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METHOD OF MAKING A STAINED GLASS ARTICLE

Field of the Invention

This invention relates to a method for making
articles from cut glass, such as panels or windows,
in which pieces of glass are joined at adjacent

edges using moldable material in a predetermined
pattern. o

Background of the Invention

Leaded glass windows, popularly known as
stained glass windows} have been a popular tradi-
tion since before the‘Reneissance. The windows or
panels are made of individually cut pieces of glass
which are joined by soldered H-shaped lead cames
that support the glass'pieces at edjaceht edges.
The pieces of glass'afe often of different colors
and cut in predetermlned shapes to produce a
desired design. The méthods used to make the tra-
ditional product have changed llttle to the present
time and require a tremendous amount cf labor to
hand cut, assemble and solder the pleces of glass
and lead together.

Due to the increasing popularity of incor-
porating the windows’crvpaneis into doors and
windows of buildings, such’as churches and resi-
dences, and into various articles of furnlture,
there is a need for a method of making the articles
in a faster, more efflclent and more economic way.

In addition, there is 'a need to overcome the
several disadvantages of tradltlonal leaded glass
windows. These dlsadvantages 1nclude weight and
the inability of lead to adhere to the glass
resulting both in air and water leakage and in
loose glass pieces. Over time lead will decay or
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rot, clay applied to the window as an additional
sealant will dry out, break up and fall out, and
because of the weight the window will sag.

Various methods have been proposed for making
simulated stained glass windows. The goals have
been two-fold: to reduce the amount of labor
needed, and thus the cost; and to make an article
which is stronger and more trouble-free than those
made in the traditional way.

A variety of prior art methods are disclosed
in the following U.S. patents: Charlton, U.S.
Patent No. 4,619,850, teaches the use of a single'
glass pane with a unitary, pre-cast reticulated
came network adhesively applied to the surface of
the glass. Meltzer, U.S. Patent No. 4,302,260,
discloses a method of simulating stained glass
using pieces of textured plastic joined at the
edges by plastic adhesive. Goralnik, U.S. Patent
Nos. 4,217,326 and 4,343,758, disclose a method of
making a cut glass panel comprising a plurality of
cut glass pieces joined by cames made of epoxy
resin in a predetermined pattern. The method com-
prises the steps of: a) producing a silicone mold
with grooves in the face in the pattern of the
cames; (b) pouring epoxy resin into the grooves to
form the flanges for one side of the glass panel
and allowing it to cure; (c) removing the flanges
from the mold; (d) positioning pieces of glass on
the mold; (e) filling the spaces between adjacent
glass pieces with epoxy resin; (f) arranging the
previously formed flanges on the upper surface of
the glass pieces so as to adhere to the epoxy resin
at the top of the spaces; (g) allowing the entire

¥
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assembly to cure; and (h) removing the completed
panel from the mold. -
Additional methods are disclosed in the fol-

lowing U.S. patents: Gibson, 3,183,140 (pattern

5 etched into glass and filled with colored composi=-
tion); Nussbaum, et al., 3,563,835, (L-shaped frame
supporting glass pieces with a cover having flat
strips simulating the cames); Taylor, 3,619,456
(plastic cames are pre-formed and a liquid plastic

10 is poured into the spaces on top of a removable
filler); McCracken, 3,713,958 :(pane of clear glass
supports color layeré on one 'side and cames on the
other); Holt, 4,127,689 (plastic cames disposed on
top surface of a glass?sheet); Ferro, 4,016,235

15 (die mold contains a plastic film with dark strips
in registry with die recesses and has a liquid
resin injected into mold cavity); and Del Grande,
4,252,847 (joins pieces of glass together with an
adhesive containing solder).

20 Many of the foregoing procedures have their
own disadvantages, including'theﬁinability to pro-
duce a realistic stained glass window, the cost to
set up a production run and overall weakness of the
resultant product. Thﬁs, there is still the need

25 for a method that produces a realistic product that
still overcomes the aforementioned defects.

