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Researcia and Development, inc., a corporation of New 
York 

Filed Nov. 21, 1962, Ser. No. 239,234 
7 Caixias. (c. 161-5) 

This invention relates in general to new and useful 
improvements in stained window construction, and more 
specifically to novel stained windows formed of plastic 
materials and the method of making the Same. 
The preparation of stained glass is an old and well 

known art. In forming a stained glass window, the win 
dow is first broken up into the desired colors after which 
the colored glass is arranged in mosaic pattern and the 
figure or design is painted thereon. The painted designs 
are then set, such as by firing, after which the glass is 
placed in an iron frame with horizontal bars running 
across the frame at certain intervals to reinforce the 
glass mosaic. Lead strips are then placed between the 
fragments of glass and the entire plate is baked in an oven. 
During which time the painted-on designs are definitely 
set. The cutting of the glass into fragments follows a 
prescribed law and the number of bars across the frame is 
fixed for a particular sized window. Accordingly, follow 
ing the known stained glass art, the design often has to be 
broken in uncomplementary spots. Also, the reinforce 
ments break the design and make the window extremely 
heavy. Because of the expense of the original construc 
tion, the window is oftentimes protected by a wire screen 
or additional glass which is of further expense and weight. 

In accordance with this invention, it is proposed to 
provide a simulated stained glass window which will 
match the known type of stained glass windows in ap 
pearance and which will have sufficient strength so that 
very large unbroken windows on the order of 10' x 12' 
may be formed without the usual undesirable horizontal 
reinforcing bars. 
Another object of this invention is to provide a novel 

simulated stained glass window which is of a light-weight 
construction so as to greatly reduce the necessary strength 
of the supporting frame therefor. 
Another object of this invention is to form stained 

windows of colored plastic wherein the window may be 
more quickly formed of less expensive materials so that 
the resultant window is much more inexpensive than the 
conventional stained glass windows. 

Still another object of this invention is to provide a 
novel stained window which is formed of plastic and 
which is internally reinforced by simulating the conven 
tional lead strips of stained glass windows through the 
use of plastic and metal combination epoxy, such as con 
ventional plastic steels, whereby larger otherwise un 
supported window areas may be formed. 
A further object of this invention is to provide a novel 

stained window construction wherein the window is formed 
of a plastic backing sheet having colored pieces of plas 
tic overlying the same, and there being a developed photo 
graphic emulsion between the colored pieces and the 
backing sheet to provide for a desired design in the colored 
window. 

Still another object of this invention is to provide a 
novel method of forming a simulated window of plastic 
materials wherein a plastic backing sheet is provided and 
the customary design of lead strips for a stained window 
are formed in the backing sheet, colored plastic is dis 
posed in overlying relation to the backing sheet in ac 
cordance with the design, and the grooves are filled with 
a high strength plastic metal to simultaneously simulate 
lead strips and reinforce the assembly of the backing 

10 

20 

30 

40 

45 

50 

55 

60 

85 

70 

2 
sheet and the plastic pieces, with the shape of the groove 
providing a lock for added assurance to the adherence 
of the plastic sheets. 
Another object of this invention is to provide a novel 

method of forming a stained window wherein the window 
is formed of plastic material as opposed to glass and the 
process is relatively simple as opposed to the manufacture 
of stained glass window. 
Yet another object of this invention is to provide 

a novel stained window which is formed of plastic mate 
rials and which have color characteristics corresponding 
to stained glass windows and at the same time may be 
readily formed at a cost much less than that of stained 
glass. 
A further object of this invention is to provide a novel 

method of forming a stained window wherein the window 
is formed of plastic materials and includes a backing sheet 
land colored plastic pieces which may either be cut and 
Set in place or which may be cast in place. . 
A still further object of this invention is to provide a 

novel method of forming stained windows wherein the 
principal materials of construction are plastic pieces and 
wherein a developed photographic emulsion is provided, 
the photographic emulsion being disposed on either a 
backing sheet of the window, individual colored plastic 
pieces, or on a separate film embedded within the window 
construction whereby life-like characteristics may be in 
corporated into the window utilizing photographic meth 
ods. 
With the above and other objects in view that will 

hereinafter appear, the nature of the invention will be 
more clearly understood by a reference to the following 
detailed description, the appended claims and the several 
views illustrated in the accompanying drawings. 

