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[5 7] ABSTRACT 

A method and apparatus for evenly and uniformly gal 
vanizing wire, strip steel and the like. A descaled, dry 
wire or the like is passed vertically and upwardly 
through a transversely ?owing stream of molten zinc 
without touching anything solid while the zinc and the 
wire are in an oxygen free atmosphere. The so coated 
wire is preferably quenched in a flowing water bath. 

5 Claims, 1 Drawing Figure 
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GALVANIZING APPARATUS FOR WIRE AND THE 
LIKE 

This is a division of application Ser. No. 360,556, 
filed May 17, 1973. 

BACKGROUND OF THE INVENTION 

In the art of galvanizing iron containing objects, it has 
been difficult to produce uniform, even coats of zinc 
thereon by immersing such objects in a bath of molten 
zinc. The protective coating normally consists of sev 
eral layers, with those closest to the oasis metal being 
composed of iron-zinc compounds, and these, in turn, 
are covered by an outer layer consisting almost entirely 
of zinc. These layers have a complex structure and the 
properties of a coating can be greatly affected by rela 
tively small differences in coating composition, bath 
temperature, immersion time, immersion procedure, 
cooling rate, and the like. 

In the case of wire, strip steel, and the like, as those 
skilled in the art appreciate, galvanized coatings are 
subject to severe variations in thickness, uniformity and 
the like not only from one lengthwise position to an 
other, but also even from one side of a wire to another 
circumferentially. In order to coat wires and similarly 
shaped materials, frequently much zinc metal is wasted 

‘ by the prior art because of the dif?culty. and general in 
ability to produce, even zinc coatings thereon. 
Such zinc coating variations appear to be inherently 

associated with prior art galvanizing techniques which 
usually involve oxidizing environments, deep hot dip 
baths which can contain relatively signi?cant amounts 
of coating contaminants (known to the trade as skim~ 
mings, dross, etc.), process variations, and the like. 

BRIEF SUMMARY OF THE INVENTION 

The present invention relates to the galvanizing of 
iron or steel wire, strip steel, and other galvanizable 
wire like material and more especially to the conditions 
employed to apply the molten zinc to such materials 
and to the subsequent processing thereof. By the pres 
ent invention the rusting and contamination problems 
caused by oxidation are eliminated because the present 
technique of galvanzing is practiced substantially in the 
absence of oxygen, and in non-oxidizing environment. 

Further by the present invention, steel wire or other 
such galvanizable ?lamentous material is upwardly fed 
through a galvanizing stream of zinc without contacting 
anything other than molten zinc while the coating on 
the wire is in a molten state. 

Further, by the present invention, one may keep the 
molten zinc in the mother pot freer of deleterious sub 
stances such as dross, skimmings, oxides, and the like, 
and the level of such substances is kept generally lower 
than in the prior art zinc galvanizing baths. One reason 
is that in this invention the mother pot may be con 
stantly and slowly supplied with fresh, clean zinc; in 
deed, preferably, by this invention, the zinc is replaced 
and replenished every few hours, instead of every few 
weeks as is done contemporarily. Another reason is 
that, in this invention, wire or the like being galvanized 
is contacted with molten zinc for only a very short in» 
terval of time. A third and primary reason is that in this 
invention the wire, or the like being galvanized as well 
as the molten zinc are maintained together substan 
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2 
tially in the absence of oxygen. Skimmings may be re 
duced or even avoided. 

Further, by the present invention, the cost of galva 
nizing wire and the like may be reduced greatly com 
pared to the prior art because of the thin, uniform. even 
coatings producable by the present invention with or 
without gas wiping or the like, and because of the small 
quantities of molten zinc needed during galvanizing, 
thereby avoiding the waste of zinc associated with 
known wire galvanizing methods. 
Further by the present invention, since wires and the 

like are contacted with hot, melted molten zinc for only 
brief intervals of time, by-product formation and con 
tamination are cut down. 

Further, by the present invention, close, precise, uni 
form process controls and conditions, especially zinc 
temperatures, can be maintained, which can be rapidly 
varied, if desired or needed, thereby to regulate molten 
zinc viscosity and other process variables. 

