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(57) Abstract

such as glass, with the object of minimizing hand labor in the

Mold structure for forming a polymenc gasket around a predetermined portion of a sheet of transparent material

assemblying of seals and windows. The mold structure in-

cludes two cooperating mold sections (12 and 14) for defining a chamber for receiving the transparent sheet (16). A seal
(18, 20) is positioned about the periphery of the chamber and is utilized to resiliently support the sheet within the chamber.
Also, the seal cooperates with a predetermined portion of the transparent sheet for defining a gasket cavity having a confi-
guration correspondlng to the gasket to be formed on the sheet of transparent material. An inlet (25) communicates with
the gasket cavity and is utilized to introduce a flowable gasket material into the gasket cavity.
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1.

Description

Mold Structure

Technical Field

The present invention relates to a mold structure for
producing a preformed window assembly and, in particular,
to a mold structure for forming a gasket of a polymeric
material on a predetermined portion of a sheet of
transparent material, such as glass. The window assembly
can be shaped to constitute a vehicle windshield or

backlight, for example.

Background Art

Initially, window assemblies for vehicles were
comprised of a plurality of elements including adhesive
sealants applied around the marginal edges of the glass
sheet, suitable mechanical fasteners such as metal clipé,
and exterior decorative trim strips disposeé to cover the
junction between the marginal edges of the glass sheet and
the adjacent portions of the vehicle frame. Such window
structures were costly, especially from a labor
standpoint, since it was necessary to assemble the
individual elements along the vehicle assembly line.

Subsequently, in an endeavor to improve the above
window structure, unitary window assemblies of the type
illustrated in U. S. Patent 4,072,340 were developed.
These assemblies include a sheet of glass, an adjacent

frame, and a casing or gasket of molded material, such as
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polyvinylchloride, extending between the frame and the
peripheral edge of the window to hold the sheet of glass
and the frame together. Fasteners are prov%ded at spaced
locations along the frame such that the entire assembly
can be guided into location over the opening in a vehicle
body as a unit. Other types of unitary window assemblies
are disclosed in U.S. Patents 3,759,004 and 4,365,595.
While such unitary window structures greatly reduce the
time required to mount the window assembly in the
associated vehicle, such structures are relatively costly,
since the individual components required to produce each

window assembly generally must be manually assembled.

Disclosure of Invention

The present invention relates to a mold structure for
forming a gasket around a predetermined portiom of a sheet
of transparent material, such as glass, to produce a
unitary window assembly. In this connection, the
transparent sheet may comprise a singie sheet or pane or
an assembly of two or more sheets, for example, being
comprised of a plurality of glass and plastic sheets
laminated together to form.an integral structure (e.g., an
automobile windshield), and the term "sheet' as used
herein and in the appended claims is intended to include
such assemblies within its scope. The mold structure of
the present invention greatly reduces the labor and
material costs generally associated with producing a
unitary window assembly.

In the preferred embodiment of the invention, the
gasket 1is formed by curing a polymeric gasket forming
material in situ on the glass sheet to encapsulate the
marginai peripheral edge portion of the sheet. The gasket
is typically formed by a reaction injection molding
process. The assembly can be shaped to constitute a
vehicle windshield or backlight, for example, in which
case it can be readily inserted into an appropriately

shaped opening surrounded by a vehicle frame member.
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More specifically, the mold structure includes at
least two cooperating mold sections each having a recessed
portion formed therein in facing relationship to ome
another. The recessed portions cooperate to define a
sheet receiving chamber for receiving a sheet of
transparent material such as glass. A compressible seal
means is positioned about the periphery of the chamber and
functions to resiliently support the glass sheet within
the chamber. In the preferred embodiment of the
invention, each mold section includes a metallic main body
portion, and the seal means maintains the glass sheet in
spaced-apart relationship with the main body portions of
the mold sections to prevent any glass-to-metal contact
between the glass sheet and the metallic mold sections.