In the drawings: 
FIGURE 1 is a perspective view of a stained window 

formed in accordance with this invention and showing the 
over-all details thereof. 
FIGURES 2-6 are fragmentary sectional views taken 

through various components of a stained window and 
show pe method of forming the stained window of FIG 
URE 1. 
FIGURE 7 is a transverse sectional view similar to 

FIGURE 6 and showing a slightly modified form of 
window construction. 
FIGURE 8 is a transverse sectional view similar to 

FIGURE 6 and showing still another modified form of 
Window construction. 
FIGURES 9-15 are transverse sectional views with 

intermediate portions broken away through the various 
components utilized in another method of forming the 
window of FIGURE 1 and sequentially show the steps of 
forming such a window. 
FIGURE 16 is a horizontal sectional view similar to 

FIGURE 15 and shows a slightly modified form of win 
dow construction. 
FIGURE 17 is another sectional view similar to FIG 

URE 15 and shows still another modification of the 
window of FIGURE 15. 
FIGURE 18 is a transverse sectional view with an inter 

mediate portion omitted of still another form of window 
construction wherein the reinforcing has been omitted. 
FIGURES 19-21 are transverse sectional views with 

intermediate portions omitted and showing the various 
steps followed in the forming of the window of FIGURE 
1 utilizing still another method. 

Referring now to the drawings in detail, it will be 
Seen that there is illustrated in FIGURE 1 a stained win 
dow formed in accordance with this invention and which 
has been actually made and installed in a church. The 
stained window is generally referred to by the numeral 
25 and is of a one panel construction although it is greater 
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than life-size and many times the size of a permissible 
stained window formed utilizing the stained glass art. 

Referring now to FIGURES 2-6 in particular, it will 
be seen that there are illustrated the steps of one method 
of forming the window 25. In accordance with this 
method, a desired size of translucent or transparent or 
patterned plastic sheet 26 is provided. The peripheral 
edges of the sheet 26 are built up with tape 27 or like 
material to define a dam to a desired depth. Then a 
liquid plastic 28 is poured onto the surface of the backing 
sheet 26 to the desired depth, as is illustrated in FIG 
URE 3. 

Before the liquid plastic 28 has been poured onto the 
backing sheet 26, heavy sheets of plastic which may be 
white and other colors have been cut to provide plastic 
pieces 29 in accordance with the design of the window, 
These pre-cut plastic pieces are carefully set on the liquid 
plastic 28 in their proper positions, making sure that 
air bubbles are eliminated. The assembly shown in 
FIGURE 4 is then permitted to cure, during which cur 
ing time the liquid plastic penetrates the adjoining sur 
faces of the backing sheet 26 and the colored pieces 29 
to bond the same together into one rigid thermoset piece 
of plastic. 
The assembly of FIGURE 4, after having been cured, 

is routed along the lines of the predetermined pattern to 
provide double dovetail cross-sectional grooves 30 which 
pass entirely through the colored pieces 29, the layer of 
liquid plastic 28 and into the backing sheet 26. As is 
clearly shown in FIGURE 5, assuming the backing sheet 
has a depth a, the grooves 30 are routed so that the re 
maining thickness of the backing sheet is a thickness b 
with b being substantially one-half a. 
The grooves 30, after having been formed in accordance 

with the desired pattern, are then filled with a plastic met 
all 31 which, when hard, both simulates the lead strips 
of a conventional type of stained glass window and serves 
as an integral reinforcement for the stained window 25. 
The window 25 described above may be formed with the 
backing sheet 26 formed of acrylic or polymethylmeth 
acrylate plastics, fiberglass or other material reinforced 
plastic, or like plastics, which are readily available on 
the market. The liquid plastic 28 may be of various 
compositions. Known compositions to be suitable in 
clude a solution of unsaturated polyester dissolved in 
styrene monomer made by Rohm & Haas. To these ma 
terials then may be added promoters such as a cobalt 
accelerator including cobalt naphthenate, or a catalyst 
such as MEK peroxide which is 60% methylethyl, ketone 
peroxide in dimethyl phthalate. The plastic metal 31 is 
preferably a commercially available epoxy and a typical 
example is that made by Devcon Company named Plastic 
Steel which is composed of 80% steel and 20% plastic 
epoxy using a hardener with a promoter and catalyst. A 
similar material is sold by Borden. 
When it is desired to incorporate a design in the win 

