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A METHOD FOR FORMING AN INSULATING GLAZING UNIT

BACKGROUND OF THE INVENTION

1. TECHNICAL FIELD

The present invention generally relates to insulating glazing units and,
more particularly, to a method for applying a sealant to a spacer body and
forming an insulating glazing unit with the sealant-laden spacer body.
Specifically, the present invention relates to a method for applying a sealant to
a spacer body and then forming a glazing unit without disturbing the sealant
disposed on the spacer body to minimize sealant failures.

2. BACKGROUND INFORMATION

Insulating glazing units generally include first and second glass sheets
that are spaced apart and held by a perimeter spacer. A wide variety of
spacer configurations are known in the art. A common feature to the spacers
is that they physically separate the first and second glass sheets while
providing a hermetic seal at the perimeter of the glass sheets so that an
insulating chamber is defined between the glass sheets and inwardly of the
spacer. The hermetic seal is formed by a primary sealant that is disposed
across at least the interfaces between the spacer body and the glass. The
hermetic seal may be formed entirely by the primary sealant or by the
combination of the primary sealant and an element (such as a metal foil) of
the spacer body.

The primary sealant that hermetically seals an insulating glazing unit is
applied to spacer bodies in different locations, manners, and times in prior art
insulating glazing unit fabrication systems. In one fabrication system, the
primary sealant is applied into a channel formed between a pair of glass
sheets and outwardly of the spacer. This type of system is shown, for
example, in US patent 3,759,771. A drawback with this type of system is that
the application of the primary sealant is designed for both the spacer and the
glass. The application method is thus not optimized for either component
individually. In another fabrication system, the primary sealant is applied to a
spacer body before the spacer body is placed into.a storage and shipping
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container that is used to delivery the spacer body to the location wherein the
insulating glazing unit is manufactured. This type of spacer system is shown,
for example, in US Patent 4,431,691. In these types of systems, the sealant-
laden spacer bodies are removed from the storage containers and then
applied to one sheet of glass to form a perimeter frame. The sealant-laden
spacers may also be removed from their storage containers, formed into a
frame, and then applied to the glass. The second sheet of glass is applied to
form an outer channel. The components are then passed through a heated
roller press to wet out the primary sealant against the glass to form the
primary seal. In these embodiments, the primary sealant applied to the
spacer body can be damaged during storage, shipping, and handling before it
is applied to the glass. Damaged sealant can create a leak that requires the
window manufacturer to replace the window under its warranty policy.
Another drawback with these systems is that the temperature of the sealant is
difficult to control when the sealant initially engages the glass. One solution to
these problems is to apply heat and pressure (such as by passing the unit
through a heated roller press) to ensure good adhesion between the sealant
and glass. These prior art methods have drawbacks and the art desires a
solution that overcomes these drawbacks.

BRIEF SUMMARY OF THE INVENTION

One characteristic of the invention is the integration of the sealant
application step with the manufacturing process of an insulating glazing unit.
The sealant is applied to the spacer body at the manufacturing facility where
the insulating glazing unit is formed after the spacer body has been removed
from its storage container. Another characteristic is that the sealant is not
manually handled after the sealant is applied to the spacer body. Another
characteristic is that the sealant is applied to the spacer body before the
sealant engages the glass providing the opportunity to optimize the
application of the sealant to the spacer and the optimization of the connection
of the sealant-laden spacer to the glass. Another characteristic of the
invention is the ability to control the temperature of the sealant while the
sealant is applied to the spacer body and to the glass. These characteristics
may be used individually and in combination.
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In one embodiment, the invention provides a method of applying a
spacer to a glass panel while forming an insulating glazing unit; the method
including the steps of: (A) providing a spacer body in a storage container,

(B) removing the spacer body from the storage container; (C) applying a
sealant to the spacer body to form a sealant-laden spacer body after step (B);
(D) connecting the sealant-laden spacer body to a first sheet of glass; and (E)
forming a spacer frame from the sealant-laden spacer body after step (C);
wherein the method is free of the step of manually handling the sealant-laden
spacer body after step (C).

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is front view, partially broken, of an exemplary insulated glazing
unit made with the method and spacer of the present invention.

FIG. 2 is a section view of an exemplary spacer body with two nozzles
applying a sealant to fwo sides of the spacer body after the spacer body has
been removed from its storage location.

FIG. 3 is a section view of the sealant-laden spacer body being applied
to the first sheet of glass.

FIG. 4 is a top plan view taken along line 4-4 of FIG. 3.