Further, by the present invention, one may employ 
advantageous features of slight positive, non-oxidative 
gas pressures in the region of the galvanizing operation 
using, for example, natural or city gas, if desired. 
Formation of oxygen skins may be substantially re 

duced or even eliminated and dross that is made from 
tons of wire passing through metal baths may be virtu 
ally eliminated as wires pass through a small stream of 
zinc as taught by this invention rather than being drawn 
through long pots as done in the prior art. 
The molten zinc used for galvanizing in this invention 

may be homogenized and continuously mixed to keep 
the molten zinc in a uniform condition. Such homoge 
nization and mixing may be achieved by motor driven 
propellers or the like and the resulting churning move 
ment of the molten zinc which can blend the molten 
zinc into a smooth coating of zinc that can have a uni 
form viscosity that will ?ow evenly. 
Other and further objects, purposes, advantages, util 

ities, and features will be apparent to those skilled in 
the art from a reading of the present speci?cation, 
drawings and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic, side elevational, partially sec 

tionalized view of one embodiment of apparatus 
adapted for the practice of the present invention. 

DETAILED DESCRIPTION 

The present invention relates to an improved appara 
tus for galvanizing galvanizable metallic material in a 
wire-like form. 
The term “wire like” or even “wire“ is used herein 

as a matter of convenience as a generic term inclusive 
of wires', cables, strips of relatively narrow width fila 
ments, ?bers, long strands and the like. 

In the apparatus of this invention, one passes prefera 
bly substantially completely descaled, preferably sub 
stantially completely dry wire of galvanizable, prefera 
bly iron containing material vertically through a gener 
ally transversely ?owing (relative to the direction of 
wire movement) stream of molten zinc while maintain 
ing the zinc and wire in a substantially oxygen free at 
mosphere without the wire touching anything. Thereaf 
ter, one maintains the so-coated wire in such vertical 
position in the oxygen free atmosphere until the result 
ing coating of zinc on the wire has solidi?ed. 
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Preferably, after the wire has passed through the 
stream of molten zinc, and while the resulting so 
coated wire is in its vertical position, and also while the 
wire remains in its substantially oxygen free atmo 
sphere, the so-coated wire is passed upwardly through 
a water bath. The temperature of the water bath and 
the residence time of such so-coated wire in such bath 
are chosen so that the resulting coating of zinc on such 
wire has cooled and set before the so-coated wire 
emerges from the bath. The so-coated and cooled wire 
may be permitted to enter an oxygen atmosphere after 
leaving such water bath. Preferably, the water bath is 
in the form of a stream of water which ?ows in a direc 
tion generally transversely to such vertically oriented, 
coated wire. 

Typically, the thickness measured vertically through 
the ?owing stream of molten zinc at the point where 
the wire passes therethrough is not more than about 2 
inches in vertical thickness. Preferably this thickness is 
not more than about 1 inch at such place though larger 
and smaller such thicknesses can readily be used with 
out departing from this invention, as those skilled in the 
art will appreciate. The wire vertically travels through 
such ?owing stream of molten zinc at rates typically in 
the range of from about 10 to 30 feet per minute, al 
though those skilled in the art will appreciate that 
slower and faster travel rates can be used without de 
parting from the spirit and scope of this invention. A 
presently preferred preference is to use travel rates in 
the range of from about 15 to 25 feet per minute. 
The ?owing stream of molten zinc is preferably main 

tained during a galvanizing operation at a substantially 
constant temperature when the wire passes there 
through. Typical stream temperatures fall in the range 
of from about 800° to 900°F. 

Typically, wires coated in accordance with the teach 
ings of the present invention have coating weights of 
zinc of not more than about 2 ounces per square foot 
of coated wire surface and at a maximum are typical, 
but lower or higher such weights may sometimes be de 
sired. in terms of coating thickness, such a typical 
coated and cooled wire has a zinc coating which typi 
cally ranges from about 0.05 to 0.000] inch. [t is pre 
ferred to use the present invention to prepare wires 
which are coated with a relatively thin layer of zinc; 
thus, one class of preferred coating thicknesses range 
from about 0.0001 to 0.001 inch. 

Preferred galvanizable metallic materials include 
iron and iron alloys especially steel, of course. One pre 
ferred class of wire-like forms comprises steel contain 
ing not more than about 0.4 weight percent carbon, as 
those skilled in the art will appreciate. 
Before being subjected to a galvanizing operation in 

accordance with the teachings of this invention, a wire 
should preferably be free of oil, grease, drawing lubri 
cants, mill scale, and other surface contaminants, as 
those skilled in the art will appreciate. Any conven 
tional degreasing and/or acid pickling operation may 
be used as desired by one skilled in the art before sub 
jecting a wire to a galvanizing operation in accordance 
with the teachings of this invention. 
For example, to clean a wire, one or more of several 

