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This invention relates to improvements in 
method of forming ninetallic films, 

Its object is to provide a way of making elec 
troplating possible where it otherwise is not. A 
further object of this invention is to provide a 
Way of forming metallic films upon desired sur 
faces and rendering such films capable of receiv 
ing subsequent electroplates. 

More specifically, its object is to provide a 
preliminary conductive coating to such materials 
as glass, metals, etc., in such a way that sub 
Sequent deposits of the desired metal or metals 
may be applied to produce an article having cer 
tain desirable characteristics. These character 
istics may be greater hardness, greater resistance 
to tarnish and corrosion, greater or more per 
manent reflectivity and the desired color, finish 
or effect. 

It is well known that a film of nickel may be 
deposited upon a desired surface by directing 
nickel carbonyl in gaseous form against such a 
surface, heated above the temperature required 
to decompose the nickel carbonyl. In this man 
ner nickel has been deposited for producing dif 
ferent kinds of surfaces varying from those re 
sembling platinum black to those which are high 
ly polished. It is often desirable to improve the 
surface of such films or coatings upon the latter 
type of surfaces by electroplating them, but it 
has not been possible to do so because during 
electroplating the tension of the electroplate 
causes the nickel film to blister and peel off from 
the surface upon which it has been deposited. 
I have discovered that this difficulty may be over 
come by following the method which I will now 
describe and that articles of desired novel chair 
acteristics may be produced thereby. 
The drawing which forms a part of this appli 

cation is a diagrammatic representation of an 
apparatus for depositing films of nickel on heated 
Surfaces. 

In this drawing, O designates a source of 
supply of an inert gas, such as carbon dioxide 
or nitrogen under pressure. designates a 
branched pipe through which the gas may be led 
through Valves 2 and 3 and conduits to a cham 
ber formed by a cover 4. The top of the cover 
may be transparent and, as a convenient way of 
accomplishing this, it may be formed of clear 
glass. Around the lower edge of the cover is a 
gasket 5. 

20 is an electrically heated hot plate having 
a flat upper Surface upon which the gasket 5 
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is adapted to rest, 2 designates the article, such 55 

as a flat piece of glass, upon which the desired 
film is to be formed. 

6 is a tube through which gas from the supply 
tank may be passed through valve 2 directly to 
the chamber formed by the cover 4. T is a U 
tube, one end of which is connected by a tube 
8 with the end pipe which is controlled by 
valve 3 and the other end of which is connected 
by a tube 9 with tube 6 which leads to the 
cover 4. 

I will now describe a manner in which this 
apparatus may be used. With valve 3 closed, a 
Small amount of nickel carbonyl is placed in 
the U tube, leaving a gas passage over its upper 
Surface, as indicated at 22. The cover 4 is 
placed over the glass 2 and the temperature of 
the hot plate and the glass raised above that 
required to decompose nickel carbonyl. A tem 
perature of about 150° C. is sufficient for this 
purpose. During this part of the operation air 
is expelled from the space surrounding the glass 
2, by allowing inert gas to through valve 2 and 
conduit 6 into the chamber formed by the cover 
i4, from which it escapes under the gasket 5. 
When the desired conditions have been ob 

tained, namely, the glass 2 raised to a tempera 
ture of about 150' in a surrounding inert gas, 
the valve 2 is closed and the valve 3 opened 
momentarily. The gas flowing over the liquid 
nickel carbonyl in the U tube 7 forms a carrier 
for such of the nickel carbonyl which has vola 
tilized and the moment the latter reaches the 
glass 2 it is decomposed and nickel is deposited 
on the Surface of the glass. According to former 
practice this operation is continued until the 
nickel forms an opaque film on the glass and is 
effective for certain purposes, but it cannot be 
electroplated for the reason heretofore pointed 
out. 
According to my invention the valve 3 is closed 

aS SOOn aS a thin deposit of nickel has been 
formed on the glass. This condition may be ob 
Served by the operator through the transparent 
top of the cover 8. 
This initial nickel deposit is then exposed to 

air, which is easily accomplished by lifting the 
cover 4 from the hot plate 20. This produces 
a slight degree of oxidation, a barely perceptible 
change in color being noticed. The oxidized sur 
face thus formed adheres tenaciously to the glass, 
but is too thin to form an electrode of sufficient 
conductivity for electroplating at practical cur 
rent densities. 
The cover 4 is then replaced over the thinly 

