to its melting point. After
the tin or coating is melted, the strip passes di-
rectly into the quenching medium in the tank 9
so as to immediately quench the melted tin or
coating on the surface of the strip. As the strip
passes into the quenching medium in the lower
end of the discharge leg 8, small globules of tin
or coating material and pieces of scale will drop
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from the tin or coated suriace of the strip mate-
rial. 'To prevent these small globules and pleces
of scale from dropping between the conductor roll
3 and the strip S, the fluid or quenching medium
under pressure introduced through the pipe 12
and the nozzles 10 into the lower end of the
discharge leg 8 across the path of the strip S and |
circulates the quenching medium in the vicinity

. thereof. Such circulation of the quenching me-

dium will tend to carry any excess tin or coating
material gnd scale from around the sirip fo a
point at the side of the discharge leg 8, and the
tank 8, at one end of the roll 3, or the same will
fall into the trough-like member {4, and, it will
be carried to the lower end of the trough member
and drop therefrom to the bottom of the tank, as

shown in Figure 2 of the drawings. It will be

seen then that the tin or other coating material
disposed in the bottom of the quenching tank §
may be easily recovered therefrom.
. It is preferable that there be arranged in the
tank 9 at the inner end of the discharge line 13 a
filter or screen (not shown) so as to prevent the
small particles of tin or coating material from
passing from the bottom of the tank through the
discharge line. Such is especially advisable if a
pump is used to recirculate the quenching medi-
um and to which the inlet lines 2 and the dis-
charge line 13 are connected, so as to prevent
recirculating of the small tin or coating particles
which otherwise would be carried through the
pump and back into the tank by the recirculating
current. | | |
In certain cases, it may be desirable to provide
a, rubber contact roll 15, which is arranged on
the outer side of the strip S, directly opposite
the conductor roll 3 so as to maintain the strip
at all times in contact with the conductor roll
3 as the strip passes therearound. If such & roll
is provided, it may be desirable {0 prevent any

excess tin or coating material and scale from

dropping between the outer side of the strip S and
the contact roll. In such case it is preferable that
additional fiutd pressure means be introduced.into
the lower end of the discharge leg 8 on the outer

 side of the strip directly opposite the first men-

tioned fluid pressure means. Such a fluid pres-
sure means would consist, as hefore, preferably

" of a pair of inlet lines 16 extending through the

side of the tank 9 having nozzles arranged on the
ends thereof for discharging the fluid or quench-
ing medium under pressure to the space on the
outer side of the strip. If desired, there is like-
wise provided a trough member {7 similar to the
trough member {4, which is positioned directly
below the path of the fluid or the quenching me-
dium directed from the lines {6 into the tank.
As before, the fluid pressure or quenching me-
dium introduced into the tank 9 through the
line {6 circulates the guenching medium on the
outer side of the strip S, and tends to carry any
excess tin or coating material and scale to the
side of the discharge leg 8 and the tank 9 where
it drops to the bottom of the quenching tank
thereby preventing such tin or coating material
and scale from dropping to a point between the
outer side of the strip and the contact roll 1d.

While I have shown and described one spe-
cific embodiment of my invention, it will be un-
derstood that this embodiment is merely for the
purpose of illustration and description and that
various other forms may be devised within the
scope of my invention, as defined in the ap-
pended claims.
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Iclaim: S - _ Ing electrolytically continuous length strip steel,
1. In gombination with apparatus for coating means through which the strip passes in suh-

electrol :zically continuous length strip material.
means for melting the coating thereon so as to

high-luster finish, & tank having a quenching

madium disposed therein into and through which

the strip passes substantially vertically from said
melting means, a horizontally disposed rotatable
roll arranged in said tank around which the strip
passes, means for introducing the quenching me-
dium under pressure into said fank in substan-
tially a horizontal plane substantially in the path

stantially a vertical plane for melting the tin

coating thereon so as to obtain g smooth, high-

obtain a smooth, high-luster finish, a tank hav- & Iluster finish, a tank having a quenching-medium .
ing a quenching medium disposed therein into disposed therein into and through which the strip
~and through which the strip passes immediately passes immediately after it is delivered from said

- after it is delivered from the melting means, a  melting means in substantially a. vertical plane,
horizontally disposed rotatable roll arranged in  said melting means including a horizontally dis-
sald tank and around which said strip passes, 10 posed conductor roll arranged in said tank around
sald strip being delivered from said melting unit which the strip passes, a contact roll arranged in
Yo said roll at an angle to the horizontal, means  said tank diametrically opposfte said conductor
for introducing the quenching fluid under pres- roll and with which it forms a path through which
sure into the quenching tank in substantially a the strip passes in contact with both rolls, means
horizontal plane substantially into the path of 15 for introducing the quenching medium under
the strip on the inner side thereof at a point pressure into said tank in substantially a hori-

- 8bove said roll, and an inclined trough member zontal plane substantially in the path of the
arranged in said quenching tank above said roll strip on both the outer and inner sides thereof
adjacent’ the inner side of the strip and below  as the same enters the tank at a point above said
the path of the fluid directed thereinto, said fluid 20 rolls, and a trough member arranged in said
circulating the quenching medium in the vicinity  quenching medium to either side of the strip and
of the strip so that any excess coating material adjacent thereto, each of said trough members
or scale iIs forced from the space between the positioned above sald rolls and below the point of |
strip and said roll and caused to drop. either into introduction of the quenching medium into said
said trough member or into the bottom of said 25 tank, said quenching medium as it is delivered
tank, - | - - ~ Into said tank circulating the quenching medium

2. In combination with apparatus for tin coat- in the vicinity of the strip so that any excess tin or

Ing .electrolytically continuous length strip steel,  scale is forced from the space between the strip
means through which the strip is adapted to  and each of said rolls and caused to drop either
pass in substantially a vertical plane for melting 30 into saild trough members or into the bottom of
the tin coating thereon so as to obtain s smooth, |

said tank, . ) |
o . KLAUS EGGE.
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the vicinity of the strip so that any excess tin
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