Summary of the Invention

One of the objects of the present invention is
to provide a method of making a decorative stained
30 glass article, such as a panel or window which
retains much of the authenticity and, thus, aesthe-
tics of the traditionally made leaded glass panel
or window, but without many of its structural



WO 91/11311 PCT/US91/00538

10

15

20

25

30

-4 -

disadvantages, and at significantly lower cost.
Another object is to produce decorative stained
glass panels having consistent dimensions and
quality by a process which lends itself to a volume
or mass production. The present method also pro-
duces a product that is more structurally sound
than traditional leaded stained glass, yet is
almost visually indistinguishable therefrom.

By the method of the present invention, the
major aesthetic attractions of the traditional pro-
Cess are preserved: the same type of glass used in
the traditional process can be used by the inven-
tion, and the surface characteristics and color of
the cames and solder joints are faithful reproduc-
tions of the lead cames which were used to make the
molds.

The inventive method achieves significant cost
savings over conventional means in production,
through the considerable reduction in labor and
time required to make a panel. Production can be
increased by increasing the number of molds, with-
out increasing the number of employees. '

In one embodiment of the present invention, a
resin product is paired into the mold to form the
cames. Resin has a greater adhesion to glass, does
not allow the glass to rattle in place as with
lead, provides a watertight seal without the need
for caulking; and is far lighter than lead. 1In
addition, the resin does not crack or deteriorate
over time. By producing a lighter weight'product
the stained glass article will not warp over time.

The cost of resin is far less than that of
lead (approximately 10%). This, combined with the
considerable savings in labor costs by using the

*
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inventive method, yields a significant overall cost
reduction.

The method of the present invention, in one of
its embodiments, also has the advantage of
practically eliminating the leakage of the molding
product used to form the cames, such as a resin,
onto the glass. The elimination of this leakage,
sometimes called flashing, saves an extra step and
the manpower that is required to cut the leakage
off the glass. It also produces a more authentic
came because the part of the original came that
touches the glass can be more faithfully
reproduced. .

The method of this invention of making a cut
glass panel begins with the step of providing a
master panel to be duplicated that has cames around
separate pieces of glass, said cames having raised
surfaces with respect to both surfaces of the glass
panel. A mold of elastomeric material is then made
of each. '

The molds have a pattern of connected indenta-
tions produced by the cames of the master panel.
Then, one or more piecés of glass which
substantially match those of the master panel are
positioned into corresponding locations on the face
of one mold and the other mold is placed on top
thereof so that indentations in the other mold face
are in registry with iﬁdentations of the one mold,
the joined molds holding the' glass pieces tightly
in place. A liquid bofding material is then
introduced into the mold and permitted to fill all
of the channels. After the material has cured, the
article is removed from the mold.
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In a particularly preferred embodiment, at
least one of the molds has an air chamber above the
mold face which does not contain the pattern.

After the glass has been positioned on one of the
molds and the other mo;d has been placed in
registry with the first, air pressure is applied to
the air chamber. The air pressure forces the mold
material tightly against the glass and prevents
leakage of the bonding material onto the glass.

Thus, the glass panel made according to the
method of the present invention comprises a
plurality of cut glass pieces joined by cames
arranged in a predetermined pattern between
adjacent edges of the glass, the cames comprising
webs having flanges on both sides of the glass
panel, said cames being made of a curable resin.

These and other objects, features and advan-
tages of the present invention will be further
understood by those skilled in the art upon consi-
deration of the following description of the
preferred embodiment.

Brief Description of the Drawings

Fig. 1 is a plan view of a master stained
glass leaded window panel used to make a mold.

Fig. 2 is a sectional view taken along lines
2-2 of Fig. 1, showing the glass pieces fitted
together with cames. '

Fig. 3 is a perspective view showing an opened
mold enclosure box having two mold box halves, each
half containing a mold of one side of the master
window depicted in Fig. 1.

Fig. 4 is a perspective view of the mold en-
closure box of Fig. 3 depicted in a'closed, latched
position and receiving a mold material.
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Fig. 5 is a perspective view, with parts
broken away, of an'invertedgméid enclosure, depict-
ing the configuration for~makihg the mold of one
side of the master panel.

