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APPARATUS AND METHOD FOR ATTACHING A SEAL TO AN
ENCAPSULATED WINDOW ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention generally relates to a seal
attachment fixture and, more particularly, to a seal
attachment fixture for an encapsulated window assembly.
Most particularly, the present invention relates to a seal
attachment fixture for attaching a seal to an automotive
window with an encapsulated gasket. A method for
operating such a seal attachment apparatus is also
disclosed.

Encapsulated window assemblies are well known in the
art, where a first side of the gasket has been disposed
onto at least a portion of the periphery of the window.
The encapsulated window assembly may also include a means
to: 1) mount the window assembly to a vehicle, 2) to
minimize chipping and breaking of the window, and 3) to
reduce noise, wind, and moisture from entering the
vehicle. 1In addition, the encapsulated window assembly
should be aesthetically pleasing.

Although the gasket is composed of plastic/rubber,
the gasket material is typically relatively rigid and not
flexible enough to allow a second side of the gasket to
completely prevent noise, wind, and moisture from entering
the vehicle. For this reason it is common to provide
additional means to more reliably seal out these
environmental elements.

One means that is used is to attach a more flexible
plastic/rubber seal to the second side. of the gasket. 1In
the past the attachment of the seal to the gasket has begn
accomplished by using a gasket that has a female feature

and/or retention slot defined along the second side,
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wherein the retention'slot has'lips covering the retention
slot opening.

Next, a male portion of the seal is disposed within
the gasket by manually spreading the ‘lips apart at the
openiﬁg of the gasket reténtion slot so as to allow’entry
of a male portion of the seal. When the male portion of
the seal is completely in place in that porﬁion of the
retention slot, the-lipé of the gasket are released, which
results in the seal being firmly seated.

This manual operation is cgntinued,until the entire
male portion of the seal is firﬁly seated wi£hin the
gaéket. Thus, when the'windoQ is attached to a vehicle,
the exterior portion of the seal is available to
completely seal an area between the gasket and a vehicle
aperture mounting surface. »

There ére, however, drawbacks to the'abovementioned
manual attaéhment of the seal. For exampie, an installer
can damage the seal, the gasket, or window during manuél
seal installation. Also, by attaching the seal ménually
within the gasket} the gasket may become bunched. Both of
these drawbacks can résuif,in the leékage 6f noise, Wind,
and moisture into ‘the vehicle compartment. In addition,
manual attachment is time consuming and, therefore,
costly.

Thus those skilled in the art continued to seek a
solution to the probiem of how to provide a more reliable
seal attachment means for an automotive window and at a

lower cost.

SUMMARY OF THE INVENTION

The present invention relates to a seal attachment

‘fixture that is used for attaching a flexible seal to a

relatively rigid gasket, the gasket having openable lip
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portions on a second side of the gasket, opposite a first
side of the gasket that is disposed upon a work piece.
The gasket may extend around at least a portion of the h
work piece. ' The work piece is preferébly an encapsulated
automotive window assembly.

The fixture compriées ét léast one fixture member and_
at least one locating stop for holding a work piece. The
work piece includes at least é’portion of a gasket having
lip portions that define a retention slot therebetween.
When the fixture member is moved into contact Qith the
gasket, the fixture member urges the lip portions‘ta open,
thus exposing"the retention slot for seal insertion.

A method of attaching the seal to the gasket is
provided whére the gaéket is disposed on the work piéce
that is poéitioned on the seal attachment fixture, tﬂe
Wofkvpiece‘having openable lip portions that define the
re?eﬁtion slot therebetween. The method comprises: 1)
urging the‘separate fixture member into contact with the
openable lip portions of the gasket, wherein the fixfure
members'cause'the iibs of the gasket to open, and thereby
to ekposé the retention slot defined within the gasket, 2f
inserting a portion of the flexible seal info the gasket
by inserting a male portion of the seal between the open
lip portions of the gasket, 3) moving the fixture members
out of contact with the gasket, thus allowing the lips of
the gasket to close over the male portion of the flexible
seal, and 4) removing the work piece with a£tached seal
from the fixture. ‘

Further objects and advantages of the present
invention will be apparent from the following description
and appended claims, reference being made to the ‘

accompanying drawings forming a part of a specification,
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"wherein like reference characters designate corresponding

parts of several views.’

