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PROCESS OF MAKING IT

Frederick M. Crapo, Muncie, Ind., assignor to
Indiana Steel & Wire Company, Muncie, Ind.,
a corporation of Indiana

Original application August 12, 1931, Serial No.

556,631.

Divided and this application August

17, 1934, Serial No, 740,231

8 Claims.

It is the object of my invention tc produce on
ferrous articles, and especially on ferrous wire,
an improved metallic coating of which thé part
next to the ferrous metal is & zinc coating ap-

plied by the hot-galvanizing process, and of °

which the outer part is substantially pure cad-
- More:specifically, it is my object to make pos-
sible a heavy coating, in which-the outer sur-
face is of a very pure cadmium while the inner
part is of zinc firmly associated with the ferrous
base by inter-alloying. = -

This present application is a dlvisxon of my’

co-pending application Serial No. 556,631, filed
August 12, 1931, which resulted in Patent No.
1,984,335, granted December 11, 1934,

In carrying out my invention, I apply the coat-

ing in two parts. The first part is a zinc-coating,

applied by the hot-galvanizing process, wherein’
" there is a certain inter-alloying between the zinc

and the ferrous base. The second part is a coat~
ing of cadmium deposited over the first or inner
zine coating otherwise than by hot-galvanizing,
desirably by electro-deposition, whereby this sec-
ond part of the coating, of cadmium, may be
made comparatively pure and free from alloy,
and also comparatively heavy, and yet will be

firmly joined to the article by its adhesion to the

surface produced by the hot-galvanizing. As a

result I am able to get a heavy coating, of which -

the inner part of zinc¢ is alloyed firmly with the

" ferrous base, while the outer part is of compara-

tively pure cadmium. This composite coating is
of great advantage, because of the: high resist-
ance which the cadmium exterior offers to cor-
rosion, éspecially to those types of corrosion of
which a salt atmosphere is typieal, while the
under coat of zinc not only adheres well to the
ferrous base and is relatively inexpensive but in

addition furnishes an excellent base for the-
electroplated eadmium of the outer coat.

In carrying out my invention, whether on fer-
rous wire or other ferrous articles, the coating
processes may be either continuous or by batches;
but X prefer the contmuous process, especially for
wire.

The accompanying drawing illustrates my in-

vention. In such drawing, Fig. 1 is an enlarged

perspective view of a wire coated.in accordance
with my invention, with the coatings much mag-

nified in thickness, and without any attempt to.

indicate any inter-alloying; &nd Fig. 2 is a dia-

gram showing a continuous process for coating
‘ferrous wire in accordance with my invention:
I will describe my invention im connection-with
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the continuous process indicated in Fig. 2,

although it is not limited to-a continuous process.

The wire to be coated may be a ferrous wire
of any character, prepared for coating in any
desired manner. I have not shown the wire- §
drawing apparatus, since it is well understood;
and -so indicate the wire I8 as coming from a -
pvay-out reel 1. From that pay-out reel the wire
i0 may pass through an annealing furnace 12, -
and then through cleaning and/or fluxing baths 10
i3 and {4, for preparative purposes. These pre-
paratory treatments are conventional, and may
be varied as desired. After the preparatory
treatments, the wire 10 is passed through a bath
15 of molten zinc; in which passage molten zinc 15
adheres to and alloys with the surface of, the
wire to provide the usual hot-galvanizing. If
desired, although it is not necessary, the zinc-
coated wire after it emerges from the bath 15
of molten zinc may pass through a wipe (6. 20
Alsc, although it is not essential to my inven-
tion, the zinc-coated wire may now receive a heat
treatment if desired, as by being passed through
a heat-treating furnace 30.

Up to this point, the wire produced is hot- 25
galvanized wire, and ‘may be of any type. - The
hot-galvanized coating thereon forms the first
part of the coating of my present invention.

The hot-galvanized wire is now treated to apply -
the second part of my coating thereto. This 30
treatment may be made immediately after the
wire has been hot-galvanized, in the same con-
tinuous process; or it may be applied at some
later time, although I deem that less desirable.

