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ABSTRACT OF THE DISCLOSURE

The invention relates to the operation of wiping gal-
vanised wires or strips immediately after they are with-
drawn from the galvanising bath,

For this purpose, the wires or strips are drawn up-
wardly through a bed of washed and graded river gravel
or of nodules or like bodies composed of other suitable
inert material having a specific gravity lower than that
of molten zinc.

The bed is preferably contained within a chamber which
is open at its upper and lower ends and the latter prefer-
ably projects into the molten zinc bath.

The interstices of the bed and the space immediately
above it are filled with a non-oxidising gas which excludes
air and this gas preferably contains H,S. This gas enters
the chamber close to the surface of the molten metal
and is preferably preheated by heat exchange from the
interior of the chamber before it enters the latter.

It is found that a wiping bed according to the invention,
requires replacement less frequently than the conven-
tional charcoal bed so that labour costs are reduced and
also that the throughput speeds of the wires or strips may
be substantially increased.

This invention relates to the continuous galvanising
of wire or strip by the hot dip process and more partic-
ularly to the operation of wiping the wire or strip imme-
diately following its withdrawal from the bath of molten
zinc in order to ensure that the zinc coating is continuous,
vniform and smooth.

This wiping operation is usually effected by passing the
wire or strip vertically upwards through a bed of pow-
dered charcoal which floats on the surface of the molten
zinc bath and which usually requires to be replaced at
intervals of about two to four hours.

It is the general object of this invention to provide an
improved method of and means for the continuous wiping
of galvanised wire, or the like strip while one specific
object is to provide a method and apparatus which per-
mits of, or facilitates, the formation of thicker zinc coat-
ings than are obtainable conveniently, if at all, by existing
hot dip procedures.

Anmother specific object is to provide an improved wiping
method and apparatus which permit of a significantly
increased speed of operation.

Accordingly the invention includes the method of con-
tinuously wiping hot dipped galvanised wire, strip or
the like, comprising passing the latter immediately fol-
lowing its withdrawal from the bath of molten zinc,
through a bed comprising relatively movable nodules,
granules or other like bodies composed of hard, substan-
tially inert material which is substantially unaffected by
temperatures up to about 450°-500° C. and has a lower
specific gravity than molten zinc.
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In addition, the material is preferably of a composition 70

such that it is not wetted by molten zin, its specific grav-

2

ity is preferably within the range 2.0 to 4.5, and the
nodules, granules or the like are preferably within the
size range of about one eighth to one quarter of an inch,
though the invention is not limited to nodules or gran-
ules of this order of size. Preferably the material is
approximately spherical in form, but washed and graded
river gravel has proved to be very satisfactory for the
purpose and is relatively inexpensive and readily ob-
tainable.

The higher the specific gravity of the material used
to form the bed, the lower is the weight or thickness of
the zinc coating formed, while again as the depth of the
bed is increased, so is the coating weight reduced. While
granule size appears to exercise some control over coating
weight or thickness, it has been found that a gravl bed
composed of granules between one eighth of an inch and
one quarter of an inch in size is satisfactory for the full
normal range of wire sizes and coating weights, especially
as the throughput speed of the wire or strip exercises a
greater influence on coating weight than the other factors
referred to.

According to another aspect of the invention, a suit-
able non-oxidising gas, and preferably an appropriate
reducing gas, such as a suitable town gas, liquid petroleum
gas, blast furnace gas or annealing furnace atmosphere
gas, is continuously passed through the wiping bed so as
to fill the interstices thereof.

For this purpose the said wiping bed is confined within
a chamber which preferably dips at its lower end into
the bath of molten metal and which is provided, near its
lower end with a gas inlet opening, and at or near its
upper end, with a discharge opening through which the
galvanised wires or strips emerge and where the escaping
gas is preferably burned.

An important feature of the preferred form of the
invention resides in using a reducing gas containing a
snitable proportion of hydrogen sulphide, for example
between 100 and 1000 grains (sulphur content) per 100
cubic feet of gas at atmospheric pressure through the
invention is not limited to proportions of this order.

Wiping apparatus according to the invention comprises
a generally vertical chamber open at its upper and lower
ends and arranged with its lower end dipping into the
surface of a bath of molten zinc, and a bed of graded
gravel or other suitable imert material in nodular or
similar form in the chamber, said bed forming material
having a lower specific gravity than zinc whereby the
bed floats on the molten metal, and means for moving
the wire strip or the like upwardly through the chamber
from the bath. '

Provision is also preferably made for supplying a re-
ducing gas to the chamber immediately above the surface
of the molten zinc.

The gas is preferably, but not necessarily, preheated
before it enters the chamber and for this purpose one side
wall of the latter may be hollow and the cavity therein
forms a gas passage in which the gas is preheated by heat
exchange from the inner section of that wall. The upper
end portion of the said cavity is formed with a gas inlet
opening, while the lower part of the inner wall section
is formed with an elongated horizontal slot or equivalent
holes through which the heated gas passes from the cavity
into the bottom of the chamber as close as is practicable
to the point where the wires emerge from the surface of
the zinc.