5 Fig. 6 is an end elevational view, with parts
removed of the mold enclosure depicted in Fig. 5.

Fig. 7 is a partial top plan view, with parts
removed, of the mold enclosure dgpicted.in Fig. 5.

Fig. 8 is a partial perspécﬁive view, with

10 parts broken away, depicting the two mold enclosure
halves in registry inpreparation for making the
second mold.

Fig. 9 is an enlarged perspective view of a
corner portion of the mold shown in Fig. 3 after

15 some glass pieces have been placed between the
channels formed in the mold surface.

Fig. 10 is a sectional view taken along line
10-10 of Fig. 9. - .

Fig. 11 is a sectional view taken along line

20 11-11 of Fig. 4 showinthhe glass pieces held in
place between the mold portion and the channels
filled with resin.

Fig. 12 is a sectional view of a further
embodiment of the mold enclosure>box taken along

25 lines 12-12 of Fig. 13 and deplctlng an air chamber
above one of the mold halves.

Fig. 13 is a partially exploded, perspective
view of the further embodiment of the mold
enclosure box of Fig. 12.

30 Detailed Description of the Preferred Embodiments

With reference now to the figures, wherein
like numerals represent like elements throughout
the several views, a master panel 10 is depicted in
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Fig. 1. 1In the method of making a glass panel ac-
cording to the present invention, master panel 10,
which depicts a rose and utilizes four colors, is
first made in a conventional manner using the re-
quisite number and color of glass panels or pieces,
such as pieces 12 (depicting a blue background), 14
(depicting the red rose petals), 16 (depicting the
three green leaves) and 17 (depicting the brown
stem) to make the desired design. H-shaped lead
cames 18 are around the peripheries of each piece
and hold them together as a single window. 1In
addition, master panel 10 has a peripheral H-shaped
lead came 20 extending completely around the peri-
phery thereof which holds together all of the
pieces. 1In traditional leaded glass windows, the
number of pieces of glass are determined not only
by the overall design appearance created by the
cames, but also by the ability to cut a particular
shape of glass without the glass breaking. Occa-
sionally, a glass panel will also have an external
frame of wood, metal or other conventional struc-
tural material. However, these frames are normally
added after the panel is made and thus have not
been shown in Fig. 1.

As particularly seen in Fig. 2, interior cames
18 and peripheral cames 20 are raised above the
surface of panels 12, 14 and 16. Cames 18 and 20
have the traditional H-shaped cross section with an
upper flange 22, a heart or web 24 and a lower
flange 26. Because peripheral came 20 only has
glass on one side, it provides a peripheral groove
28, the purpose of which will become clear in the
description below of the making of a mold box 30
(Fig. 3). 1In the preferred embodiment, glass
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pieces 12, 14 and 16 of master panel 10 have a
thinner cross-sectional thickness than the glass
pieces utilized in the subsequently manufactured
panels. Typically, glass pieces 12, 14 and 16 in
5 master panel 10 have a cross-sectional thickness of
a 1/16 of an inch whereas the cdrresponding pieces
in the finished product have a cross-sectional
thickness of 3/32 to 1/8 of an inch. As will be
discussed subsequently, this helps to produce a
10 mold having a tighter seal with the glass pieces.
The present invention utilizes a die casting
method that employs mold box 30 which is depicted
in an opened position in Fig. 3 and in a closed
position in Fig. 4. Mold box 30 is preferably made
15 from 1/2 or 3/4 inch plywood and is comprised of an
upper mold half 32, having a wood housing 33 and a
lower mold half 34, having a wood housing 35 con-
nected together with conventional hinges 36. Mold
halves 32 and 34 can be locked together in the
20 closed position, as shown in Fig. 4, by conven-
tional latches 38. Preferably, latches 38 are
conventional cam latches which gradually close the
two halves in a sealed relationship as the latches
are rotated. o
25 Referring also now to Fig.{gh it is seen that
each mold housing 33 and 35 of msld box 30 has a
wood bottom 40, two wood upstanding sides, 42 and
44, and a wood back 46 which together define a
cavity 48. Mold halves 32 and 34 are substantially
30 similar, except as discussed hereinbelow, and have
an internal cavity with dimensions that are deter-
mined by the size of master panel 10. In general,
cavity 48 has a depth that is about 1/2 inch
thicker and a width and length that is about three
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permitted into cavity 48 through an orifice 50 in
mold box bottom 40. Orifice 50 provides a nozzle
for adding a silicone rubber compound used to make
the mold of master panel 10 and a plurality of
vents 52, in bottom 40 arranged in three columns,
permit air to be expelled. In Fig. 4, orifice 50
and vents 52 are shown plugged up with the silicone
mold material used to make the mold.

