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[57] ABSTRACT 

A glass window has formed along the edge of one or 
both faces thereof, or along both such edges and over 
the thickness of the glass, an ornamental strip simulat 
ing a frame, the strip including a ?rst layer of silver 
powder and glass frit baked onto the glass, and bright 
layers of copper, nickel and chromium successively 
electroplated onto that ?rst layer and each other. 

9 Claims, 4 Drawing Figures 
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WINDOW 
The present invention pertains to a glass window us 

able particularly, although not exclusively, in automo 
tive vehicles and having along its edges ornamental 
strips formed of a metallic coating which give the ap 
pearance of a metallic frame around the edge of the 
window. 
The German Offenlegungsschrift No. 1,948,315 de 

scribes a window of this character. In the window of 
that publication the strip or band giving to the window 
the appearance of a metallic frame is constituted by a 
thin metallic deposit. Such metallic deposits do not in 
general possess suf?cient resistance to deterioration 
when they are exposed directly to the atmosphere. 
They consequently require the protection of a varnish. 
When such a varnish is applied however, if the metallic 
coating is to be seen from the exterior of the vehicle 
(otherwise than through the varnish), it can only be 
seen by transparency through the glass. Hence the me 
tallic coating must be applied to the face of the glass to 
ward the inside of the vehicle. With such an arrange 
ment an observer from outside the vehicle does not ob 
tain the impression ofa metallic frame or channel bind 
ing or enclosing the edge of the glass. 
Another shortcoming of the deposits of silver or 

other metal on glass of the above-identi?ed publication 
is that their adhesion to the glass is often insufficient. 
When substantial mechanical stress is applied thereto, 
as sometimes occurs with automobile windows, this 
poor adhesion results in peeling and separation of the 
coating from the glass. It is an object of the present in 
vention to provide an ornamental strip whose composi 
tion and mode of application are such that the strip ad 
heres strongly to the glass, possesses great resistance to 
mechanical stress such as friction or abrasion, and also 
high resistance to chemical attack. The strip of the in 
vention can thus be applied to the outer face of the win 
dow, i.e. to the surface of the glass outside the vehicle, 
and hence gives the impression from the exterior of the 
vehicle of a heavy metallic frame. 
This strip or band is produced, according to the in~ 

vention, starting from an enamel. The enamel is made 
up of a ceramic paste of silver powder dispersed in a 
glass frit and is laid down on the glass by a silk screen 
technique, where it is then baked at high temperature. 
Such an enamel will hereinafter sometimes be referred 
to as a silver enamel. A layer of bright copper is then 
electrolytically deposited on this silver enamel. The 
coating is completed with a layer of bright nickel and 
?nally with a layer of bright chromium. 
These bright copper, nickel and chromium layers 

may advantageously be laid down by electrolytic plat 
ing, control of the nature of the plating baths making 
it possible to give to the strip any final ?nish from a per 
fect brightness to a satin or semi-bright ?nish. 

It is known, in the manufacture of heated windows, 
for example for use in automobiles, to deposit on glass 
surfaces strips or bands of electrically conductive mate 
rial. This known process comprises applying to the 
glass and baking thereon a layer of conductive enamel 
made from a ceramic paste including silver. This layer 
is then reinforced by electrolytic plating, preferably 
?rst with a layer of copper and then with a layer of 
nickel which is provided for protection against corro 
sion. It often appears, however, that even the addition 
of a further layer of chromium is not suf?cient to pro 
vide a bright coating having both the desired ornamen 
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2 
tal appearance and sufficient strength and permanence. 
The invention departs from the prior art process 

above described in that, while it uses a baked silver 
powder-ceramic layer as a foundation, there are laid 
down thereon successively three bright layers of cop 
per, nickel and chromium respectively. The superposi 
tion of the two bright underplatings suf?ces to produce 
a smooth surface from the relatively rough surface of 
the glass, and makes it possible to use a very thin ?nal 
layer of chromium. The resulting strip has the appear 
ance of a massive metallic frame, highly polished. 
To achieve this result, in accordance with the inven 

tion, it is sufficient to lay down the successive layers 
with the help of bright plating baths in which suitable 
additives are provided to achieve a smooth surface for 
the plated coating. Such bright plating baths for cop 
per, nickel and chromium are known in the art of elec 
troplating. 
Applicants have found that particularly strong, dura 

ble and well-adhering layers are obtained on the glass 
by making the bright copper, bright nickel and bright 
chromium layers of the following thicknesses: 
Copper layer: Average thickness between 3 and 15 
microns and preferably between 5 and 8 microns. 

Nickel layer: Average thickness between 3 and and 
15 microns and preferably between 7 and 10 mi 
crons. 

Chromium layer: Thickness below 1 micron and pref 
erably below 0.5 micron. 