FIG. 5 is a top plan view similar to FIG. 4 taken at a corner location
showing an exemplary corner notch used to form a corner.

FIG. 6 is a top plan view of the notched spacer of FIG. 5 with the
sealant-laden spacer body bent into a 90 degree corner.

FIG. 7 is a section view similar to FIG. 3 showing a second sheet of
glass applied to the spacer.

FIG. 8 is a section view of the spacer of FIG. 7 with the outwardly-
disposed channel filled with a sealant.

FIG. 9 is a schematic view of the method and apparatus of the
invention.

Similar numbers refer to similar parts throughout the specification.

DETAILED DESCRIPTION OF THE INVENTION
An exemplary insulating glazing unit made in accordance with the
method of the present invention is indicated generally by the numeral 6 in
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FIGS. 1 and 9. Insulating glazing unit 6 generally includes a spacer assembly
8 that supports a pair of glass sheets 22 in a spaced configuration to define
an insulating chamber 40 between glass sheets 22 and inwardly of spacer
assembly 8. Spacer assembly 8 includes at least a spacer body 10 and a
primary sealant 18. In the context of this application, the primary sealant is
the sealant that forms the seal between the structural element of the spacer
and he glass. Spacer assembly 8 may optionally include a second sealant
44. Spacer body 10 may include any of a variety of elements used in
combination and may be fabricated from a wide variety of materials. For
example, spacer body 10 may include a vapor barrier and adhesive used to
secure spacer body 10 to glass sheets 22. In the exemplary embodiment of
the invention, spacer body 10 is formed from a flexible foam material. Spacer
body 10 may optionally carry a desiccant.

In an exemplary embodiment, spacer body 10 is provided to the
insulating glass manufacturer in a storage container 24. Storage container 24
may be hermetically sealed to preserve desiccant when flexible spacer body
10 carries desiccant. For instance, spacer body 10 may be a flexible spacer
body such as the spacer body sold under the federally registered SUPER
SPACER trademark by Edgetech IG of Cambridge, Ohio. Exemplary spacer
bodies 10 are disclosed in US 4,831,799, the disclosures of which are
incorporated herein by reference. When a flexible spacer body is used, the
flexible spacer body may be coiled on a reel within container 24. In the
exemplary embodiment, spacer body 10 has a metal foil vapor barrier 12
disposed between a pair of shoulders that support adhesive 14. Adhesive 14
is used to secure spacer body 10 to glass sheets 22. The exemplary spacer
body 10 defines notches 16 below the shoulders. Spacer body 10 may define
longitudinal openings disposed directly between the shoulders that define
insulating air pockets. The openings also break the direct thermal path
between the shoulders.

A schematic drawing of the integrated on-line sealant application
method of the invention is presented in Fig. 9. In order to form insulating
glazing unit 6 with integrated sealant application, spacer body 10 is removed
from storage container 24 and placed into the apparatus that applies the
spacer to the glass while forming the insulating glazing unit 6. A stripper 26
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removes the protective covers 15 from the adhesive layers 14. Spacer body
10 then interacts with an apparatus 28 that applies sealant 18 to spacer body
10. Appropriate mechanisms may be provided to move spacer body 10
through a sealant applicator 28 so that sealant 18 may be applied. For
example, these mechanisms may include appropriate guides and rollers. An
advantage with this method is that apparatus 28 may be configured to
optimize the application of sealant 18 to spacer body 10 such that air pockets
are avoided and sealant 18 is applied in the proper amount and in the proper
location. Applicator 28 may include a pair of oppositely disposed applicator
nozzles 20. Sealant 18 may be applied to both oppositely disposed notches
16 simultaneously with different nozzles 20. Nozzles 20 may be angled as
shown in the drawing or may be straight so that they face each other. In
another embodiment, sealant 18 may be applied to one corner notch 16 with a
first nozzle at a first location and to the other corner notch 16 with a second
nozzle at a second location downstream of the first location. Applicator 28
may be disposed with and move with the applicator that applies spacer body
10 to glass 22. When disposed in this location, there is almost no chance of
sealant contamination after the sealant is applied to the spacer body. The
sealant also has little time to cool before engaging the glass.