conventional methods may be used. including vapor 
degreasing. solvent cleaning, alkaline cleaning. and 
emulsion cleaning. Aqueous solutions of sulfuric acid 
(or to a lesser extent. of hydrochloric acid) are comm 
monly used to remove mill scale and rust in a so-called 
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4 
acid pickling operation prior to galvanizing. The con 
centration of sulfuric or hydrochloric acid pickling 
baths normally ranges from about 6% to l3-'/z ounces 
of sulfuric acid or hydrochloric acid per gallon of wa 
ter. Preferably, the pickling solution is used hot at a 
temperature in the range typically of from about 140° 
to l75°F., though it is preferred to use hydrochloric 
acid solutions at about room temperature (about 75° to 
100°F.) to avoid dangerous fuming. 
After degreasing and pickling, it is preferred to sub 

ject a wire to a thorough rinsing operation to remove 
from the wire iron salts, ?nely divided iron and possibly 
other contaminants. To be as effective as possible, the 
rinsing operation may be combined with a scrubbing 
action, as those skilled in the art will appreciate. 
Any small amounts of impurities remaining of a wire 

after degreasing pickling water rinsing and other clean 
ing procedures may be removed, as those skilled in the 
art will appreciate, using a ?ux. Although so-called 
“wet” and “dry” galvanizing requires ?uxes and em 
ploys essentially the same ?ux materials, the composi 
tion of the ?ux is partly dependent on a speci?c galva 
nizing method employed. Here, if a flux is employed, it 
is preferred to apply the ?ux to the surface of the wire 
before such is immersed in molten zinc. 
After such preparatory procedures, a wire is dried 

substantially completely by being heated to a tempera 
ture in the range of from about ‘250° to 400°F., al 
though those skilled in the art will appreciate that lower 
and higher temperatures may be used in a drying opera 
tion if desired. If a ?lament has been subjected to a 
?ux, during drying, surface chlorides and oxides are 
taken up by reaction with a portion of the flux; the re 
maining ?ux then contributes to the wetting action 
when the ?lament is passed through the molten zinc 
bath. 
Any grade of zinc conventionally used in galvanizing 

such as zincs covered in ASTM B6 can be used in gal 
vanizing. One preferred type of zinc is the so-called 
prime Western Zinc which reportedly contains about 
the highest commercially allowable percentage (1.68 
percent) oflead and iron. As those skilled in the art will 
appreciate, the purity of the zinc used in galvanizing 
has an effect on the bending properties of the product 
coatings. in general, particularly when coatings with 
good bending properties are to be produced in accor 
dance with the practice of the present invention, a high 
purity zinc is preferred; for this purpose a zinc grade 
such as has been conventionally used for many years in 
producing high quality galvanized wire may be em 
ployed such as the type or grade of zinc which is used 
where the coating is to be heavy and is not to ?ake 
when bent, as for example, in splicing. 

In general, cracking of a zinc coating produced by 
the process of this invention may be minimal or re 
duced apparently due to the short contacting time of 
the wire with the molten zinc, which seems to result, in 
time, in small sized crystals of iron zinc compounds 
being formed. 
Although pure zinc melts at approximately 787°F., 

molten zinc baths are operated at higher temperatures, 
for purposes of the present invention, usually in the 
range of from about 800° to 900°F. Higher tempera 
tures may be used. such as temperatures of above about 
900°F. or higher but at such temperatures the solution 
rate of iron and steel in zinc is quite rapid. and the ef 
fects of these temperatures on a wire being galvanized 
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may be harmful. Within the above indicated normal 
galvanizing temperature range, an increase in tempera 
ture can (a) allow more complete drainage of zinc from 
the galvanized wire (b) increase the ?uidity of the mol 
ten zinc. and (c) heat the wire to a higher temperature 
as it passes through the zinc stream. Thus, temperature 
regulation may be used to control galvanizing quality. 

An increase in bath ?uidity generally improves the 
drainage and is desirable provided the bath tempera 
ture does not exceed the normal operating range. How 
ever, as those skilled in the art will appreciate, an in 
crease in bath temperature produces a sharper temper 
ature ‘gradient from the surface to the center of the 
wire, and higher wire temperatures may also extend the 
time required for the zinc to solidify after the wire is 
withdrawn from the bath. 
A preferred operating procedure when practicing the 

present invention is to determine an optimum bath 
temperature for a given filament to be galvanized by 
starting at a relatively low temperature in the normal 
range (about 800° to 900°F) and raising the tempera 
ture in increments of approximately 5° Fahrenheit until 
the most satisfactory ‘galvanizing results are obtained. 
Those skilled in the art will appreciate that modi?ca 
tions in this approach, such as preheating the work 
piece, or adding small amounts of aluminum to the bath 
to increase ?uidity, may also be employed. 