Also, the seal means cooperates with predetermined
portions of the glass sheet and the mold sectiomns for
defining a gasket cavity having a configuration
corresponding to the gasket to be formed on the glass
sheet. 1In accordance with the present invention, the
facing surfaces of mold sections disposed outwardly of the
gasket forming cavity are in metal-to-metal contact with
one another. This enables the amount the seal means 1is
compressed and the dimensions of the gasket to be
precisely controlled. 1Inlet means or gates are provided
for introducing a flowable gasket forming material into

the gasket cavity.

Brief Description of the Drawings

The above, as well as other advantages of the present
invention, will become readily apparent to those skilled
in the art from the following detailed description of a
preferred embodiment when considered in the light of the
accompanying drawings, in which:

Figure 1 is a top plan view of a mold structure
embodying the features of the present invention;

Figure 2 is an enlarged fragmentary sectional view of

the mold structure of Figure 1 taken along the line 2-2
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thereof;

Figure 3 is an enlarged fragmentary sectional view of
the mold structure showing cooperating seals for
resiliently supporting a glass sheet during the production
of 3 unitary window assembly;

Figure 4 1is an enlarged fragmentary sectional view of
the vacuum head portion of the mold assembly of Figures 1
and 2 taken along line 4-4 of Figure 1;

Figure 5 is an enlarged fragmentary sectional view
taken along the line 5-5 of Figure 1 and showing the
metal-to-metal contact between the facing surfaces of the
mold sections outwardly of the gasket forming cavity;

Figure 6 is a rear elevational view of a unitary
window assembly manufactured with the mold structure
according to the invention; and _

Figure 7 is an enlarged fragmentary sectional view of
the window assembly of Figure 6 taken along the line 7-7
thereof.

Mode for Carrying Out the Invention

Referring to Figures 1 through 5, there is shown a
mold 10 embodying the features of the present invention.
As will be discussed, the mold 10 is specifically adapted
to foém a gasket about the periphery of a glass sheet such
as an automobile backlight, for example. The mold 10 1is
comprised of a lower section 12 (a top plan view of which
is shown in the left hand porion of Figure 1) and an upper
section 14 (a top plan view of which is shown in the right
hand portion of Figure 1). While the mold sections 12 and
13 are typically formed of a metallic material such as
steel or aluminum, for example, other types of
substantially non-resilient material can be used.

Suitable means, not shown, are provided to open and close
the mold sections 12 and 14. Also, each of the mold
sections 12 and 14 can be provided with passageways 12c
and l4c¢ (shown ia Figure 2) respectivgly for circulating a

suitable coolant through the respective mold sectious.




10

15

20

25

30

35

WO 85/01468 PCT/US84/01523

~5-

As shown in Figures 2 and 3, the mold sections 12 and
14 are provided with recessed portions 12a and lé4a
respectively in facing relationship to one another such
that, when the mold sections are closed, the recessed
portions 12a and l4a cooperate to define a sheet receving
or glass clearance chamber 15 for receiving a glass sheet
16 on which a gasket is to be formed. When the mold
sections are open, the glass sheet 16 is positioned on the
lower section 12 so that the outer peripheral portion of
the lower surface of the glass rests on a resilient lower
seal 18 positioned within a groove 12b formed in the upper
surface of the lower section 12. After the glass sheet 16
is suitably positioned on the seal 18 of the lower mold
section 12, the upper mold section 14 is lowered into
position to enable the outer peripheral portions of the
facing surfaces 12d and 14d of the cooperating mold

sections 12 and 14 to be clamped together in

metal-to-metal contact, as shown in Figure 5. The upper

mold section 14 carries a resilient upper seal 20
positioned in a groove l4b formed opposite the groove 12b.
The upper seal 20 cooperates with the lower seal 18 to
press yieldingly against the glass sheet 16 and
resiliently support the glass sheet within the glass
clearance chamber 15.

In the drawings, the chamber 15 of the mold 10 is
slightly larger than the formed glass sheet 16 to ;yoid
any glass-to-metal contact between the glass sheet 16 and
the metallic mold sections 12 and 14. However, it will be
appreciated that the glass clearance chamber 15 can be
formed of any shape as long as the chamber is sufficiently
large to avoid any glass-to-metal contact between the
glass sheet and the metallic mold sections. For example,
the portions of the mold sections 12 and 14 which are
below and above the central portion of the glass sheet 16
can be removed such that each mold section will be
generally ring-shaped.