Spacer body 10 is then applied to glass 22 as shown in FIG. 3 without
any off-line storage steps or manual handling steps. The freshly applied
sealant 18 is immediately joined with the glass with little chance for
undesirable contamination. The application of sealant 18 is thus integrated
into the manufacturing process in a manner that has not been previously
recognized in the art. In one embodiment of the invention, the frame is
formed while the sealant-laden spacer body is applied to glass 22. Spacer
body 10 and sealant 18 may be created into a frame through the use of
automated equipment that follows the perimeter of glass 22. Spacer body 10
and sealant 18 may also be created into a perimeter frame with a hand-
operated applicator. Such hand-operated applicators allow the user to
manually apply the spacer body to the glass without manually handling the
sealant-laden spacer body.

A second sheet of glass 22 is applied (FIG. 7) to create insulating
glazing unit 8 with an insulating chamber 40 defined between the two glass
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sheets 22 and spacer body 10. An outwardly-facing sealant channel 42 aiso
may be defined by locating spacer body 10 inwardly from the edge of glass
sheets 22. In some embodiments, a second sealant 44 is then placed in
channel 42 in any of a variety of methods known in the art. Sealant 44 may
be the same sealant as sealant 18 or may be a substantially different sealant
depending on the desired characteristics of the insulating glazing unit.
Sealant 18 may be any of a wide variety of sealants known to those skilled in
the art for creating a hermetic seal between the spacer body and the glass
sheets 22 in an insulating glazing unit. For the purposes of providing a non-
limiting example, sealant 18 may be a polyisobutylene, a hot melt butyl, a hot
melt material, a UV curable material, or a material that cures to have
structural strength so as to resist sheer forces. Some of these materials
remain flowable after applied and cooled while other materials become non-
flowable after they cure. Another type of sealant 18 that may be applied in
this method is a sealant that cross links fo the glass to create the adhesion
between the sealant and the glass.

One advantage of this invention is that the application of the sealant is
independent from the glass application step so that glass 22 does not
interfere with the application of sealant 18 to spacer body 10. This method
thus allows both steps to be independently optimized. Another advantage is
that the temperature of sealant 18 may be controlled for ideal application to
spacer body 10 and then changed to a different temperature for ideal
application to glass 22. In some embodiments, the user may desire to cool
sealant 18 from a higher temperature in FIG. 2 to a lower temperature in FIG.
3 while still retaining some of the heat in sealant 18 when sealant 18 is
applied to glass 22. Sealant 18 is typically heated above the ambient
temperature when it is applied to spacer body 10. With some sealants 18, it is
desired to maintain its elevated temperature until it is applied to the glass.
With other sealants, the temperature of sealant 18 may need to be raised
from the location of FIG. 2 to the location of FIG. 3. In still other
embodiments, the user may desire to maintain a constant temperature from
the location of FIG. 2 to the location of FIG. 3. In each of these embodiments,
appropriate cooling/heating devices 29 (such as air knives or accumulators or
heaters) may be used to regulate the heat retained by sealant 18.

6



10

15

20

25

30

WO 2005/078227 PCT/US2005/003759

Another advantage with this invention is that the integrated, on-line
application of sealant 18 minimizes the opportunity for the contamination of
sealant 18. The environment sealant 18 is subjected to between the location
of FIG. 2 and the location of FIG. 3 may be closely controlled for ideal sealant
conditions. The method thus also avoids the prior art problems created when
the spacer body is handled prior to its application to glass 22 because there
does not need to be any manual handling between the application of the
sealant and the connection of the sealant-laden spacer body with the glass.
This method also avoids the problem of the sealant becoming misshapen
during storage and shipping. Sealants can become misshapen during storage
and shipping when the sealants flow (if they are flowable materials and
especially if they are shipped in hot containers). Sealants have also become
misshapen during shipping when subjected to the weight of other adjacent
packages of spacer bodies.

In an independent embodiment, the present invention provides a new
method for forming corners when spacer body 10 is applied to glass 22. The
corner forming method of Figs. 5 and 6 is independent of the sealant applicant
method described above but may be used in combination with the method.
The new corner-forming method is shown (exaggerated) in Figs. 5 and 6.
FIG. 5 shows a corner location for the spacer frame. The applicator notches
spacer body 10 to create a partial notch 30 in spacer body 10 when the
applicator reaches a corner location. Notch 30 extends only through the thick
inner body portion 32 between the shoulders of spacer body 10. Notch 30
may be circular, triangular, rectangular, or any of a variety of other shapes.
By passing notch 30 only partially through the shoulder area of body 10, notch
30 does not interfere with sealant 18 and creates a bulged area 34 when
spacer body 10 is folded 20 degrees as shown in FIG. 6. Notch 30 may
extend entirely through the shoulder area to allow body 10 to easily bend
around the corner. The bulge of sealant 18 helps create a strong seal at the
corner of the spacer frame. The corners are traditionally the most difficult
areas to seal and the partial notch ensures an enlarged amount of spacer
body 10 at the corner and an enlarged amount of sealant 18 at the corner.