In order to avoid and/or substantially minimize cor 
rosion and contamination problems, the region around 
the ?owing bath of molten zinc used to coat a wire in 
accordance with the teachings of the present invention 
is maintained in a substantially oxygen free gaseous en 
vironment. While such > an environment may be 
achieved by using reduced pressure or vacuum condi 
tions in such region, I presently prefer to employ a sub 
stantially nonoxydizing or substantially oxygen free 
gaseous environment in such region and to maintain 
the pressure in such region at a level slightly above at 
mospheric such as is taught, for example. in my earlier 
patents in this art; see Herman U.S. Pat. No. 2.166.251 
and US. Pat. No. 2,116,250. Conveniently. a chamber 
surrounding the ?owing stream of zinc is filled with 
such an oxygen free gas and the gas is allowed to escape 
from the chamber through the wire entry and exit'ports 
therein. Suitable gas mixtures for this purpose include 
nitrogen, helium, gaseous halogenated hydrocarbons, 
gaseous lower-aliphatic hydrocarbons (such as the mix 
tures commercially available under such names and 
trade designations as “Natural" or “City Gas"), and 
the like. When, for example, the last'indicated gas is 
used, at every opening from the galvanizing chamber, 
gas escapes and may be burned by igniting the same at 
such openings. Preferably, about a wire, the ?ame 
passes outwardly and upwardly, and envelops the wire, 
and so adds to and aids in, providing an oxygen free en 
vironment. 
The residence time ‘of a wire being galvanized in the 

?owing stream of molten zinc may be varied. Such tim 
ing is to some extent dependent on ease of handling. 
processing conditions. nature of the wire, etc., and an 
optimum procession immersion time for each type of 
wire necessarily should be established by trial. In gen 
eral. duration of immersion in a ?owing stream of mol 
ten zinc for a given wire typically falls in the range of 
from about 0.001 of a second to 10 seconds, although 
longer and shorter times as desired may be employed 
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6 
as those skilled in the art will appreciate. A reaction be 
tween clean steel being galvanized and molten zinc 
contacting same may proceed relatively rapidly at ?rst 
resulting in the production of an alloy layer which can 
continue to grow at a-decreased rate the longer the zinc 
in contact with the wire remains in a molten condition. 

After a coated wire is withdrawn from the ?owing 
bath of molten zinc, it continues to move vertically, as 
indicated. Preferably, before the so-coated wire is per 
mitted to re-enter an oxygen containing atmosphere, 
the molten zinc is solidified by cooling and setting. For 
purposes of the present invention, it is convenient and 
preferred to pass a coated ?lament with molten zinc 
thereon through a water bath, which such wire like 
form is in such oxygen free atmosphere as indicated, 
before the wire reaches an oxygen atmosphere. 
The temperature of the water bath and the residence 

time of such so-coated wire-like form in said bath are 
such‘that the resulting coating of zinc on such wire-like 
form has cooled and set. Preferably, a jet of water is 
permitted to ?ow onto or against and around a coated 
wire or the like generally transversely of the coated 
wire, the water jet being permitted to be located adja» 
cent the exit port of the chamber wherein the galvaniz 
ing is being accomplished. Water reaching the coating 
has direct contact and in?uence thereon in setting and 
fixing the coating in a manner such that the zinc is so 
lidi?ed completely before passing through the water 
bath and on into an oxygen containing atmosphere. A 
plurality of streams of water may be thrown against the 
wire as it moves vertically therethrough, but in general, 
it has been found that a single jet is sufficient. 

in a preferred apparatus for practicing the present 
invention, a wire is ?rst passed through a pickling ‘bath 
to remove substantially all scale therefrom‘. Next, the 
so-pickled wire is passed through a drying zone wherein 
the so-pickled wire is subjected to elevated tempera 
tures for a time sufficient to substantially completely 
dry the wire. Thereafter. the so-dried wire is passed 
vertically upwardly through a generally transversely 
flowing stream of molten zinc while simultaneously 
maintaining the wire in a vertical position and main 
taining the molten ‘zinc and said wire in a substantially 
oxygen free atomsphere. Finally, the so-coated wire, 
while still in said vertical position and while still in the 
substantially oxygen free atmosphere, is passed up 
wardly through a water bath, the temperature of the 
bath and the residence time of ‘the wire in the bath 
being such that the zinc coating is cooled below its 
melting point while in the bath. Several wires may be 
coated simultaneously. 

In addition to a pickling, a wire is preferably sub 
jected to a degreasing operation which precedes the 
pickling. Optionally, if desired, a wire may be subjected 
to a ?uxing operation after a pickling operation. Op 
tionally, if desired, a water rinsing or washing, includ 
ing scrubbing, can take place between the pickling and 
the ?uxing operations and before the drying operation. 