The seals 18 and 20 are preferably formed of a
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silicone rubber material and can be secured within the
respective grooves 12b and l4b by means of a suitable
adhesive. Alternatively, the seals 18 and 20 can be
releasably secured within the respective groove. This can
be accomplished by providing tab portions (not shown) at
spaced apart locations around the respective seal which
can be inserted and releasably held within corresponding
tab receiving apertures (not shown) formed at
corresponding spaced apart locations around the respective
groove.

In addition to resiliently supporting the glass sheet
16 within the glass clearance chamber 15, the seals 18 and
20 cooperate with selected portions of the glass sheet 16
and the mold sections 12 and 14 for defining a gasket
forming cavity 22 utilized to form a gasket 24. The
cavity 22 communicates with an inlet means or gate 25 for
receiving a flowable polymeric gasket forming material
from a nozzle member 25a. Typically, the gasket forming
material is adapted to polymerize and cure in situon the
peripheral portion of the glass sheet 16. The gasket can
be formed by a reaction injection molding process, for
example.

As shown in Figure 5, the mold sections 12 and 14
include facing surfaces 12d and l14d, respectively, which
are in contact with one another outwardly of the gasket
forming cavity 22 to define a parting line 22a. Since the
glass sheet 16 is relatively fragile and is sometimes

slightly off form, it is important to control the amount

_the seals 18 and 20 are compressed to avoid fracturing the

glass. By enabling the two mold sections to come together
in metal-to-metal contact at surfaces 12d and 14d, the
amount the seals 18 and 20 are compressed canm be
controlled. Also, and most importantly, the fact that the
vertical dimensions of the mold cavity and gasket within
the area or height D (shown in'Fig. 5) are determined by
rigid surfaces of the mold and thus do not vary due to any

compression of the seals or off form glass, enables all
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such vertical dimensions within this area, for example
that of the lip 24d, to be precisely controlled.

A- number of movable mold segments, indicated
generally at 26, are provided at spaced locations around
the periphery of the mold for forming tab portions 28 at
selected points along the gasket 24. As will be
discussed, the tab portions 28 are utilized as a locating
and indexing means during the mounting of the window
assembly onto an associated vehicle. All of the mold
segments 26 are substantially identical and are slidably
received in respective recesses 30 provided in the lower
mold section 12. The outer end of each segment 26, in
respect to the mold, is affixed to a block 32 which is
operatively connected to the distal end of 'a rec{procal
piston 34 of a conventional fluid operating cylinder 36.
The opposite or inner end of each segment 26 terminates in
a contour corresponding to the outer profile of the gasket
24 and includes an extension 38 which provides the
undercut in the tab 28.

In operation, the piston rod 34 is extended, moving
the mold segment 26 forwardly (Figure 2) in readiness for
receiving the flowable gasket forming material. Upon cure
of the gasket material, the piston rod 34 and movable mold
segment 26 are retracted, as ;hown in phantom in Fig. 3,
withdrawing extension 38 from the undercut portion of tab
28, releasing the tab and freeing the window assembly for
removal from the lower mold section 12.

The mold 10 also includes vacuum heads 40 and 41
shown in Figure 1 in the lower mold section 12 of the mold
to maintain the glass sheet 16 within the lower sectionm 12
when the molding operation has been completed and it is
desired to raise the upper mold section l4. As shown in
Figure 4, the vacuum head 40 consists primarily of a
vacuum cup 42 which communicates with a source of vacuum
(not shown) through a vacuum line 44. The vacuum head 41
can be similar to the vacuum head 40.