Also as depicted in Fig. 3, mold halves 32 and
34 each contain a mold 60 and 62, of corresponding
sides of master panel 10. Mold 60 and 62 are pre-
ferably made of molded silicone rubber that can be
conventionally purchased, such as mix number GI550
silicone rubber manufactured by Silicones, Inc.
Molds 60 and 62 are made to a process described in
greater detail hereinbelow. In general, however,
each mold is similar and comprises a plurality of
channels 64 which conform exactly to the pattern
and shape of cames 18 and 20 of master panel 10.
Channels‘64 also define a plurality of enclosed,
relatively raised, planar shaped surfaces 65 which
conform exactly to the shapes of the individual
panes or panels of glass 12, 14, 16 and 17 of
master panel 10 as defined by the peripheral cames.
Each mold 60 and 62 is also provided with a reser-
voir 66 into which a plastic material that will
become the cames is later poured. Mold 62 also
contains a plurality of vent channels 68 which
connect the bottom channel 64 of the mold design
with an orifice 70 in the top face of mold 62. A
plurality of pour orifices 72 are provided in mold
62 between reservoir 66 and mold channel 64.

o
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Alternatively, the master panel can be speci-
ally made out of a single pane of glass. In this
case, only the upper flhnge 22 and lower flange 24
of the interior lead cames 18 are utilized. Flan-
ges 22 and 24 are cut and Shaped so that when put
together they replicate the desired pattern. Flan-
ges 22 and 24 are then glued into place on top of
the pane of glass. This method of‘haking the mas-
ter panel has the advantage of producing a master
panel having a planar surface. In traditional
leaded glass windows, Ehe pieces of glass are usu-
ally skewed or tilted with respect to the plane
defined by the overall window. When a mold is made
of such tilted pieces, the surfaces of the mold
will also have the same orientation. This then
results in a leakage of the plastic material (used
to replicate the cames) onto the glass panels.

With reference now to Figs. 5, 6 and 7, the
apparatus for making molds 60 and 62 will be des-
cribed. A wooden housing 33 of upper mold half 32
is depicted in Fig. 5 in an inverted position on a
table 74. Pour spout or orifice 50 and vents 52
are clearly depicted in an open condition.

As seen in Fig. 6, mold box sides 42 and 44
are supported on two pieces of glass, side 42 being
supported on upper glass 76 and lower glass 78, and
side 44 being supported on upper glass 80 and lower
glass 82. Upper pieces of glass 76 and 80 are
mounted in peripheral came groove 28 of master
panel 10 and lower pieces of gléss 78 and 82 are
used as shims. Clay 84, or other‘sealant, forms a
fluid tight seal between sides 42 and 44 and pieces
of glass 76 and 80. Additional pieces of support
glass and shim glass extend around the periphery of
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upper mold half 32, as seen in Fig. 5, and form an
annular frame support for upper mold half 32.

A plurality of dowels 86 (see also Fig. 7) are
positioned with one end abutting master panel 10 on
one end and a shaping block 88 at the other end.

As should be obvious to those skilled in the art,
dowels 86 are used to make pour orifices 72 and
shaping block 88 is used to form reservoir 66. A
sealing block 90, shown in Fig. 7, covers the
entire opening of mold box 30 and is attached to
sides 42 and 44 with fastening means such as screws
92.