A preliminary smoothing of the underlying enamel 
layer may be effected either mechanically or chemi 
cally, which then makes it possible to reduce somewhat 
the thickness of the copper layer. For laying down the 
nickel and chromium layers it is possible, in accor 
dance with the invention, to use one or another of the 
known chemical processes although the relative slow 
ness of such operations constitutes a disadvantage by 
comparison with electrolytic plating methods. 
Windows provided with ornamental strips, in accor~ 

dance with the invention, have the same mechanical 
and chemical durability as windows supported in mas 
sive chromium plated metal frames, and they have in 
addition the advantage that the ornamental strips are 
inseparably attached to the glass. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will now be further described in terms 
of a number of presently preferred exemplary embodi 
ments thereof and by reference to the accompanying 
drawings wherein: 
FIG. 1 is a section through a window including an or 

namental strip having on one face of the glass, when 
seen in plan, the shape of a frame; 
FIG. 2 is a section through a window having orna 

mental strips on its two faces; 
FIG. 3 is a section showing another embodiment 

wherein the edge of the window is bound in a strip 
shaped coating in accordance with the invention; and 
FIG. 4 is a perspective view of one preferred form of 

window according to the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The window of the invention may have any shape or 
outline. It may be used as a side window, as a wind 
shield, or as a rear window in automobiles. It may also 
?nd use in building construction for windows, mirrors, 
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doors or the like, and also in furniture, or in refrigera 
tors and ovens, to name a few examples only. 

In the examples illustrated, the window comprises a 
single sheet of glass (which may be glass made for ex 
ample by the ?oat process) and the ornamental strip or 
strips affixed thereto. These are identi?ed at A, B, C 
and D in FIGS. 1 to 4 respectively. The strip may ex 
tend all the way around the periphery of the sheet of 
glass in the fashion of a frame. Obviously however it 
need not have such a closed shape. It is often suf?cient 
for the strip to extend only part way around the periph 
ery of the glass. 
This is notably the case for the adjustable side glass 

of automobiles which may include the ornamental strip 
only at the upper edge thereof. It may in other in 
stances be suf?cient to provide the ornamental strip 
around three sides of the window, for example when 
the fourth side is held in a frame. It may be sufficient 
in certain cases to provide the ornamental strip only 
along short sections or parts of the periphery of a win 
dow. 
As may be seen in each of the ?gures, the ornamental 

strips are all made in the same way. The foundation 
layer 2 is made up of a commercially available metallic 
paste baked onto the surface of the glass and compris 
ing, by weight, about 90 percent of ?nely divided me 
tallic silver and 10 percent of a glass frit having a low 
melting point. This metallic paste, dispersed in an or‘ 
ganic solvent, is applied by the silk screen technique to 
the surface ofa glass sheet. In the case of ?oat glass, i.e. 
glass made by the well-known float process in which 
the glass is ?oated on a bath of molten metal, the paste 
is preferably applied to the surface of the glass which 
was uppermost in manufacture, i.e. not in contact with 
the metallic float bath. It is then baked at a temperature 
of at least 500°C. After baking the thickness of the sil 
ver layer 2 is of the order of 3 to 6 microns. 

In the embodiment of FIG. 1, the layer 2 on the glass 
1 is then coated electrolytically, i.e. by electrolytic de 
position, with a layer of bright copper 3 from 3 to 7 mi 
crons thick. An electrolyte providing a bright plating is 
used to obtain a suf?ciently smooth surface. The layer 
3 should have a thickness of at least 3 microns. 
On the layer 3 there is next laid down electrolytically 

a bright nickel plating 4 having a thickness of about 10 
microns, and on this there is laid down electrolytically 
a bright chromium plating 5 having a thickness be 
tween 0.1 and 0.5 micron. The result is of impeccable 
appearance and possesses good mechanical and corro 
sion resistance properties. 

In the embodiment of the invention illustrated in 
FIG. 2, the two ornamental strips B have the same 
width and are disposed along the edges of the glass 10 
on its two faces. 
FIG. 3 illustrates an embodiment in which the orna 

mental strip C straddles the edge of the glass 20, i.e. the 
face of the glass parallel to the thickness dimension of 
the glass. 
The ?gures do not attempt to show the relative thick 

ness of the layers 2 to 5, either by reference to each 
other or by reference to the thickness of the glass. 
The width of the ornamental strips may be of the 

order of I to 3 centimeters. 
In the embodiment illustrated in FIG. 1 the layer of 

silver paste baked onto the surface of the glass 1 and 
indicated by reference character 2 may be seen by 
transparency through the glass. As a general rule this 
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4 
layer when so observed will show a brown color due to 
silver ions which have diffused into the surface layers 
of the glass. In applications where such a color is unde 
sirable, it is possible to avoid the effect thereof by lay 
ing down on the opposite face of the glass, i.e. on the 
lower face of the glass as seen in FIG. 1, and opposite 
the strip A, a colored strip 7 made up for example of 
an enamel or of a lacquer. In the case of an automobile 
window the chromium layer 5 should be on the exterior 
side of the vehicle, so that the lacquer strip 7 would be 
on the inside. In FIG. I the upper face 8 of the glass 
sheet 1 is the one intended to be the “outside" face of 
the window in use, i.e. the one presented to the 
weather. In automobile use it will often be convex in 
shape, whereas the opposite face 9 to which the col 
ored lacquer strip 7 is applied will be concave. 
Whereas in the embodiment illustrated the metallic 