In the foregoing description, certain terms have been used for brevity,
clearness, and understanding. No unnecessary limitations are to be implied
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therefrom beyond the requirement of the prior art because such terms are
used for descriptive purposes and are intended to be broadly construed.

Moreover, the description and illustration of the invention is an example
and the invention is not limited to the exact details shown or described.
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CLAIMS

1. A method of applying a spacer to a glass panel while forming an insulating
glazing unit; the method comprising the steps of:

(A) providing a spacer body in a storage container,

(B) removing the spacer body from the storage container;

(C) applying a sealant to the spacer body to form a sealant-laden
spacer body after step (B);

(D) connecting the sealant-laden spacer body to a first sheet of glass;
and

(E) forming a spacer frame from the sealant-laden spacer body after
step (C); wherein the method is free of the step of manually handling the
sealant-laden spacer body after step (C).

2. The method of claim 1, further comprising the steps of connecting the
sealant-laden spacer body to the glass sheet with an applicator head and
applying the sealant to the spacer body at the applicator head.

3. The method of claim 1, wherein the spacer body is provided in coils in
storage container and further comprising the step of unwinding at least a
portion of the spacer body from the storage container during step (B).

4. The method of claim 1, further comprising the step of providing the spacer
body in the form of a flexible, desiccant-carrying, foam-based material.

5. The method of claim 1, wherein step (C) includes the step of applying the
sealant in spaced locations at opposite sides of the spacer body configured to
be adjacent the glass sheets of the glazing unit.

6. The method of claim 1, further comprising the step of allowing the sealant
to cool after step (C) and before the sealant-laden spacer body is connected
to a glass sheet of the glazing unit.
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7. The method of claim 6, further comprising the step of heating the sealant
to a temperature above the ambient temperature before step (C) and
performing step (D) before the temperature of the sealant returns to ambient
temperature.

8. The method of claim 1, further comprising the step of warming the sealant
after step (C) and before the sealant-laden spacer body is connected to a
glass sheet of the glazing unit.

9. The method of claim 1, further comprising the step of engaging the sealant
with the glass after step (B).

10. The method of claim 1, further comprising the steps of forming an
outwardly-facing sealant channel between the two sheets of glass and the
spacer body and filling the outwardly-facing sealant channel with a material.

11. A method for forming an insulated glazing unit comprising the steps of:

(A) providing a flexible, foam-bodied, desiccant-carrying spacer body
in a storage container wherein the spacer body has adhesive attached to
opposite sides of the spacer body;

(B) removing a portion of the spacer body from the storage container;

(C) applying a first sealant at a first temperature to locations on
opposite sides of the spacer body to form a sealant-laden spacer body;

(D) attaching the sealant-laden spacer body to a first sheet of glass
with the adhesive such that a portion of the sealant engages the first sheet of
glass to form a seal between the first sheet of glass and the spacer body; and

(E) attaching a second sheet of glass to the sealant-laden spacer body
with the pressure sensitive adhesive such that another portion of the first
sealant forms a hermetic seal between the second sheet of glass and the
spacer body.

12. The method of claim 11, wherein the method is free of the step of
manually handling the sealant-laden spacer between steps (C) and (D).

10
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13. The method of claim 11, further comprising the step of cooling the first
sealant between steps (C) and (D).

14. The method of claim 11, further comprising the step of engaging the first
sealant with the glass of the insulating glazing unit after step (C).

15. A method for forming an insulated glazing unit comprising the steps of:

(A) providing a spacer body in an automated apparatus adapted to
create insulating glazing units; the spacer body having at least two sides
adapted to engage the inner surfaces of the glass sheets of an insulating
glazing unit;

(B) applying a sealant to the spacer body after step (A) to form a
sealant-laden spacer body with portions of the sealant disposed adjacent to
each of the sides adapted to engage the inner surfaces of the glass;

(C) forming a spacer frame from the sealant-laden spacer body after
step (B); the method being free of the step of manually handling the sealant-
laden spacer body after step (B); and

(D) using the spacer frame to form an insulaﬁng glazing unit.

16. The method of claim 15, further comprising the step of forming the spacer
frame while applying the sealant-laden spacer body to the glass.

11
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