With reference now to Fig. 8, mold halves 32
and 34 are shown in a clamped together configura-
tion, with mold 60 having been made and ready to

- pour the silicone rubber for making mold 62. Fas-

20

25

30

tening means, such as staples 94 and a sealing
means such as a clay 96, make a fluid type con-
tainer. A nozzle 98, which extends into pour
orifice 72, permits the addition of the silicone
molding rubber. A second shaping block 100 rests
on top of shaping block 88 and will result in the
creation of a reservoir 66 in lower mold half 34.
The front of the mold is again sealed with sealing
block 90 attached with screws 92 to mold box 30.
With reference now in particular to Figs. 5, 6
and 7, method for making upper mold half 32 will
now be described. Initially, housing 33 is
constructed having a cavity size as described above
in which each of the component parts are rigidly
connected together, such as by using screws and
glue. The master panel 10 to be duplicated is then
placed on table 74 and upper pieces of glass 76 and
80 together with the end upper pieces of glass are
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inserted in the corresponding grooves in peripheral
came 20. Clay is then used to seal came 20 to the
corresponding glass pieces. Shim glass 78 and 82
is then installed so that they are level and not
5 tilted. Clay 84 is applied to seal both housing
sides 42 and 44 and housing back 46 to the corres-
ponding pieces of glass 76 and 80. Dowels 86 are
then placed extending on top of the upper pieces of
glass from the end of master panel 10 toward the
10 opening in housing 33. Shaping block 88, which
will result in the making of reservoir 66, is then
placed inside housing 33 in an abutting relation--
ship with dowels 86. Finally, a sealing block 90
is rigidly attached to housing 33 and additional
15 sealing clay (not shown) is used to create an
overall seal. ' ,
After the silicone rubber is mixed, it is
poured into a pouring spout (not shown in Fig. 5,
but similar to spout 98 in Fig. 8) and the progress
20 of the travel of the liquid rubber is followed as
it successfully emerges through vent holes 52.
Once the rubber emerges through a vent hole 52, the
vent hole is plugged with clay. After the entire
mold cavity 48 is filled, the material is allowed
25 to cure, usually for a period of twelve to twenty-
four hours. After the mold material has been
cured, the mold half 32 is inverted on table 74 and
sealing block 90 and pieces of glass 76, 78, 80 and
82 are removed and clay is added to fill in groove
30 28 of peripheral came 20. An additional shaping
block 100 (see Fig. 8) is then placed on top of
shaping block 88, sealing block 90 is reattached,
and the two mold halves are fastened together with
staples 94. Clay 96 is then applied all around the
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joints of mold box 30. A second portion of similar
elastomeric material or rubber silicone is intro-
duced in liquid form through spout 98, as before,
until mold cavity 48 is entirely filled and the
silicone rubber is emitted through vents 52, after
which the vents are plugged with clay.

In order to assist in the release of the cured
mold material, the faces of master panel 10 can be
coated with a conventional, well-known mold release
material. After mold half 32 is made, mold release
is also applied to its edges so they will not bond
to the mold of mold half 34. When fully cured, the
sealing clay 96 and staples 94 are removed, as are
screws 92 so that sealing block 90 can be removed.
Then, the two mold halves 32 and 34 are separated
and the two shaping blocks 88 and 100 are removed.
If necessary, air pressure may be used to aid in
the separation and release of master panel 10.

Upon removal of master panel 10, patterns of
the cames of master panel 10 are left embedded in
an exact replication of the shapes and contours
thereof in molds 60 and 62. The pattern is com-
prised of a fully connected together series of
channels 104 in an otherwise smooth, flat surface
105. '

Mold halves 32 and 34 are then connected
together with hinges 36 and latches 38 are
carefully attached thereto, thereby resulting in a
fully completed mold box 30.

The method now includes making a duplicate of
master panel 10 by carefully placing previously cut
pieces of glass spaced from each other, but each
over a part of channels 104. 1In Fig. 9, only
pieces 10', 14' and 16' are shown as having been



- WO 91/11311 PCT/US91/00538

- 15 -

put into place. When carefully aligned, a small
gap 106 will be created between the adjacent edges
of neighboring pieces of glass. As mentioned
above, the glass used to duplicate the master panel
5 is preferably thicker than the glass of master
panel 10 itself so that a better seal is achieved
against the surface of molds 60 and 62. This is
shown in Fig. 11. The center of each gap 106
should fall over the corresponding channel 104.