dow 25 other than that possible utilizing only the colored 
pieces of plastic 29 and the plastic metal 31, the backing 
sheet 26 may be provided with a surface applied photo 
graphic emulsion 32 which has been developed, the 
emulsion 32 having been placed on the backing sheet 26 
and developed prior to the application of the liquid plastic 
28. It is to be noted that the plastic metal 31 passes 
through the emulsion 32. It is also to be understood 
that although no sub-coat has been illustrated between 
the backing sheet 26 and the emulsion 32, such a sub 
coat may be provided. It is also to be understood that 
the emulsion 32 may be a similar layer so as to pro 
vide the black and white only or may be of multiple 
layers to provide for color. 
Another modification of the basic window construction 

is illustrated in FIGURE 8 wherein a design other than 
that provided by the colored pieces of plastic 29 is ob 
tained by inserting between two layers of the liquid plastic 
28 a developed photographic film 33. The photographic 
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film 33 may be of the black and white type or may be of 
of a colored type. It is to be noted that the plastic metal 
Strips 31 pass through the film 33. 
With respect to the modification set forth above in 

FIGURES 7 and 8, it is to be understood that the photo 
graphic emulsion 32 of the photographic film 33 may be 
either of the over-all type or may be limited to specific 
areas, Such as the facial areas of the window. 

Reference is now made to FIGURES 9 through 15 
wherein there is illustrated the steps of another method of 
forming a window, such as the window 25. In accord 
ance with this method, a backing sheet 35 of translucent 
or transparent plastic and of the desired size is provided. 
The desired design is drawn on tracing paper 36 which is 
applied over the backing sheet 35 utilizing some type of 
removable adhesive, such as rubber cement. The backing 
sheet 35 is then machine grooved to provide grooves 37 
in the upper Surface thereof in accordance with the de 
sired design. It is to be noted that it is shown in 
FIGURE 10 that the backing sheet has a thickness a and 
that the grooves 37 are of a depth so that the remaining 
thickness of the backing sheet is b. The depth b will 
range from 50% to approximately 70% of the depth a. 

After the grooves 37 have been formed, pieces of col 
ored plastic 38, which have been cut and arranged in 
accordance with the desired design, are placed into over 
lying relation with respect to the tracing paper 36 and in 
between the grooves 37. The grooves 37 and the SpaceS 
between the colored pieces 38 are then filled with a suit 
able clay or glazing compound 40. This compound, if 
'desired, may be a plastiline. The colored plastic pieces 
38 and the tracing paper 36 are then removed, as is shown 
in FIGURE 13. The backing sheet 35 is now surrounded 
With a border tape 41 if it has not been previously so pro 
vided So that a slight dam is made Surrounding the 
periphery of the backing sheet 45. A thin layer of liquid 
plastic, such as the liquid plastic 28 is then poured into 
oyerlying relation to the backing sheet 35. This liquid 
plastic, which is referred to by the numeral 42, is poured 
into each of the Spaces defined by the material 40. The 
colored plastic pieces 38 are then immediately returned 
to the backing sheet 35 in overlying relation to the liquid 
plastic 42 and without the trapping of air bubbles. The 
assembly is permitted to cure for a time, such as 24 hours 
at room temperature. The liquid plastic 42 rigidly bonds 
the backing sheet 35 and the colored pieces 38 together 
as a unit. The material 40 disposed within the grooves 
37 and between the colored pieces 38 is then removed, as 
ls. shown in FIGURE 14. The grooves previously occu 
pied by the material 40 are replaced by a suitable plastic 
metal 43, such as those hereinabove described. The com 
pleted window, which may be the window 25, is then 
suitably mounted in a prepared frame 44. 