After traversing upwardly through a ?rst ?owing 
stream of molten zinc and while still in a vertical posi 
tion in an oxygen free atmosphere. a wire may be 
passed through a second or further separate ?owing 
stream of molten zine arranged in layered or storied 
fashion one above the other over the vertically moving 
path of the wire. 
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Preferably, after a coating operation wherein a wire 
is subjected to passage through one or more ?owing 
streams of molten zinc, the resulting wire while still up 
wardly moving and with the zinc maintained in a mol 
ten condition is subjected to the action of a gas-wipe, 
the gas being substantially free of oxygen, preferably at 
a temperature of from about 800° to 900°F., and being 
downwardly directed as a ?owing stream (relative to 
the moving wire). The function of the air-wipe is to thin 
down and smooth out the zinc coating on the substrate 
wire to conserve zinc and to produce a more uniform 
and even coating on the wire. Some control of zinc 
weights can be had by regulating the gas pressure. The 
present invention is well adapted for the production of 
thin, uniform coating of zinc on wires. 
The present invention is particularly well suited and 

adapted for use in the galvanizing of wire may be con- ' 
veniently completely moistened or immersed in the 
bath of ?owing zinc during traversal through such bath 
in a vertical direction as described hereinabove. lf strip 
(?attened) materials are to be zinc coated, it is pre 
ferred to have such strips enter the molten zinc bath at 
an angle which is substantially parallel to the direction 
of zinc ?ow so that the molten zinc moves easily and 
generally equally across each of the opposed faces of 
the strip member. 

Referring to FIG. 1, there is seen an embodiment of 
apparatus suitable for galvanizing a ?lament of galvan 
izable iron material in accordance with the teachings of 
the present invention, such apparatus being herein des 
ignated in its entirety by the numeral 10. The apparatus 
10 employs a generally gas tight vessel herein desig 
nated in its entirety by the numeral 11 which is 
equipped with a ?lament entry port 12 and a filament 
exit port 13. The entry port 12 is located in a lateral 
side of the vessel 11, while the exit port 13 is located 
in a top portion of the vessel 11. 
A conduit 14 is connected with the vessel 11 and is 

adapted to supply to the vessel interior a substantially 
oxygen free gas from a gas source (not shown). 
Apparatus 10 includes two pulley means 16 and 17. 

Pulley 16 is journalled for rotational movements on a 
shaft 18 inside the vessel 11. Pulley 17 is journalled for 
rotational movements on a shaft 19 outside and above 
the vessel 11. Pulleys 16 and 17 are in an aligned, verti 
cal relationship as respects the circumferential edge 
portions of each pulley l6 and 17 so as to adapt the pul 
leys l6 and in combination to move a ?lament 21 verti 
cally from pulley 16 to pulley 17 about the circumfer 
ential edge portions of the respective pulleys l6 and 17 
with the filament passing through the ?lament entry 
port 11 and the ?lament exit port 13. 
A reservoir 22 adapted for holding molten zinc 23 is 

provided within the vessel 11. The reservoir 22 has a 
spigot 24 at a bottom side thereof and a level regulating 
over?ow pipe 26 at a top side thereof. A trough means 
27 is located below but in proximity to the rservoir 22. 
The trough 27 is adapted to receive molten zine dis 
charged from the spigot 24 and from the over?ow pipe 
26. 
The relationship between the trough 27 and the 

spigot 24 is such that aperture 28 is de?ned spatially 
therebetween through which a substantially uniform 
stream 29 of molten zinc is adapted to ?ow when reser 
voir 22 is filled to the over?ow pipe 26 with molten zinc 
23. Through this aperture 28, as the stream 29 passes 
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therethrough, ?lament 21 extends and moves vertically 
concurrently. 
' A tank 31 here shown lined with refractory brincks 
or the like, is positioned spatially below but in proxim 
ity to the trough 27. The tank 31 is adapted to receive 
molten zinc discharged from the trough 27. The tank 
31 includes heating means, such as electric heating coil 
32 for heating and maintaining zinc 33 in tank 31 in a 
molten state. Suitable temperature regulating means 
(not shown) is provided. One presently preferred size 
for tank 31 is in the range of from about 20 to 40 gal 
Ions. 
A conduit 34 extends from molten zinc 33 in a tank 