10 After all of the pieces of glass are in posi-
tion, mold box 30 is closed as depicted in Fig. 4
and latches 38 are closed.

As a result of making the molds 60 and .62 in
the foregoing manner, an accurate registration of

15 the two mold surfaces is assured when mold box ‘30
is closed.

As can be seen in Fig. 4, reservoir 66 in each
of the mold halves 32 and 34 are combined to form a
trough for receiving a polyester resin, or epoxy

20 resin, shown being poured in Fig. 4 at 108. Resin
108 is any commercially available, suitable type
that is commonly used in the industry. Preferably,
a coloring agent has been added to the polyester
resin so as to give the resultant -cames the color

25 of lead or a decorative color, as desired. Any
common pigment can be used, such as paint or lamp
black for coloring. An acceptable resin solution
was found to be stock number 53-727P, available
from Alpha Resins. This is a typical two-part

30 resin to which a hardener is added that causes the
resin to set up. The resin is readily pourable and
will set up and harden in about ten minutes.

When resin 108 is poured into reservoir 66, it
flows through pour orifices 72 (see Fig. 3) into
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channels 104. As the resin advances through chan-
nels 104, air is released through vent channels 68,
which can simply be cut into the face of mold 62 so
as to communicate between the lower most channel
and orifice 70. In order to enhance the flow of
the resin into all of the channels, mold box 30 can
be tilted or rocked back and forth.

A resin used may be any of a variety avail-
able, including epoxy or polyester. The amount of
hardener used will determine the curing time,
strength and hardness of the final plastic. Poly-
ester resin has been éﬁccessfully used and it will
adhere tightly to the glass, yet easily release
from the silicone rubber of molds 60 and 62.

Upon the completion of the curing, mold por-
tions 16 and 20 are separated, and the completed
glass panel is removed. A completed glass panel
releases easily from the mold surface, but air
pressure may be applied between the panel and the
mold surface if necessary. Any leakage of resin
onto the glass surfaces can be easily scraped away
and the excess resin that fills reservoir 66 and
vent channel 68 can be removed.

The completed glass panel is a faithful repro-
duction of master panel 10 with every detail of the
lead solder cames transferred by the elastomeric
mold to the resin cames of the duplicate panel.
Thus, the duplicate panel has the'desired appear-
ance of soldered lead cames, yet without the
aforementioned disadvantages. These include a
glass panel that has a tight, rattle-free and

water-proof fit between the glass pieces, is light-

weight and has good strength.

PCT/US91/00538

At
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An alternative method that also utilizes a
plurality of glass pieces and cames comprises pro-
viding a fewer number of glass pieces than defined
by the cames. For example, with respect to master

5 panel 10, Fig. 1, one panel of glass is provided
for each of the four colors: blue (pieces 12); red
(pieces 14); green (pieces 16); and brown (piece
17) . Modern glass cutting machines, using high
pressure water or lasers, are now available to cut

10 glass in complex shapes without the glass breaking.
The same came pattern, however, is utilized to
simulate the traditional multi-pane leaded glass
window. In this embodiment, some of the cames ha&e
the traditional H-shape where two pieces of glass

15 abut one another. The remaining cames, however,
are merely adhered to the glass surface. If master
panel 10, Fig. 1, is compared to Fig.9, it can be
seen that two pieces of green glass 16 are used to
form the leaf, whereas thee is only one piece of

20 glass 16 used to make the final article. The
appearance of two pieces will be achieved after the
plastic came is formed'on top of piece 16'. It has
been found that modern epoxies and polyester
resins, unlike traditional lead, tightly adhere to

25 the glass surface. With cames on opposite sides of
the glass, it is very. difficult to determine if the
cames extend through the glass or are merely
adhering to the surfaces. -

A second alternative method utilizes a single,

30 clear pane of glass and molds the cames to both
surfaces. The cames then define the overall pat-
tern. Silk screening or other coloring methods are
then utilized to produce the final, simulated
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leaded glass article having different colored
pieces.

Both of the alternative methods produce a pro-
duct with an overall stronger glass surface and one
that is less likely to have the individual small
pieces become loose or dislodged, as happens with
leaded glass windows. In addition, these methods
are less expensive because fewer pieces of glass
need to be cut.

