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My invention relates to chromium-plated

articles and more particularly to articles of
this type having a foundation metal which
magnbe easily cast into any desired form.

5 object of my invention is to provide a
chromium-plated article having a founda-
tion metal comprising lead or tin, or an alloy
containing these metals, and a small amount

of another metal, such as antimony, in such.

10 proportions that the alloy may be cast into
solid or tubular form. :
Another object of my invention is to pro-
vide an article of manufacture having a foun-
dation metal formed of an alloy, containing
15 lead, tin and antimony, upon which is plated
suceessive layers of cadmium, nickel and
chromium. ' A
A further object of my invention is to pro-

vide a method of plating a foundation metal,

g0 containing a soft metal or alloy, with a pro-
tective layer of chromium, which comprises
polishing the foundation metal, coating it
with a metal that has a temperature coeffi-
cient of expansion similar to the foundation
o5 metal, electrodepositing a layer of nickel on
the coated foundation metal to provide a lus-
trous surface, and finally depositing an outer
layer of chromium. - » o
In plating comparatively soft metals with
30 chromium, such as copper or brass, it is cus-
tomary to polish the foundation metal and

to coat it with a layer of nickel before the:

chromium plating is applied. It has been
found necessary to provide this intermediate
35 coating to prevent the chromic acid, which
is now universally utilized as an ingredient in
chromium-plating ‘solutions, from reacting
with and etching the foundation metal.
‘When the base metsl is made of iron or cop-
40 per, or an alloy of either of these metals,
such as steel or rrass, this method is satisfac-
tory and produces good results. Articles of
manufacture, such as reflectors, made accord-
ing to the above method, are described in the
48 copending application of John Corbit, Serial

No. 76,119, filed and assigned to the Westing-
house Electric & Manufacturing Company.

In applying this method to a foundation
metal composed of alloys containing either
lead or tin, or both of these metals in combi-
nation with a small percentage of other
metals, such.as copper or antimony, it was
found that the nickel would not adhere to the
fqundation'metal during the subsequent chro-
mium-plating operation. - ’

In the bath utilized in the electrodeposi-
tion of chromium, which is maintained at a
temperature of approximately 185° F. dur-
ing the plating process, there is a considera--
ble evolution of gas which is caused princi- 4
pally by the decomposition of water. Nick-
el has a linear temperature coefficient of ex-
pansion much less than that of tin or lead,
or an alloy containing these two metals, and
it is believed that the scaling of the nickel
coating during the chromium-plating proc-
ess is caused by the foundation metal expand-
ing, under the influence of heat, to a greater -
extent than the nickel coating. Undoubted-
ly, the evolution of gas also.has the tendency 5,
to prevent an even deposition of chromium.

I have made the discovery that chromium
can be successfully plated upon foundation
metals containing lead, tin. or alloys of such
metals, with a small percentage of antimony
or copper, by first electrodepositing a layer
of cadmium on'the foundation metal before
applying the layer of nickel. : :

My method is particularly adapted in pro-
ducing a good adherent layer of chromium
on a foundation metal composed of an alle
containing approximately 60% to 70% lead,
299% to 89% tin and about 1% of antimony.
It may also be applied with good results to
a foundation metal composed of lead or tin
alone, or to those alloys which are known in .
the art as Britannia metals and which are
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“usually composed of tin, copper and anti-

mony, although small proportions of zinc,
lead and bismuth may be present. Such al- 90
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loys are characterized by the fact that they
may be easily cast into any desired form
without shrinking, and any decorative em-
blems that are formed in the molds will be

g accurately reproduced on the molded metal.
My invention will be better understood by
reference to the accompanying drawings,

. in which, - : '

Figure 1 is a side elevational view of a
chromium-plated handle of a percolator hav-
ing a foundation metal composed of a Bri-
tannia metal. =

Fig. 2 is a similar view of the spout of a
percolator having a foundation metal com-
posed of the same alloy.

Fig. 8 is a cross sectional view, on an en-
large.((li scale, taken: on the line IT—IT of Fig.
2, an

" TFig. 4 is'a similar view, taken on the line
20 IV—IV of Fig. 2.