Referring to Figures 6 and 7, there is shown an
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example of a window assembly 50 which can be manufactured

with the mold structure of the present invention. The

window assembly 50 includes the glass sheet 16 which is
encapsulated on the front, rear, and peripheral edge

portions by the gaskef 24. The gasket 24 includes a trim :
portion 24a which surrounds the peripheral edge of the

glass sheet 16 and is. adapted to cover a gap between the -
peripheral edge of the glass sheet 16 and the metal of the
vehicle body (not shown) which surrounds the opening to be
closed by the window assembly. The gasket 24 also

includes a rib of dam member 24b which is spaced inwardly

on the rear surface of the gasket 24 by means of bridge

members 24c. The zone between the trim portion 24a and

the rib member 24b is adapted to confine a bead of

suitable adhesive material used in mounting the window
assembly.

The tabs 28 are integral with the gasket 24 and are
utilized as a locating and indexing means during the
mounting of the assembly onto an associated vehicle and to
retain the assembly in place until the associated adhesive
material cures to effect the desired bond between the
assembly and the mating portion of the vehicle.

The principles and mode of operation of the present
invention have been illustrated and described in what is
considered to represent its preferred embodiment.

However, it should be understood that the invention may be
practiced otherwise than as specifically illustrated and

described without departing from its spirit or scope.
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Claims

A mold structure for forming a gasket on a
predetermined portion of a sheet, characterized by:

at least two cooperating mold sections having
facing surfaces defining a chamber for receiving the
sheet;

seal means positionmed in at least one of the
facing surfaces of said mold sections to resiliently
support the sheet within the sheet receiving chamber,
and to cooperate with the predetermined portion of
the sheet to define a gasket forming cavity
corresponding to the gasket to be formed on the
sheet, at least a portion of the facing surfaces of
said mold sections disposed outwardly of the gasket
forming cavity adapted to contact one another; and

inlet means for introducing a flowable gasket

forming material into the -gasket forming cavity.,

The mold structure according to claim 1 wherein at
least one of the mold sections cooperates with said
seal means and the predetermined portion of the sheet

to define the gasket forming cavity.

The mold structure according to claim 1 wherein at
least one of said mold sections includes a groove
formed therein for receiving said seal means, and

means for maintaining said seal means within said

groove.

The mold structure according to claim 1 wherein at
least one of said mold sections includes a main body
portion constructed of a non-resilient material and
said seal means resiliently supports the sheet in

spaced apart relationship to said main body portion.
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The mold structure according to claim | wherein said

seal means extends outwardly past said facing surface

of said one mold section to support the sheet in

épaced apart relationship with said one mold section.

A mold structure for forming a gasket about the

peripheral portion of a sheet of tramnsparent

material, characterized by:

a pair of cooperating
facing surfaces defining a
sheet;

seal means positioned
each of said mold sections

sheet receiving chamber to

mold sections having

chamber for receiving the

in the facing surfaces of
about the periphery of the

resiliently support the

sheet within the sheet receiving chamber, and to

cooperate with the predetermined portion of the sheet
to define a gasket forming cavity corresponding to
the gasket to be formed on the sheet, at least a
portion of the facing surfaces of said mold sections
disposed outwardly of the gasket forming cavity
adapted to contact one another; and

inlet means for introducing a flowable gasket

forming material into the gasket forming cavity.

The mold structure according to claim 6 wherein said
mold sections include an upper mold section adapted
for movement toward and away from a lower mold
section, said lower mold section including means for
maintaining the sheet on said lower support section
when said upper mold section is moved away from said

lower mold section.

A mold structure for forming a gasket on a
predetermined portion of a sheet, characterized by:
a pair of cooperating mold sections having
facing surfaces definiang a chamber for receiving the

sheet;

v
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seal means positioned in the facing surfaces of
each of said mold sections to resiliently support the
sheet within the sheet supporting chamber in spaced
relationship with the facing surfaces of said mold
sections, said.seal means cooperating with the
predetermined portion of the sheet to define a gasket
forming cavity corresponding to the gasket to be
formed on the sheet, at least a portion of the facing
surface of said mold sections disposed outwardly of
the gasket forming Eavity adapted to contact one
another; and

inlet means for introducing a flowable gasket

forming material into the gasket forming cavity.
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