31 upwardly and into molten zinc 23 in reservoir 22. 
An impeller 36 at the lower end of conduit 34 is pro 
vided to permit the pumping of molten zinc from tank 
31 upwardly through conduit 34 and into the reservoir 
23. The impeller 36 is mounted at the lower end of a 
shaft 37 which extends upwardly through conduit 34 
through a shaft seal 38 through the upper wall of the 
vessel 11 to an electric motor drive means 39. As the 
impeller 36 revolves in response to rotational move 
ments imparted thereto from the electric motor 39, the 
zinc in the reservoir 22 is maintained at a level in reser 
voir 22 adjacent the over?ow pipe 26. By this means, 
a relatively constant stream of molten zinc issues from 
the spigot 24 during operation of the apparatus 10. 
Before entering apparatus 10, ?lament 21 is conve 

niently and conventionally subjected, as desired, to a 
series of preliminary processing steps. Thus, from a reel 
41 of wire or the like, the ?lament 21 is drawn. Fila 
ment 21 is typically ?rst subjected to a degreasing oper 
ation 42 followed by an acid pickling operation 43 
which in turn is succeeded by a water rinsing operation 
44. Optionally, following the rinsing operation, one can 
subject the ?lament 21 to a ?uxing operation 45. 
During the transport of the ?lament 21 through such 

preliminary operations, appropriate guide means in 
cluding pulleys and the like, are provided, such as pul 
ley 46. Following the various preliminary operations 
and before a ?lament 21 is introduced into the appara 
tus 10, it is subjected to a drying operation 47. Such de 
greasing, acid pickling, rinsing, ?uxing and drying oper 
ations form no part of this invention and any conve~ 
nient such operation or technique may be employed as 
those skilled in the art will appreciate, as a preliminary 
to the galvanizing operation and technique provided by 
the teachings of the present invention. 
Filament 48 passes through stream 54 after passing 

through the ?owing stream 29. The resulting coated ?l 
ament 48 exits from the vessel 11, moves over pulley 
17 and onto a take-up reel 49. Take-up reel 49 is adja 
cent the outside pulley 17, conveniently. Take-up reel 
49 is conveniently and preferably driven by a drive 
means which can comprise an electric motor 50 suit 
ably interconnected with the shaft on which the take 
up reel 49 is mounted, as those skilled in the art will ap 
preciate. 
Along the vertical path of coated ?lament 48 within 

a vessel 11, is located a gas-wiping assembly herein des 
ignated in its entirety by the numeral 52. Gas-wiping 
assembly 52 is located generally between the exit port 
13 and the aperture 28 and assembly 52 is adapted to 
apply downwardly about the outside surfaces of the ?l 
ament 48, a gas jet or stream of substantially oxygen 
free gas, in accordance with the process functionality 
hereinabove explained. 
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Positioned over exit port 13 is a nozzle 53 which is 
adapted to apply a stream 54 of water transversely 
across the filament 48 as such moves therethrough dur 
ing operation of the apparatus 10. The temperature of 
the water, the size of the water stream and the rate of 
movement of the filament 48 are such that the zinc 
coating on filament 48 solidifies before the filament 48 
traverses through the stream 54. The stream 54 is col 
lected in a basic 56, or the like, for subsequent dispo 
sition, reuse, or the like, as desired. The nozzle 53 is lo 
cated in suitable proximity to exit port 13 so that the 
filament 48 enters the stream of water 54 before the ?l 
ament 48 has had any substantial exposure to atmo 
spheric air or the like which contains oxygen. Usually, 
a single stream of water from a nozzle 54 is sufficient 
to accomplish the desired solidification of the zinc 
coating on the ?lament 48. 

In order to provide convenient access to the interior 
of the vessel 11 in apparatus 10, convenient entry ports 
are provided. In the embodiment shown, two such ports 
57 and 58 are shown although others may be provided 
as desired and as those skilled in the art will appreciate. 
Each port 57 and 58 is provided with a sealing door. 
The door itself comprises a panel-of rectangular or cir 
cular or similar configuration which has about its outer 
perimeter a downturned ?ange. This'?ange is adapted 
to mate and engage with a trough circumferentially ex 
tending about the mouth of the opening 57 or 58 into 
the interior of vessel 11. Each such trough is filled with 
an inert material such as sand or the like. When the 
door is impressed against the opening, the ?ange im~ 
beds itself in the sand thereby to achieve a seal. 
Those skilled in the art will appreciate that the appa~ 

ratus 10 may include a plurality of reservoirs 22 which 
are each fed from a common tank 31. In such an em 
bodiment, the conduit 34 interconnects with a trans 
versely extending conduit 59, and the condiut conduit 
is, in turn, interconnected with appropriately sized con 
duits 61 so as to provide a continuous stream of molten 
zinc, as desired, to each reservoir 22. ' 

EMBODIMENTS 

The present invention is illustrated by reference to 
the following Examples. Those skilled in the art will ap 
preciate that other and further embodiments and exam 
ples are obvious and within the spirit and scope of this 
invention from the teachings of the present examples 
taken with the accompanying speci?cation and draw 
ings. All parts are parts by weight unless otherwise indi 
cated. 
Other and further embodiments and modifications 

will be apparent to those skilled in the art from a read 
ing of the present specification and drawings and no 
undue limitations are to be drawn therefrom. 