In practicing my invention, the foundation
metal is cast in a solid or in a tubular form,
as shown in the drawings. It is then pol-
ished and a layer of cadmium is applied by
an electroplating process. A layer of nickel
is next deposited, which provides a smooth
lustrous coating upon which the outer layer
of chromium is plated. S

I have found that, when the cadmium is
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adherent coating of chromium will be pro-
duced. The coefficients of expansion per de-
gree Fahrenheit of lead, tin and cadmium
are .2940X 104, .2257X 10~ and .3159X 104,
respectively, while that of nickel is .1397 X
10-%- Tt will be noted that cadmium has a
coefficient of expansion much more nearly
like that of lead and tin than nickel. It is
believed that this is the reason why cadmium
will adhere to the foundation metal better
than nickel. No difficulty, however, is ‘en-
countered in producing an adherent layer
of nickel upon the cadmium, even though
their temperature coefficients of linear ex-
pansion are considerably different.

The nickel serves as a backing for the chro-
mium and provides a smooth surface upon
which it may be plated. It has almost the
same color and reflectivity as chromium and
is especially desirable in the event that the
chromium becomes thin or worn through.

While T have described a preferred embodi-
ment of my invention, it will be understood
that various modifications may be made
therein without departing from the spirit
of my invention. For example, if desired,
the chromium may be deposited directly on
the layer of cadmium. T prefer, however,
to utilize an intermediate coating of nickel.

Other modifications of my invention will
be apparent to those skilled in the art and
I desire, therefore, that only such limitations
shall be imposed thereon as are required by
65 the prior art and the appended claims, .
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I claim as my invention:

1. A chromium-plated article having a
foundation metal comprising an alloy con-
taining tin, an electrodeposited layer of cad-
mium on the foundation metal, an outer
layer of chromium, and a layer of nickel in-

70 |

‘terposed between the layer of cadmium and

the layer of chromium.

2. A’ chromium-plated article having a
foundation metal comprising an alloy con-
taining tin and antimony, an electrodepos-
ited layer of cadmium on the foundation
metal, an outer layer of chromium, and a
layer of nickel interposed between the layers
of cadmium and chromium.

3. A chromium-plated article having a
foundation metal comprising an alloy con-
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‘taining lead, tin and antimony, an electro-

deposited layer of cadmium on the founda-
tion metal, an outer layer of chromium, and
a layer of nickel interposed between the
layer of cadmium and the layer of chro-
mium. :

4. A chromium-plated article having a
foundation metal comprising an alloy con-
taining 60% to 70% lead, 29% to 899 tin and
about 1% antimony, and successive layers of
cadmium, nickel and chromium wupon the
foundtion metal.

5. The method of producing a chromium-
plated article having a foundation metal of
an alloy containing tin which comprises cast-
ing the foundation metal into any desired
form, electrodepositing a layer of cadmium
upon the cast foundation metal and then
electrodepositing a layer of chromium
upon the cadmium surface. '

6. The method of producing a chromium-
plated article having a foundation metal of
an alloy containing tin, lead and antimony
which comprises casting the foundation
metal into any desired form and electrodepos-
iting successive layers of cadmium, nickel
and chromium upon the cast foundation
metal.

7. The method of producing a chromium-
plated article which comprises casting Bri-
tannia metal in any desired form, polishing
its surface and electrodepositing thereon
successive layers of cadmium, nickel and 115 -
chromium.

8. The method of producing a chromium-
plated article which comprises casting a
foundation metal composed of an alloy con-
taining tin and antimony, plating the foun- 120
dation metal with an Intermediate metal
having a coefficient of expansion similar to
the foundation metal and then electrodepos-
iting successive layers of nickel and chro-
mium upon the intermediate layer of metal. 125

9. A chromium-plated article having a
foundation metal which may be readily cast
into any desired form comprising an alloy
containing tin, a layer of cadmium and an
outer layer of chromium.
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10. A chromium-plated article having a
foundation metal comprising an alloy con-
taining tin and lead which may be readil
cast into any desired form, a layer of cad-
mium and an outer layer of chromium.

11. A chromium-plated article compris-
ing an alloy containing tin, lead and anti-
mony which may be readily cast into any de-
sired form, a layer of cadmium and an outer
layer of chromium. ‘

In testimony whereof, I have hereunto
subscribed my name this 4th day of Decem-
ber, 1928.

CLARENCE VAN DERATU.
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