The methods of the present invention con-
siderably reduces the labor and cost involved in
producing a reproduced glass panel which has
retained the aesthetic appearances of the original,
traditionally made stained glass master panel 10.

. The finished article when removed from the
mold has cames which faithfully duplicate in
pattern, color and texture the leaded cames of the
original. The method considerably reduces the
labor required by duplicating the traditional
stained glass article process of leading and
soldering the glass pieces together. The final
product is lighter, stronger and more waterproof
than the leaded glass article, while retaining the
aesthetic appeal of the traditionally made article.

The mold constructed according to the present
invention is durable enough to be used repeatedly.
Obviously, materials other than wood could be used
to make housings 33 and 35. Because of the amount
of curing polyester is relatively small, relatively
little amount of heat is generated and it has been
found that the mold surface does not suffer from
any significant deterioration.

With reference now to Figs 12 and 13, there is
depicted a second embodiment of a mold enclosure



- WO 91/11311 PCT/US91/00538

10

15

20

25

30

- 19 -

box, denoted 130. 1In these figures, those elements
in common with mold enclosure box 30, Fig. 3, are
denoted by the same units and tens digits, but
increased by one hundred. Mold enclosure box 130
is comprised of an upper mold half 132, having a
wood housing 133, and a lower mold half 134 having
a wood housing 135. Each mold half 132 has a
bottom 140, two sides 142 and ‘144, and a back 146.
Mold halves 132 and 134 are substantially similar
and contain a mold 160 and 162 of corresponding
sides of master panel 10. Molds 160 and 162 each
contains a plurality of channels 164 which conform
to the pattern of cames 18 and 20 (Fig. 1), and
together sandwich colored pieces of glass 113 which
together will form the pattern. A reservoir 166 in
the front of box 130 receives the resin which
becomes the cames of the final product. Between
the upper or outer face of mold 160, the face or
side which does not contain channels 164, and
bottom 140 is an air cavity or space 165. A
pressurized air tube 167 extends through upper mold
side 142 and provides fluid communication from a
low pressurized air source (not shown) to cavity
165. The sides of air cavity 165 are defined by a
front board 169, two side boards 171 and 173, and a
back board 175. Front>board 169 provides
protection to reservoir 166 and prevents the thin
mold portion below it from collapsing when air
pressure is applied.

In operation, after glass pieces 113 are
placed on bottom mold half 134 and the mold halves
closed, low pressure air is introduced into cavity
165 through air tube 167. Preferrably, the air
pressure is in the range of about two to about ten
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psi (gage). This pressure has been found
sufficient to make a tight seal around glass pieces
113 to prevent the resin from leaking out, yet is
not so great as to damage the mold or require a
stronger mold.

While the invention has been described in
detail with a particular reference to preferred
embodiments thereof, it will be understood that
variations and modifications can be effected within
this period and scope of the invention. These
modifications include, but are not limited to, pro-
duction of glass articles of various sizes, shapes
and curvatures. In addition, panels made from '
other than glass can be substituted.

It is noted that the present invention has
been described with respect to a gravity mold
casting method. However, it would be obvious that
other molding methods, such as injection molding,
could also be used.

K 4]

73
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I CIAIM:

1. A method offmakingfa decorative stained
glass article, said article comprising at least one
pane and a plurality of cames joining together to
produce a pattern, the method comprising the steps
of:

providing a master of the article to be made,
said master having at least one individual pane and
a plurality of cames having a raised surface with
respect to said individual pane and which together
define a connected pattern of ‘plurality of indi-
viduai shapes above and below a plane defined by
said individual pane, said pane having a particular
shape;

making a mold of one surface of said master
article;

making a mold of the other surface of said
master article, said one surface mold and said
other surface mold having connected, - recessed
channels below the surface plane of said molds,
which channels produce a pattern corresponding to
said pattern of said master article cames:;

positioning at least one individual mold pane
on said one mold surface; ‘

placing said other surface mold in registry
with said one surface mold so as to form a mold
enclosure;

filling said channels with a liquid bonding
material;

curing said bonding material thereby forming
said article with said plurality of cames; and

removing the finished article from said molds.