In the arrangement shown in Fig. 2, the sec- 35
ond half of the coating is applied in the same
continuous process. The hot-galvanized wire I8,
after leaving the bath 15 of molten zine, and the

‘wipe {6 and/or heat-treating furnace 38 if they

are used, is desirably passed through a cleaning 40
bath 17, of any suitable character, to prepare the
wire for the subsequent coating. The wire 18

- then passes to the second coating apparatus, for

which - I prefer an electro-plating bath {8. In
this bath the moving wire is the cathode, being 45

_'connected to the negative side of a suitable elec-

tric supply-circuit 19, as by trolleys 20. The plat-
ing bath also has a suitable anode 21 connected -
to the positive side of the supply-circuit. I have
indicated this electro-plating bath, as well as the 50
other baths shown, merely diagrammatically; as

' they may take any suitable form. From the elec-

tro-plating bath, the now double-coated wire may

" pass, throughaninbervelpmgw&shingbath 22 and

over orthrougha.drler 231fdesired to a take- 56
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up reel 24; by which take-up reel the power is
applied for moving the wire.

The electro-plating bath 18 contains an electro~
lyte suitable for plating cadmium on to the al-
ready hot-galvanized wire; and the anode 21 is
of suitable material for such ¢admium plating. In

consequence, the second part of the coating is a

coating of comparatively pure cadmium. As al-
ready stated, the hot-galvanized ferrous wire fur-
nishes a good base for this electro-deposition of
cadmium. This second part of the coating may
be as heavy as desired, so that the total may be
a heavy coating when and if desired; and the out-
er surface of this coating is of substantially pure
cadmium. -

The nature of the electrolyte in the electro-
plating bath 18 may vary in accordance with the
known processes for cadmium plating; and so
may the current density used for plating. My
invention is not limited to any specific character
of electro-deposition, or to any specific electrolyte
or current density so long as they are suitable
for electro-plating cadmium; but is intended to
include not only electro-deposition of cadmium
following hot-galvanizing with zine, but also to
include other types of cadmium coating than hot-
dlppmg, applied at a temperature below the melt-
ing point of cadmium to a wire or other ferrous
article-which has been hot-galvanized.

The general nature of the resultant arucle
such as wire, is indicated in Fig. 1. The ferrous

core 25 is the initial ferrous wire, to which a gal- .

vanized coating 26 of zinc is applied by any avail-

. able hot-dipping process of galvanizing; and over

the zinc coating 26 is-an outer cadmium coating
21 applied at a temperature below the melting
point of cadmium by a process other than hot-
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dipping, and desirably by electro-deposition. The
under coating 26 of zinc alloys with the ferrous
base 25 in the hot-galvanizing process, in a man-
ner which is impossible to show in the drawmg,
but which is well known. - S B 5

I claim as my invention:—

1. A coated ferrous article, comprising s fer- ‘
rous base having a hot-galvamzed coating of zinc: -

“thereon, and over that an electro-deposited coat-

ing substantially wholly of cadmium. 10

2. A coated ferrous wire, comprising a.ferrous
base-wire having a hot-galvanized coating of zinc
thereon, and over that an electro-deposited coat- .-
ing substantially wholly of cadmium.

3. The preocess of coating a ferrous article, 15
which consists in applying to'it a zine coating by
the hot-galvanizing process, and applying to the
hot-galvanized ferrous article by electro-deposi-
tion a coating substantially wholly of cadmium.

4. The process of coating a ferrous wire, which 20
consists in passing it successively through a bath
of ‘molten zinc and through an electro-plating
bath containing a suitable electrolyte for deposit-
ing a coating substantially wholly of cadmium. :

5. A ferrous-coated article as set forth in claim 25

'1, in which the hot-galvamzed coating of zine is

a wiped coating.

6. A ferrous-coated wire as set forth in claim 2,
in which the hot-galvamzed coatmg of zmc isa
wiped coating. 30

7. The process of coating a ferrous article as
set ferth in claim 3, in which the first coating is
wiped before the second is applied. .

8. The process of coating a ferrous wire as set
forth in claim 4, in which the first coating is 35
wiped before the second is applied.

FREDERICK ‘M. CRAPO.