In the frame mount of FIGURE 16 in particular, there 
is illustrated a slightly modified form of Window construc 
tion which may be made either in accordance with the 
method shown in FIGURES 2 through 6 or in accordance 
with the method shown in FIGURES 9 through 15. The 
Window construction of FIGURE 16, which is referred 
to by the numeral 45, includes a plastic backing sheet 46 
and colored pieces of plastic 47. Intermediate the back 
ing sheet 46 and the colored pieces 47 is a suitable sub 
COat layer 48 over which is disposed a photographic 
emulsion layer 49, which photographic emulsion has been 
developed. A layer 50 of bonding material overlies the 
layer of photographic emulsion 49. The bonding ma 
terial may be provided with a conventional ultraviolet 
retardant. At this time it is pointed out that although 
only one layer of photographic emulsion 49 has been 
illustrated, such as would be Suitable for black and white, 
numerous Such layers may be provided to provide colored 
photography. It is also pointed out at this time that the 
emulsion layer 49 could be part of photographic film as 
Opposed to being deposited directly on the backing sheet 
46. The entire window 45 is provided with a design of 
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grooves into which there has been placed plastic metal 51, 
such as the plastic metal 31 or 43. 

Referring now to FIGURE 17, it will be seen that the 
window 45 may be protected by the addition of a trans 
parent resin layer 52 overlying the entire window of 
FIGURE 16. This plastic layer is preferably a hard 
weather resistant resin. 
At this time it is pointed out that the individual colored 

pieces of plastic described hereinabove need not be of the 
same color throughout. The individual colored pieces of 
plastic may be stained as desired to provide for the neces 
sary contrast and shading. Further, if it is so desired, in 
lieu of placing the photographic emulsion on the backing 
sheets, the photographic emulsion may be applied in the 
afore-described manner to the rear surfaces of the indi 
vidual colored pieces of plastic. 

Reference is now made to another method of forming a 
window, such as the window 25. This method is best 
illustrated in FIGURES 19, 20 and 21 and reference is 
first made to FIGURE 19 wherein there is illustrated a 
backing sheet 53 which is formed of a translucent or trans 
parent plastic material. The upper surface of the back 
ing sheet 53 is provided with grooves 54 of a desired 
design in accordance with the design of the window. 
After the backing sheet 53 has been grooved, as shown in 
FIGURE 19, plastic metal 55 is deposited in the grooves 
54 and built up therefrom to provide a series of small 
dams, as is clearly shown in FIGURE 20. Further, tape 
is applied around the peripheral surface of the backing 
sheet 53, the tape being referred to by the numeral 56. 
It is desired that the plastic metal 55 and the tape 56 be 
of a common height. 

After the suitable dams have been formed by the appli 
cation of the tape 56 and the plastic metal 55, liquid col 
ored plastic 57 is poured into the individual areas in 
accordance with the color requirements of the over-all 
design. 
At this time it is pointed out that the plastic metal 

described hereinabove not only serves a decorative pur 
pose and functions as a rigid reinforcement, including 
the lock for added assurance to the adherence of the plas 
tic sheets, but also serves to slow down the normal cold 
flow of the plastic material to maintain the shape of the 
Window. This is a very desirable feature from a practical 
standpoint where the shape of the window is to be main 
tained for a long period of time. 
With respect to the coloring of the individual plastic 

pieces, it is to be understood that only a limited num 
ber of colors are obtainable. Further, in the forming 
of a stained window, it is not desired that all sections 
thereof be of the same color throughout the individual 
Section. It has been found that clear and colored plastics 
may be colored by a simple, yet permanent coloring proc 
eSS. in accordance with this invention, a removable 
mask may be applied to the plastic piece and the mask 
removed when it is desired to color the plastic. The 
plastic is then placed in a color bath and kept in the bath 
from one-half minute to five minutes or more depending 
upon the desired density of color. The plastic is then 
Washed and the design in color of the plastic piece is 
achieved in the area where it was not masked and pro 
duces a sharp edge design where the mask ended. The 
dye penetrates vertically into the plastic and the color 
density and shading is varied in accordance with the 
depth of penetration. 