WO 91/11311 PCT/US91/00538

- 22 -

2. The method of making a decorative stained
glass article as claimed in Claim 1 wherein said
bonding material is a polyester resin.

i

3. The method of making a decorative stained
glass article as claimed in Claim 1 wherein said
bonding material is an epoxy resin.

4. The method of making a decorative stained
glass article as claimed in Claim 1 wherein said
mold is comprised of a silic¢one rubber material.

5. The method of making a decorative stained
glass article as claimed in Claim 1 wherein said at
least one individual piece that is positioned on
said mold 15 is thicker than the corresponding at
least one pane of said master.

6. The method of making a decorative stained
glass article as claimed in Claim 1, and further
including the step of hinging said molds together
after said molds have been made.

7. The method of making a decorative stained
glass article as claimed in Claim 1, wherein said
one surface mold making step comprises the steps of
making a housing that has an interior cavity;
placing said master article inside said housing
cavity; and adding a liquid molding material which
sets up and hardens with time on top of said master
article. _

8. The method of making a decorative stained
glass article as claimed in Claim 7, wherein said
other surface mold making step comprises the steps

(23

of making a further housing that has an interior
cavity; placing said master article inside said

@

further housing cavity; and adding a liquid molding
material which sets up and hardens with time on top
of said master article.
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9. The method of making a decorative stained
glass article as claimed in Claim 8, wherein said
step of making said other surface mold further
includes placing said;further housing in registry
with said one housing?with the master article in
between said housings.

10. The method of making a decorative stained
glass article as claimed in Claim 9, and further
including the step of hinging said molds together
after said molds have been made.

11. The method of making a decorative stained
glass article as claimed in Claim 1, wherein a
plurality of individual mold‘ﬁénes are placed on
said mold surface in juxtaposed locations
overlapping corresponding said channels, but spaced
apart from each other ‘such that said liquid bonding
material can flow between and fill said spaces with
the resulting finished article having an H-shaped
came at such location.

12. The method of making a decorative stained
glass article as claimed in Claim 11, wherein the
number of individual mold panes equal the number of
individual shapes defined by said cames.

13. The method of making a decorative stained
glass article as claimed in Claim 12, wherein said
master article is comprised of a single pane of
glass having a pattern of cames adhered to opposing
surfaces thereof. _

14. The method of ‘making a decorative stained
glass article as claimed in Claim 11, wherein the
number of individual mold panes are less than the
number of individual shapes defined by same cames
and wherein said liquid bonding'material in those
said channels located under and over a single mold
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pane adhere to the surfaces of said mold pane
creating the appearance of an H-shaped came.

15. The method of making a decorative stained
" glass article as claimed in Claim 1 and further
including the step of applying air pressure to at
least a face of one surface mold that is opposite
said molded face, said air pressure being applied
after said surface molds have been placed in
registry.

16. The method of making a decorative stained
glass article as claimed in Claim 15 wherein said
air pressure 'is in the range of about two to ten
pounds per square inch (gage).

17. A method of making a decorative stained
glass article, said article comprising a plurality
of individual mold pieces and mold cames joining
together said mold individual pieces, the method
comprising the steps of:

providing a master of the artidle to be made,
said master having a plurality of individual master
pieces and master cames joining the peripherals of
said individual master pieces to form an integral
article, each one of said master cames having a
raised surface with respect to said individual
master pieces and said master cames together
forming a connected master pattern, and said
individual master pieces each having a particular
shape;

makiqg;a:mafaazf'bne surface of said master
article;

making a mold of the other surface of said
master article, said one surface mold and said
other surface mold having connected channels in a
pattern corresponding to said pattern of said

(e
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master cames, said channels defining a plurality of
enclosed relatively raised mold surfaces;

positioning individual mold pieces which
generally correspond to the shape of corresponding
ones of said master pieces into corresponding
positions on said mold surfaces;

placing said othér surface mold in registry
with said one surface mold so as to form a mold
enclosure;

filling said channels with a liquid bonding
material;

‘curing said bonding material thereby forming
said article with said plurality of cames;  and

removing said article from said molds.
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