EXAMPLE 1 

Using apparatus generally of the type as shown in 
FIG. 1, but without the gas wiping assembly 52, a steel 
wire is subjected to a galvanizing operation in accor 
dance with the teachings of this invention. As the inert 
gas used in the apparatus, natural gas is employed. The 
apparatus is first purged with natural gas before the hot 
melt galvanizing operation is begun to remove substan 
tially all atmospheric air from the interior of the appa 
ratus after which the natural gas pressure is maintained 
in the apparatus somewhat above atmospheric pres 
sure, as demonstrated by a vigorous ?ow of natural gas 
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from both the entry port 12 and the exit port 13. The 
wire used is subjected to a preliminary degreasing oper 
ation through soaking the entire reel in methanol after 
which the wire is dried substantially completely in an 
oven at 350°F. Thereafter, wire from the reel is 
threaded and drawn through the apparatus shown in 
FIG. 1 at the rate of about 20 feet per minute. The mol 
ten zinc bath is maintained at a temperature in the 
range of from about 830° to 870°F. The stream of hot, 
melted zinc emerges from an orifice which is about % 
inch in diameter. 
Although the zinc is melted before the natural gas at 

mosphere in the apparatus is generated, the spout 24 is 
not opened until after the natural gas atmosphere is 
created, so that during the galvanizing operation only 
fresh molten zinc contacts the wire. While the wire 
passes through such stream of molten zinc and is sub 
jected to the subsequent quenching operation, it , 
contacts no solid physical object until it reaches a take 
up p‘ully and take .up reel. Slightly above exit port 13 is 
a water stream which passes horizontally from a nozzle 
and through which the zinc coated wire passes as it 
emerges from exit port 13. The zinc coated on the wire 
is cooled to a temperature below about 780°F as shown 
by the fact that only solid zinc exists on the wire after 
passage through the water stream. The coated wire dis 
plays what appears to be a uniform thin coating of zinc. 
The natural gas may be ignited and burned as it exits 
from ports 12 and 13. 

EXAMPLE 2 

Using apparatus generally of the type as shownin 
FIG. 1, but without the gas wiping assembly,52, a steel 
wire is subjected to a galvanizing operation in accor 
dance with the teachings of this invention. As the inert 
gas used in the apparatus, nitrogen is employed. The 
apparatus is first purged with nitrogen is employed. The 
apparatus is first purged with nitrogen before the hot 
melt galvanizing operation is begun to remove substan 
tially all atmospheric air from the interior of the appa 
ratus after which the nitrogen pressure is maintained in 
the apparatus somewhat above atmospheric pressure, 
as demonstrated by a vigorous ?ow of nitrogen from 
both the entry port 12 and the exit port 13. The wire 
used is subjected to a preliminary degreasing operation 
through soaking the entire reel in methanol after which 
the wire is dried substantially completely in an oven at 
350°F. Thereafter, wire from the reel is threaded and 
drawn through the apparatus shown in FIG. 1 at the 
rate of about20 feet per minute. The molten zinc bath 
is maintained at a temperature in the range of from 
about 830° to 870°F. The stream of hot, melted inch 
emerges from an orifice which is about “A inches in di 
ameter. 
Although the zinc is melted before the nitrogen at 

mosphere in the apparatus is generated, the spout 24 is 
not opened until after the nitrogen atmosphere is cre 
ated, so that during the galvanizing operation only fresh 
molten zine contacts the wire. While the wire passes 
through such stream of molten zinc and is subjected to 
the subsequent quenching operation, it contacts no 
‘solid physical object until it reaches a take up pully and 
take up reel. ‘Slightly above exit port 13 is a water 
stream which passes horizontally from a nozzle and 
through ‘which the zinc coated wire passes as it emerges 
from exit port‘13. The zinc coated on the wire is cooled 
to a temperature below about 780°F as shown by the 
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fact that only solid zinc exists on the wire after passage 
through the water stream. The coated wire displays 
what appears to be a uniform thin coating of zinc. 