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view of a seal attachment fixture,
with arms extended, in acéordance wifh the present
invention; A ‘
Fig. 2 is a cross-sectional view of the seal
attachment fixture of Fig. 1 with arms retractedhttaken
along the 2-2 line of Fig. 1;

Fig. 3 is an exploded cutaway cross-sectional view of

. the work piece with gasket, seal, and fixture member of

Fig. 2; 4

Fig. 4 is én expleed cutawéy cross-sectional view of
an edge of an assembléd work piece with seal disposedl
within the gasket, in ‘accordance with the present
inventiop; and'-

Fig. 5 is a cross-sectional view of the seal of Fig.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention involves a seal attachment
fixture 10 as shown in Fig. 1, where a work piece 22, for

example, an automotive window with encapsulated gasket 24,

. 1s positioned within the seal attachment fixture 10.

The seal attachment fixture 10 comprises a plate 26
(shown in Fig. 2), a drive 42 that i1s attached to the
plate 26, a rotating hub mechanism 12, which is rotatably

attached to the drive 42, and having at least two arms 18,

‘but preferably four arms 18. A first end of each arm 18

is pivotably attached to the rotating hub mechanism 12,
while a second end of each arm 18 is pivotably attached to

separate fixture members 14 that are slidably attached to
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at least two rails 28. The seal atfachment‘fixture 10
also comprises at~1east one locating Ftops 16, but
preferably a minimum of three (see Fig. 1), which are
attached to the plate 26 and possibly adjustably attached
toifhe pléte 26. '

Initially, as Fig. 1 illustrates,‘the rotétiné hub
mechanism 12 is rotated by the drive 42, for example,- a
pneumatic cylinder, an electric motor, a hydraulic
mechanism, or other rotating means that are known ‘in’the
art, in a first direction to extend the arms 18. Thé
extenéiqn éf the arms 18 provides clearance between the
fixture}members'14 and the work biecé, so that the work‘
pieée 22 can be ﬁositioned on the locating stops l6; The
locating stops 16, which are positigned between the »
él;dable fixfﬁre mémbers 14 and inside of the gasket, are
aligned with openable gasket lip portions 34 (refer to
Fig. 35. With the arms 18 eitended, as so describéd, the
lips 34 are not in contact with the fixture members 14.

Next, fhevrotating>hubvmechanism 12 is rotated by the
driveé 42 in . a second direction so tﬁat the arms 18 are
retractéd} which causés‘the fixture membérs 14 to come
into contact with the lips 34. This results in the
fixture members 14 spreading the lips 34 open and exposing
a retention slot 32. The retention slot 32 is preferably
defined within the gasket 24 on a side opposite a side of
the gasket 24 that is disposed on the work piece 22.

A male bortion 36 of a seal 20, as shown in Fig. 5,
is inserted between the lips 34 and within the retention
slot 32 (shown in Fig. 3) throughout the gasket 24.
Insertion of the seal 20 may be by any appropriate method,
for example, manually or robotically.

When thelcomplete male pbrtion 36 has been inserted

into the retention slot 32 around at least a portion of
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the periphery of the gasket 24, ‘the rotating hub mechanism
10 is rotated in‘thé first direction so as;to exteﬁd the
arms 18. - This rotation caﬁses the arms 18 to slide the
fixture members 14 out of contact with the lips 34, which
close over the male portion 36 of the seal 20. 7

, Thus/ the work pilece 22 is removed from the locating
stoﬁs 16 with the seal male portion 36 atﬁéched to the
gésket 24, while a seal exterior portion 38 is exposed
Voufsidé of the gasket 24. This exterior portion 38 is
then évailablé for creating sealable contaét between the
work plece 22 and'an automotive vehicle window apéxture
(not shown). - ‘

Fig. 2 illustrates a-cross—gectional view of the seal

- attachment fixture of Fig. 1, taken along the 2-2 line of

"Fig. 1, however, with the arms 18 retracted. Therein are
shown the fixture members‘lé causing the lips 34 to be
spread apart -and exposiné thé gasket rgtention slot 32.
Fig. 3 shows an exploded cutaway cross-sectional view of
" the work'pieée 22 with the lips 34 spread apaft and the
retention slot 32 exposed. It should be néted that the
present in&ention may be practiced és shown where_the,
fixture member 14 is'pointed at tﬁe point\of'cgntact‘with
the lips 34, but may_also be non-pointed (not shown) and

still be within the spirit and scope of the invention.
Fig.'4\illustrates an exploded cutaway cross-
sectional view of an edge of an assembled work piece 22
with the seal 20 disposed within the gasket retention slot
32. Shown in Figf 5 is a cross-sectional view of the seal
20 with the male portion 36 and the exterior portion 38.
The encapéulated gasket 24 may be composed of any suitable

thermoplastic or thermoset material. The seal 20 may be

composed of any suitable extrudable plastic material.
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A method of attaching the flex1ble seal 20 to the
rigid gasket 24 is provided ‘where ‘the gasket 24 is h
disposed on the work piece 22, for example, an ‘
encapsulated window assembly, +that is positioned on the
seal attachment flxture 10, “the work piece 22 having