The opposite side of the chamber preferably comprises
at least one detachable plate which forms a gas-tight
seal with the body of the chamber and which, when de-
tached, permits of the insertion and removal of the wip-
ing bed. Preferably two such detachable plates are pro-
vided, with the one arranged above the other.
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The bed does not fill the chamber, so that a free gas
space is provided within the latter and above the bed
and this upper portion of the chamber is preferably up-
wardly convergent and has a relatively narrow slot in its
upper end for the emergence of the wires or strips and
the discharge of the gas.

As the wires or strips move upwardly above the cham-
ber, they preferably pass through a jet of water in the
usual way in order to solidify the zinc without deforma-
tion of the coatings formed thereby.

The invention may be used in conjunction with exist-
ing continuous hot dip galvanising plants.

In such existing plants the strip or wire is usually con-
tinuously subjected to a series of pretreatment opera-
tions before it passes into the bath of molten zinc, such
pretreatment operations usually comprising heat treat-
ment, acid cleaning, water washing and fluxing while
some plants employ the well known Sendzimir process.

Following the fluxing operation, the wire or strip is di-
rected to and around a roller submerged in the bath of
molten zinc and then passes vertically upwards from this
roller through the surface of the molten metal and then
through the aforesaid charcoal wiping bed and a water
spray, to and around steadying and tension rolls from
which it extends more or less horizontally to a winding
or take-up frame.

Usually a plurality of wires or strips are coated simul-
taneously, such wires or strips being arranged side-by-
side in spaced parallel relationship.

As previously explained the present invention is con-
cerned primarily with the substitution of an improved
wiping bed of discrete inert material for the usual char-
coal wiping bed and with the exclusion of air therefrom
by continuously passing therethrough a non-oxidising gas
which preferably contains a small proportion of hydro-
gen sulphide.

In order that the invention may be more fully under-
stood, one particular application thereof is described be-
low with reference to the accompanying drawings in
which:

FIG. 1 is a partly broken-away view in front elevation
of a wiping chamber according to the invention,

FIG. 2 is a view in plan and is partly a section on the
line 2—2 of FIG. 1, and

FIG. 3 is a view in sectional end elevation taken on
the line 3—3 of FIG. 1.

The illustrated wiping chamber or box is of relatively
long and narrow rectangular shape when viewed in plan,
and is arranged transversely or at right angles to the sev-
eral wires or strips 10 so that its length is determined by
the number of wires or strips which simultaneously pass
upwards through it.

The chamber, which is conveniently fabricated from
sheet steel, is open at its upper and lower ends and may
conveniently be of the order of fifteen to twenty-four
inches in height. The end walls 11 of this chamber are
disposed vertically, as also are its front and back walls
12 and 14 respectively with the exception of their upper
portions which preferably converge upwardly and in-
wardly as shown, whereby the chamber is of reduced
width at its open upper end which thus has the form of
a narrow slot 16 which may for example be about one
and a half inches in width.

The chamber may be about four inches in width below
its converging upper portion, and its lower end dips into
the molten zinc bath 24. More particularly, the back wall
14, i.e. that wall which is more remote from the winding
frame, and also the two end walls 11 preferably extend
down into the bath for a depth of the order of six inches
to serve as baffles which minimise the effect of surging of
the molten metal in the bath and also hold back oxide
and fluxing products.

On the other hand the front wall 12 preferably projects
only a short distance, e.g. a distance of about one quarter
of an inch; into the molten metal in order to permit ac-
cumulated dross to be readily scraped out from below
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the wiping bed together with dross-entangled gravel from
the latter. As this wall extends only a short distance into
the molten metal, it is necessary to maintain the level of
the bath substantially constant.

The said front wall 12 preferably consists of two de-
tachable plates 12 and 125 arranged, the one above the
other, and which when secured in position, form sub-
stantially gastight seals with each other and with the end
walls 11. The lower end portion of the lower plate 126
is preferably bent horizontally outwards to form a flange
12c. These plates are detachable primarily for the pur-
pose of facilitating the insertion and removal of the
gravel or other bed 13 though they also facilitate the
setting-up operation which involves passing the several
wires upwardly from rollers 30 submerged in the bath
and then through the chamber from which they pass in
succession to the steadying rollers and the take-up or
winding frame which are not shown.

The bed may for example consist of washed river gravel
which has been graded by passing it through a one-quarter
inch screen and by then discarding the grains which pass
through a one-eighth of an inch screen.

After the several wires or strips have been led up-
wardly through the chamber, the gravel is inserted into
the latter through the front opening formed preferably
by the removal of the upper detachable plate 124 only.
When a bed 13 of the required depth has been formed
this plate is replaced.

As the specific gravity of gravel is considerably less
than that of zinc, the bed thereof floats on the molten
zinc bath, the depth of this bed being conveniently about
six to twelve inches so that a free gas space of substantial
depth remains within the chamber above the bed.