I claim: 
1. Apparatus for galvanizing a filament of galvaniza 

ble iron material comprising: 
A. a generally gas-tight vessel having a ?lament entry 

port and a filament exit port, said exit port being 
located in a top portion of said vessel, 

B. gas charging means connected with said vessel and 
adapted to supply the interior of said vessel with a 
substantially oxygen-free gas, 

C. at least two pulley means, one journaled for rota 
tional movements inside said vessel, the other jour 
naled for rotational movements outside and above 
said vessel, and pulley means being in an aligned 
vertical relationship as respects the circumferential 
edge portions of each and being adapted to move 
a said ?lament vertically'from one to the other of 
such circumferential edge portions with said fila 
ment passing through said ?lament entry and exit 
ports, 

D. a reservoir means adapted for holding molten 
zinc, said reservoir having a spigot means at a bot 
tom side thereof and a level-regulating overflow 
pipe means at a top side-thereof, 

E. trough means located below but in proximity to 
said reservoir means and adapted to receive molten 
zinc discharged from said spigot means and said 
over?ow pipe means, 

F. the relationship between said trough means and 
said spigot means being such that an aperture is de 
fined spatially therebetween through which a 
stream of molten zinc is adapted to ?ow when said 
reservoir is filled to said over?ow pipe means with 
molten zinc and also through which as said stream 
passes therethrough, said ?lament is adapted to so 
vertically extend concurrently, 

G. tank means positioned spatially below but in prox 
imity to said trough means and adapted to receive 
molten zinc discharged from said trough means, 
said tank means including heating means for heat 
ing and maintaining zinc therein in a molten state, 

H. pump means, including conduit means, adapted to 
transport molten zinc from said tank means up 
wardly and into said reservoir means at a rate suf? 
cient to maintain the level of molten zinc in said 
reservoir means adjacent said over?ow pipe means, 

I. reel means adjacent said outside pulley means 
adapted to wind up a filament received from said 
outside pulley means, including drive means there 
for, and 

J. means for passing a stream of water generally 
transversely, said means being located spatially ad 
jacent and over said exit port and adapted to solid 
ify zinc in a molten condition coated on said fila 
ment as a so-eoated filament exits from said exit 
port during operation of said apparatus. 

2. The apparatus of claim 1, wherein in said vessel 
generally between said aperture and said exit port is 
functionally located gas jet means adapted to apply 

5 

5 

25 

35 

40 

45 

50 

55 

60 

65 

12 
downwardly about said filament coated with molten 
zinc passing adjacent said gas jet means a stream of 
substantially oxygen-free gas. 

3. Apparatus adapted for galvanizing a wire compris 
ing 

A. spigot means adapted to discharge from the mouth 
thereof a stream of molten zinc moving in a gener 
ally transverse horizontal direction, 

B. supply means associated with said spigot means 
and adapted to deliver to said spigot means molten 
zinc, said supply means including a reservoir means 
adapted for holding molten zinc, 

C. transport means adapted to position a length of 
said wire vertically and to move by pulling a said 
wire upwardly in spaced, adjacent relationship to 
said spigot mouth in a stream of molten zinc issuing 
thereform, said transport means including at least 
two pulley means, said pulley means being in an 
aligned, vertical relationship relative to each other 
as respects a respective circumferential edge por 
tion of each and being adapted to move a said wire 
vertically from one to the other of such circumfer 
ential edge portions, said transport means further 
including reel means adapted to wind up a said wire 
received from the uppermost one of said pulley 
means, including drive means therefor, 

D. housing means circumscribing said spigot means 
and said supply means and adapted to be gas tight 
and to envelope a length of said wire after such 
moves above said spigot mouth for a time suf?cient 
to permit molten zinc deposited on such wire to so 
lidify as said transport means so moves a said wire, 
said housing means including means associated 
therewith and located above said spigot for so con 
trolling said zine solidi?cation, said housing means 
further including exit port means de?ned therein 
and adapted for passage of said zinc coated wire 
therethru, and 

E. gas regulation means functionally interconnected 
with said housing means and adapted to maintain 
the interior of said housing means in a substantially 
oxygen-free condition, 

F. said supply means, said transport means, and said 
housing means cooperating to permit a said wire so 
vertically positioned and so upwardly moving to be 
free from contact with any solid object from the re 
gion of said spigot until after molten zinc deposited 
on said wire in said region has solidi?ed. 

4. The apparatus of claim 3, wherein said housing 
means includes a gas jet means located within said 
housing means and adapted to be eircumferentially po 
sitioned above said wire above said spigot mouth and 
further adapted to apply downwardly about a said wire 
coated with molten zinc a stream of substantially oxy 
gen free gas. 

5. The apparatus of claim 3, wherein said means asso 
ciated with said housing means includes ?uid applica 
tion means adapted to apply a bath of water to said up 
wardly moving wire after said wire leaves said stream 
of molten zinc but before such wire has any substantial 
exposure to atmospheric air. 

it * at a * 