~openable lip portions 34 that define the retention slot 32
therebetween. The method comprises: 1) urging'the
separate fixture members 14 into contact with the openable
lib portions 34 of the gasket 24, wherein the fixture.
members 14 cause the lips 34 of the gasket 24 to open, and
'thereby to expose the retentlon slot 32 defined within the

 gasket 24 2) 1nsert1ng a portion of the flexible seal 20

into the gasket 24 by inserting a male portion of the' seal
36 between the open lip portlons 34 of the‘gasket 24, 3)
tnoving the fixture members 14 out of contact with the
'gasket 24, thus allowing the lips 34 of the gasket 24 to
close over the male portion 36 of the flexible seal 20,

and 4) remov1ng the work piece 22 with attached seal 20

from the fixture 10.
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WHAT IS CLAIMED, IS:

1. . A seal fixtute; cemprising:

at least one-fixture.member; and

at least one locating stop holding a work piece
that includes at least‘a portion of a.gaSket having
lip portions that define a retention‘slot‘

therebetween;

- wherein moving the fixture member into contact withvthe

gasket urges .-the lip portiohs to open,  thus exposing the

retention 'slot for seal insertion.

2. . The seal fixture of claim 1, further comprising

a drive for moving the fixture member.

3. The seal fixture of claim 2, further comprising

a rotating hub mechanism fotatably attached to the drive.

4, The seal flxture of claim 3, wherein the

rotatlng hub mechanlsm has at least two arms, a flrst end

~ of each arm pivotably attached to the rotatlng hub

mechanlsm and a second end of each arm plvotably attached

to separate fixture members.

5. The seal fixture of claim 4, wherein the fixture
members are aligned with separate lip portions that are
disposed on a side of the gasket opposite of where the
gasket is disposed .on the work piece, each fixture member

being slidably attached to at least two rails.
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6. The seal fixture of claim 5, wherein the seal is

flexible and the gasket is relatively rigid.

7. The seal fixture of claim 6, further comprising
a plate, to which the drive and the locating stops are

attached.

8. The seal fixture of claim 7, wherein the

locating stops are adjustably attached to the plate.

9. A fixture for attaching a flexible seal to a
relatively rigid gasket, the relatively rigid gasket
having openable lip portions that define a retention slot
therebetween on a side of the gasket opposite the side of
the gasket disposed upon a work piece, comprising:

a plate;

a drive attached to the plate;

a rotating hub mechanism rotatably attached to
the drive, and having at least two arms, a first end
of each arm pivotably attached to the rotating hub
mechanism; |

separate fixture members pivotably attached to a
second end of each arm, where the fixture members are
aligned with the lip portions of the seal and each
fixture member is slidably attached to at least two
rails; and

at least three locating stops that are

adjustably attached to the plate.
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10. " The fixture of claim 9, whereinythe gasket is
_éncapsulated onto the periphery of the work piece, which.

work piece is an automotive glazing..

Co11. ’A method of attaching.a seal to a gasket, the
method comprising:‘ '
urging a fixture member into contact with an
dpenable lip portion of the gasket;
inserting a portion of the seal between the open
lip portion; and ’  \ ‘ {
moving the fixture member out of contact with

the‘gasket.

"12. The method’of_plaim 11, further comprising:

‘ initially placing a work piece onto locating
stops. ’
13.  The method of claim 12, wherein urging the

fixture member includes rotating a hub mechanism. -

14. The method of claim 13, wherein rotatihg the hub’

- mechanism includes moving a drive.

15. The method of claim 14, wherein rotating the hub
mechanism includes aligning the fixture members and

separate lip portions.

16. The method of claim 15, wherein urging the
fixture members includes sliding the fixture members on

rails.



10

15

20

25

30

WO 2004/011294

11
17. The method of claim 16, further

adjusting the locating stops.

18. The method of claim 17, wherein

fixture members includes a robot.

19. The method of claim 18, further.

removing the work piece’ from the locating

PCT/US2003/022325

comprising

inserting the

comprising

stops.
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