
US 20030024180A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2003/0024180 A1 

Hartig et al. (43) Pub. Date: Feb. 6, 2003 

(54) 

(75) 

(73) 

(21) 

(22) 

(60) 

EDGE TREATMENTS FOR COATED 
SUBSTRATES 

Inventors: Klaus Hartig, Avcoa, WI (US); Roger 
D. O’Shaughnessy, Eden Prairie, MN 
(US) 

Correspondence Address: 
FREDRIKSON & BYRON, RA. 
4000 PILLSBURY CENTER 
200 SOUTH SIXTH STREET 
MINNEAPOLIS, MN 55402 (US) 

Assignee: Cardinal Glass Industries, Inc., Eden 
Prairie, MN (US) 

Appl. No.: 10/071,561 

Filed: Feb. 8, 2002 

Related US. Application Data 

Provisional application No. 60/267,923, ?led on Feb. 
8, 2001. Provisional application No. 60/267,507, ?led 
on Feb. 8, 2001. Provisional application No. 60/274, 
363, ?led on Mar. 8, 2001. 

Publication Classi?cation 

(51) Int. Cl? .............................. .. E06B 3/00; E06B 3/68 
(52) Us. 01. ................. ..52/204.5; 52/2046; 52/204593 

(57) ABSTRACT 

The invention provides a substrate (e.g., a glass pane) having 
generally opposed ?rst and second major surfaces. At least 
one of these major surfaces bears a functional coating and 
has a peripheral region that is substantially free of the 
functional coating. Another embodiment provides a mul 
tiple-pane insulating glass unit comprising tWo spaced-apart 
panes and a spacer joining confronting, inner peripheral 
surfaces of the panes. At least one of the panes has a coated 
outer surface. This coated outer surface has a peripheral 
region that is substantially free of the coating. The invention 
also provides methods for treating a coated substrate that has 
generally opposed ?rst and second major surfaces each 
bearing a functional coating. The coating is substantially 
removed from a peripheral region of the ?rst major surface. 
Likewise, the coating is substantially removed from a 
peripheral region of the second major surface. A further 
embodiment provides a barrier layer that prevents contact 
betWeen glaZing compound and an exterior coating. Durable 
glaZing compounds are provided in yet another embodiment. 
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EDGE TREATMENTS FOR COATED SUBSTRATES 

FIELD OF THE INVENTION 

[0001] The present invention provides a substrate bearing 
at least one functional coating. Also provided are insulating 
glass units, WindoWs, and other glazing assemblies that 
include a substrate of this nature. More particularly, this 
invention provides a substrate having a coated surface of 
Which a peripheral region is treated for contact With glazing 
compound. The invention also provides methods for treating 
peripheral regions of coated substrates. Durable glazing 
compounds are also provided, as are barrier layers for 
shielding glazing compound from functional coating. 

BACKGROUND OF THE INVENTION 

[0002] LoW-emissivity coatings are Well knoWn in the 
present art. These coatings are characterized by their ability 
to transmit high levels of visible light, While minimizing the 
transmittance of infrared radiation. LoW-emissivity coatings 
help minimize the radiative heat transfer through WindoWs 
and other glazing assemblies. Thus, during a cold Winter, the 
heat loss from a Warm room to the frigid outdoor environ 
ment is minimized. Likewise, during a Warm summer, the 
heat radiated into a cool room from the hot outdoor envi 
ronment is minimized. 

[0003] LoW-emissivity coatings typically comprise one or 
more infrared-re?ective metallic layers. These metallic lay 
ers are commonly formed of silver, Which is quite vulnerable 
to chemical attack. For example, silver is knoWn to corrode 
When exposed to oxygen and moisture. When the silver in a 
loW-emissivity coating corrodes, there is typically an atten 
dant degradation of coating quality. For example, corrosion 
of the silver in a loW-emissivity coating may reduce the 
infrared re?ectivity of the coating, hence jeopardizing its 
intended function. This corrosion may also negatively 
impact the aesthetic appearance of the coated article. As a 
result, loW-emissivity coatings are typically limited to use 
on the inner surfaces of multiple-pane insulating glass units 
(i.e., IG units), Where these coatings are protected from the 
ambient environment. 

[0004] Substrates bearing interior loW-emissivity coatings 
are preferably edge deleted before being incorporated into 
IG units. This is perhaps best understood With reference to 
FIG. 1, Which illustrates the basic structure of a double 
glazed IG unit. The IG unit comprises tWo panes 10, 10‘ held 
in a spaced-apart relationship by a spacer 101. The con 
fronting, inner surfaces 14, 14‘ of the panes 10, 10‘ de?ne 
betWeen them a sealable betWeen-pane space 115. As is 
typical of loW-emissivity IG units, the inner surface of one 
of the panes bears a loW-emissivity coating 40. 

[0005] LoW-emissivity coatings are typically less than 
ideal for bonding With a spacer. As noted above, these 
coatings tend to lack chemical stability. This makes it 
dif?cult to durably bond a spacer to a surface bearing such 
a coating. For example, When the infrared-re?ective material 
in a loW-emissivity coating corrodes, it may be dif?cult to 
form or maintain a strong bond With the corroded surface. In 
FIG. 1, for example, the bond betWeen the spacer 101 and 
the inner surface 14 of the ?rst pane 10 Would be jeopardized 
by corrosion of the loW-emissivity coating 40. Thus, to 
provide durable bonding of the spacer to the thus coated 
surface, it is desirable to remove the loW-emissivity coating 
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from the area of the inner pane surface to Which the spacer 
Will be bonded. This process is referred to as “edge dele 
tion”. 