When it is required to remove the wiping bed from the
chamber, both of the plates 12a and 120 are preferably
detached.

The back wall 14 of the chamber is hollow and the
lower end of the cavity 18 therein communicates with
the interior of the chamber immediately above the sur-
face of the molten zinc, by means of a slot 20 which ex-
tends substantially the full length of the wall.

The upper end of the cavity 18 is connected, e.g. by
a pipe 22, to a source of a suitable reducing gas, e.g.
coke oven gas, containing a small proportion of hydro-
gen sulphide. If desired, the ends of the pipe 22 may be
connected to alternative gas supplies, both to ensure
continuity in the event that one supply should be inter-
rupted and to obtain more uniform distribution of gas
within the chamber. The gas is preheated as it flows
downwardly through the hollow back wall from which
it passes through the slot 20 into the bottom of the cham-
ber and is uniformly distributed along the full length
thereof. This gas then flows upwardly through the inter-
stices of the gravel bed and through the free space there-
above, and is finally discharged through the aforesaid
narrow slot 16 at the top of the chamber, where it is
preferably burned.

The pressure and rate of flow of the gas do not appear
to be important though the flow should be steady and
uniform and sufficient to exclude all air. The wiping bed
ensures that the gas is uniformly distributed over the
area of the chamber and in conjunction with the narrow
discharge slot at the top of the chamber, it restricts the
rate of flow. It has been found unnecessary to install
apparatus to measure or control the gas flow, as with
experience, the height and character of the exhaust flame
provides an effective indication of uniformity of flow and
distribution though suitable flow control apparatus may
be used to obtain more constant operating conditions.

The wiping bed of gravel or the like not only serves
to form a continuously self-adjusting and infinitely vari-
able orifice for each wire or strip which extends there-
through, but also it acts as an efficient vibration damper
and so permits of higher throughput speeds than are
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normally possible without detriment to the quality and
uniformity of the zinc coating.

As previously mentioned, the wiping bed may be
formed of gravel or any other suitable material in discrete
condition.

The preferred charactersitics of such material are that
it has a specific gravity lower than molten zinc and it
should be hard but not so brittle as to powder under
the conditions of use and it should be non-wettable and
unaffected by molten zinc. Also this material should be
unaffected by strongly reducing atmospheres and the
granules should have little or no tendency to stick to-
gether but should remain free to tumble under the con-
ditions of use.

While ideally the granules would be spherical in shape,
less regular forms have been found effective though
sharply angular shapes are undesirable because although
they may be free-tumbling to some extent, they tend to
bind and tumble spasmodically.

Finally, the material is preferably one which is readily
available in moderate quantities at a relatively low cost
as is usually the case with water washed gravel which
satisfies all of the foregoing requirements.

It is desirable that the free gas space above the wiping
bed should be as high as possible consistent with adequate
control of vibration in order to allow sufficient time for
the reflow of the zinc to produce a uniform coating.

The presence of at least a small proportion of hydro-
gen sulphide in the gas appears to be essential for opti-
mum results and although its function is not at present
fully understood, it is considered probable that under
the conditions obtaining in the gravel-gas chamber, HyS
is a more effective reducing agent than hydrogen, meth-
ane and carbon dioxide, and also that it favourably af-
fects the surface tension of molten zinc,

In the course of experimental work it has been found
that a gravel wiping bed as herein disclosed may nor-
mally be used for as much as one week or more with
the periodic in-process removal of foreign accumulations
from the bottom of the bed and its replacement by clean
gravel at the top of the bed, whereas it is usvally neces-
sary for a charcoal bed to be adjusted or replaced every
two to four hours so that labour costs are significantly
reduced by the present invention while also it has been
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found that throughput speeds may be substantially in-
creased as compared with charcoal beds.

We claim:

1. The method of continuously wiping hot dipped gal-
vanized wire or strip by continuously withdrawing said
wire or strip vertically upwards from a bath of molten
zinc through a wiping bed of discrete material which floats
thereon, wherein a non-oxidizing gas which is non-reac-
tive with said bed-forming material is passed contin-
uously through the bed at a rate which is sufficient to
exclude air from the bed, said gas containing hydrogen
sulfide in an amount between about 100 and about 1,000
grains, sulfur content, per 100 cubic feet of gas at at-
mospheric pressure.

2. The method of continuously wiping hot dipped gal-
vanized wire or strip by continuously withdrawing said
wire or strip vertically upwards from a bath-of molten
zinc through a wiping bed which floats thereon, wherein,
the said bed consists of free tumbling bodies composed
of material which is hard, inert, substantially unaffected
by temperatures up to 500° C., non-wettable by molten
zine and which has a specific gravity subsatntially less
than that of molten zinc, and wherein a non-oxidizing gas
which is non-reactive with said bed-forming material is
passed continuously through the bed at a rate which is
sufficient to exclude air from the bed and said non-oxi-
dizing gas contains hydrogen sulfide in an amount be-
tween about 100 and about 1,000 grains, sulfur content,
per 100 cubic feet of gas at atmospheric pressure.
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