strips or coatings are disposed along the edge of the 
glass, of course they need not be located there. 
FIG. 4 illustrates an embodiment of the invention of 

particularly advantageous nature. In FIG. 4 the first 
layer 2 of the strip, i.e. the silver powder-glass frit layer, 
extends out beyond the other layers 3 to 5 of the strip 
as a shelf or shoulder E onto the side or thickness face 
31 of the glass 30. The electrode for plating purposes 
can be connected to the shoulder or contact tab E thus 
formed. This arrangement has the advantage that the 
visible face of the glass in the ?nished window will not 
show any traces of the electrode, whose location usu 
ally results in a dark area on the glass. It is possible to 
choose the position for the contact tab E in such a way 
that it will be hidden by the window mounting. When 
the ornamental strip extends only over three sides of 
the periphery of the window as in the embodiment of 
FIG. 4, it is advantageous to locate the tab E in the mid 
dle of the length of the strip. When the strip has a great 
length, as in the case of large windows, it is advanta 
geous to provide several contact tabs for the connec 
tion of plating electrodes, since the drop in voltage 
along the strip will result in a variation, along the length 
of the strip, in the thickness of the plating laid down. 
Satisfactory results are obtained by providing contact 
tabs at intervals of about 1 meter. These tabs may be 
formed by means of a paint brush, used to draw out the 
silver powder-glass frit paste from a strip-shaped de 
posit so as to form a tab before the paste is baked onto 
the glass. 
The following is an example of the process by which 

the windows of the invention may be made: 
1. A commercially available metallic paste is laid 

down by the silk screen process on the glass at room 
temperature in the shape of the desired strip or strips. 
The glass with the paste thereon is then baked at a tem 
perature of about 600°C. The layer of silver thus ob 
tained, having a thickness of the order of 3 to 6 mi 
crons, is smoothed by mechanical polishing with a ro 
tating brush and an aqueous suspension of silica and 
alumina powder. The electrodes are then placed in po~ 
sition for the plating operations. 

2. A bright copper plating is laid down on the silver 
with a plating bath at a temperature of from 20° to 
25°C., employing a current density of 5 amperes per 
100 per square centimeters and continued for 5 min 
utes. 

3. The assembly, i.e. the glass with the silver paste 
strip or strips thereon, now plated with copper, is 
washed with water. 
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4. The assembly, and more particularly the copper 
plating thereon, is pickled in a solution of sulphuric 
acid. 

5. A bright nickel plating is laid down on the copper 
with a plating bath at a temperature of 60°C., employ 
ing a current density of 2.5 amperes per 100 square 
centimeters and continued for 15 minutes. 

6. The assembly is washed in water. 
7. The assembly is soaked in a preparatory solution 

at a temperature of 20°C. 
8. A bright chromium plating is laid down on the 

nickel with a plating bath at a temperature of 30°C., 
employing a current density of 5 amperes per 100 
square centimeters and continued for 1 minute. 

9. The assembly is washed in water. 
While the invention has been described hereinabove 

in terms of a number of presently preferred embodi 
ments, the invention is not limited thereto, but rather 
comprehends all modi?cations of and departures from 
those embodiments properly falling within the scope of 
the appended claims. 
We claim: 
1. A window comprising a sheet of glass, a layer of 

silver enamel of generally strip shape baked onto a part 
of the surface of the sheet, a bright copper layer overly 
ing the enamel layer, a bright nickel layer overlying the 
copper layer, and a bright chromium layer overlying 
the nickel layer. 

2. A window according to claim 1 wherein the copper 
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6 
and nickel layers have each a thickness between 3 and 
15 microns and wherein the chromium layer has a 
thickness of less than 1 micron. 

3. A window according to claim 1 wherein the 
enamel layer is adjacent an edge of one face of the 
glass. 

4. A window according to claim 1 wherein the sheet 
is of ?oat glass and wherein the layer of enamel is ap 
plied to the face of the sheet which was uppermost dur 
ing the ?oat. 

5. A window according to claim 1 including a strip of 
enamel or lacquer opposite said first-named layer of 
enamel but on the face of the glass opposite that to 
which said ?rst-named layer of enamel is baked. 

6. A window according to claim 1 wherein the win 
dow is shaped to define outside and inside surfaces 
therefor and in which the enamel layer is applied to the 
outside surface thereof. 

7. A window according to claim 6 including a strip of 
enamel or lacquer opposite said ?rst-named layer of 
enamel but on the face of the glass opposite that to 
which said ?rst-named layer of enamel is baked. 

8. A window according to claim 1 wherein said layer 
of enamel includes at least one portion extending onto 
the face of the glass parallel to its thickness dimension. 

9. A window according to claim 1 wherein said layer 
of enamel extends to both side faces and to one thick 
ness face of the glass. 

* * >l< * * 