Coated glass and the process repeated. More 



2 
nickel is deposited on the oxidized deposit until 
a film has been formed of sufficient thickness to 
Serve as the Cathode of an electroplating bath. 
This second deposit usually renders the film 
O98cle, o 

The mirror or metallized article so produced 
may be used as it is, but to carry the process to 
completion the object is now transferred, after 
cooling to room temperature, to an electroplat 
ing bath where it is given a deposit of the par 
ticular metal desired. Far greater thicknesses of 
metal can now be applied than is possible with 
Out the steps comprising the body of this inven 
tion, with out which peeling and blistering of the 
film from the article result. 

I find that carbon dioxide is particularly de 
sirable for use as the carrier gas in the afore 
said apparatus. 
As a specific way of using this method I apply, 

rhodium to the treated nickel surface to make 
the coating whiter, harder, more resistant to 
Corrosion and to increase its reflectivity. In this 
simple manner a superior front surface mirror 
may be formed which is suitable for optical in 
struments, television apparatus and many other 
SeS. 

My invention is in no sense limited to the spe 
cific use and product described. By using modi 
fications within the spirit and scope of this in 
vention, it is possible to electrolytically deposit 
many metals Onto materials which are non-con 
ductive and onto metals which cannot otherwise 
be electroplated, and I intend no limitations 
other than those imposed by the following 
claims. 
What I claim is: 
1. The herein described method of forming an electrolytically deposited reflecting surface upon 

a smooth surface of an article upon which an 
electrodeposit may not be readily formed direct 
ly, which comprises heating the surface to a 
temperature above that required to decompose 
nickel carbonyl, applying nickel carbonyl in gas 
eous form to said surface in an inert atmosphere 
to form a thin primary deposit, oxidizing said 
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primary deposit substantially throughout and 
sufficiently to form a bond between the surface 
and the deposit thereon, adding a further deposit 
of nickel to the oxidized deposit to increase the 
conductivity of the deposits by again heating the 
coated surface and applying more nickel car 
bonyl thereto in an inert atmosphere, and elec 
trolytically adding another metal to the deposits. 

2. The herein described method of forming an 
electrolytically deposited reflecting surface upon 
a smooth Surface of an article upon which an 
electrodeposit may not be readily formed direct 
ly, which comprises heating the surface to a tem 
perature above that required to decompose nickel 
carbonyl, applying nickel carbonyl in gaseous 
form to said surface in an atmosphere of carbon 
dioxide to form a thin primary deposit, exposing 
said primary deposit to an oxidizing atmosphere 
to oxidize said deposit substantially throughout 
and sufficiently to form a bond between the sur 
face and the deposit thereon, adding a further 
deposit of nickel to the oxidized deposit to in 
crease the conductivity of the deposits by again 
heating the coated surface and applying more 
nickel carbonyl thereto in an atmosphere of car 
bon dioxide, and electrolytically adding more 
metal to the deposits. 

3. The herein described method of forming an 
electrolytically deposited reflecting surface upon 
8, Smooth surface of an article upon which an 
electrodeposit may not be readily formed direct 
ly, which comprises heating the surface to a tem 
perature above that required to decompose nickel 
carbonyl, applying nickel carbonyl in gaseous 
form to said surface in an inert atmosphere to 
form a thin primary deposit, oxidizing said pri 
mary deposit substantially throughout and sufi 
ciently to form a bond between the surface and 
the deposit thereon, adding a further deposit of 
nickel to the oxidized deposit to increase the con 
ductivity of the deposits by again heating the 
coated surface and applying more nickel car 
bonyl thereto in an inert atmosphere, and elec 
trolytically adding rhodium to the deposits. 

HAROD MARTIN ANG. 