It is also possible to simulate stained glass windows 
by a photographic process. Accordingly, reference is 
made to a window construction illustrated in FIGURE 
18 and generally referred to by the numeral 60. The 
window 60 includes a transparent or translucent backing 
sheet 61 to which there is applied a sub-coat layer 62. 
A conventional type of photographic emulsion 63 is ap 
plied over the sub-coat 62 and developed. A conven 
tional sealing coat 64 is applied over the photographic 
emulsion 63 to seal the same and effect a bonding there 
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6 
of to an overlying transparent sheet 65 of plastic. If 
desired, the sealing layer 64 may have incorporated there 
in an ultraviolet retardant. Although only one layer of 
photographic emulsion 63 has been illustrated so as to 
provide for a black and white coloring, if it is desired to 
provide for colors, there will be the usual numerous 
layers of photographic emulsion. 
A plastic window formed in accordance with this in 

vention weighs about one-third to one-half as much as a 
stained glass window. Therefore, even should the plastic 
window be unreinforced, a much larger plastic window 
panel may be applied than is possible with a stained glass 
window. 

It is to be understood that the stained windows formed 
in accordance with this invention are completely sealed 
and are not subject to deterioration from the elements 
by internal attack. It is also to be understood that un 
like stained glass windows, which requires light to pass 
therethrough, plastic windows will reflect a certain amount 
Qf light So as to have a pleasing appearance from the in 
terior of the building and the exterior thereof. 

Although only preferred embodiments of the invention 
have been specifically set forth herein, it is to be under 
stood that minor variations may be made in the inven 
tion, as defined by the appended claims. 

I claim: 
1. A stained window comprising a translucent plastic 

backing sheet, an intermediate layer of translucent plastic, 
and overlying colored pieces of translucent plastic bonded 
to Said plastic backing sheet by said intermediate layer 
of plastic, and combined reinforcing and divider strips 
of high strength plastic metal extending between and 
bordering said colored pieces of plastic, said divider strips 
simulating conventional leaded strips and being inter 
locked with both said backing sheet and said colored 
pieces to provide an integral reinforcing whereby a large 
unsupported Window as compared to stained glass is 
possible, the connection between said divider strip and 
Said backing sheet being in the form of grooves in said 
backing sheet and said divider strips filling and being 
interlocked said grooves. 

2. A stained window in accordance with claim where 
in a developed photographic emulsion is disposed between 
said backing sheet and said colored plastic pieces. 

3. The stained window of claim 1 wherein said inter 
mediate plastic layer is utilized as a carrier for an ultra 
violet retardant. 

4. The stained window of claim 1 wherein said colored 
pieces are cast in place. 

5. A method of forming a stained window comprising 
the steps of providing a rigid translucent plastic backing 
sheet, forming grooves in one face of the backing sheet, 
filling the grooves with a high strength plastic metal pro 
jecting above the backing sheet to provide a plurality of 
dams with said plastic metal forming divider strips and 
reinforcing for the entire window, forming a peripheral 
dam around the periphery of the backing sheet, and then 
pouring liquid colored translucent plastic into areas de 
fined by the dams in accordance with the desired pattern. 

6. A method of forming a stained window comprising 
the steps of providing a rigid translucent plastic backing 
sheet, bonding colored translucent plastic pieces to the 
backing sheet in accordance with the desired pattern, 
forming grooves between the colored plastic pieces and 
down into the surface of the backing sheet in accordance 
With the pattern, and then filling the grooves with a plas 
tic metal. 

7. A method of forming a stained window comprising 
the steps of providing a rigid translucent plastic backing 
sheet, forming grooves in one face of the backing sheet, 
forming dams in and above the grooves and around the 
periphery of the backing sheet, pouring a liquid trans 
lucent plastic into areas defined by the dams, applying 
preformed colored translucent plastic pieces to the liquid 
plastic, removing the dams, and applying a high strength 
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plastic metal in the grooves and between the colored 
plastic pieces with the plastic metal forming divider Strips 
between the colored plastic pieces and reinforcing the 
entire window. 
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