[0006] It is knoWn to perform edge deletion of interior 
loW-emissivity coatings. In this regard, reference is made to 
US. Pat. Nos. 4,716,686 (Lisec) and 5,934,982 (Vianello et 
al.), the entire teachings of each of Which are incorporated 
herein by reference. 

[0007] FIG. 2 illustrates an IG unit Wherein edge deletion 
has been performed on an interior loW-emissivity coating 
40. The loW-emissivity coating 40 has been removed from a 
peripheral region 140 of the inner surface 14 of the ?rst pane 
10. This alloWs the spacer to be bonded directly to the 
uncoated surface of the pane. It also keeps the edges 40E of 
the loW-emissivity coating 40 from being exposed to the 
ambient environment. If the edges of a loW-emissivity 
coating are exposed to the ambient environment (as in FIG. 
1), then corrosion may occur at the edges of the coating, 
potentially then spreading inWard, such that the bond 
betWeen the spacer and the pane is jeopardized. These 
corrosion problems can be largely avoided by performing 
edge deletion of the interior loW-emissivity coatings used in 
IG units. 

[0008] The IG units illustrated in FIGS. 1 and 2 each bear 
an exterior coating 20. Exterior coatings typically do not 
suffer from the corrosion problems discussed above. Thus, 
edge deletion has traditionally not been performed on exte 
rior coatings. HoWever, it Would be advantageous to perform 
edge deletion of exterior coatings. For example, consider the 
manner in Which IG units are typically installed. 

[0009] FIG. 3 exempli?es the installation of an IG unit 
into a very basic frame 50. The IG unit is retained in a 
glazing channel 60 of the frame 50. The glazing channel 60 
is bounded by three mounting surfaces of the frame. Spe 
ci?cally, the glazing channel 60 is de?ned by tWo confront 
ing mounting surfaces 55 and a base mounting surface 53. 
The edge regions of the IG unit are encased by the con 
fronting mounting surfaces 55. For illustration purposes, the 
edges 10E of the panes 10, 10‘ are shoWn as being spaced 
apart from the base mounting surface 53. HoWever, there 
Would not typically be signi?cant space betWeen the 
installed IG unit and the base mounting surface 53 (although 
a gasket and/or glazing compound may be positioned ther 
ebetWeen). 
[0010] Glazing compound (i.e., bedding material) is typi 
cally used to adhere the frame and the IG unit to one another. 
In FIG. 3, the glazing compound 70 has been applied 
betWeen the outer surfaces 12, 12‘ of both panes 10, 10‘ and 
the respective confronting mounting surfaces 55 of the 
frame 50. The outer surface 12 of the ?rst pane 10 bears an 
exterior coating 20 that is not edge deleted. Thus, the glazing 
compound 70 adjacent the ?rst pane 10 is bonded directly to 
the exterior coating 20. 

[0011] Edge deletion of exterior coatings Would facilitate 
reliable adherence of glazing compound. For example, glaz 
ing compound may bond less durably With certain glass 
coatings than With glass itself. Therefore, it Would be 
bene?cial to edge delete exterior coatings of this nature. It 
Would even be bene?cial to edge delete exterior coatings 
that are capable of being bonded durably and permanently to 
glazing compound. For example, even the most reliable 
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coating method yields a certain percentage of defective 
coatings. Defective coatings may peel, or otherWise delami 
nate, from the substrates to Which they are applied. As 
defective coatings Would typically not provide good foun 
dations for bonding With glaZing compound, it Would be 
advantageous to edge delete all types of exterior coatings. 

[0012] It Would be particularly advantageous to edge 
delete photocatalytic coatings. In recent years, a great deal 
of research has been performed on coatings that exhibit 
photoactivity. Photocatalytic coating technology is founded 
on the long knoWn ability of certain materials to absorb 
radiation and photocatalytically degrade organic materials 
such as oil, plant matter, fats, and greases. The most poW 
erful of these photocatalytic materials appears to be titanium 
oxide. HoWever, other materials are reported to exhibit 
photoactivity as Well. 

[0013] WindoWs and other glaZing assemblies Would 
derive great bene?t from photocatalytic coatings. For 
example, these coatings may have self-cleaning properties. 
When organic matter is deposited on a photocatalytic Win 
doW coating, the coating may begin to chemically degrade 
these organic deposits, thereby having a cleaning effect on 
the coated surface. Moreover, to the extent any residue 
survives this photocatalysis, the residue may be more easily 
removed by Washing or, for outdoor applications, by run-off 
rainWater. 

[0014] One might not expect exterior photocatalytic coat 
ings to require edge deletion. For example, consider once 
again the installation of an IG unit. As shoWn in FIG. 3, the 
peripheral regions of the exterior coating 20 are typically 
concealed both by the glaZing compound 70 and by the 
shoulders 57 of the frame 50. As a result, the peripheral 
regions of an exterior photocatalytic coating might not be 
expected to exhibit signi?cant photoactivity. Photocatalytic 
coatings require both moisture and incident radiation to 
exhibit photoactivity. In principle, neither one of these 
commodity Would be readily available at the concealed 
peripheral areas of an exterior coating. For example, glaZing 
compound is intended to seal against Water in?ltration 
betWeen the pane and the frame. Thus, moisture Would not 
be expected to reach the coating areas sealed beneath the 
glaZing compound. Moreover, these peripheral coating areas 
are typically sandWiched betWeen the shoulders 57 of the 
frame 50. As a result, these coating areas Would be largely 
shielded from incident radiation. 

[0015] NotWithstanding this concealment of peripheral 
exterior coating, moisture and radiation both may reach the 
peripheral areas of an exterior photocatalytic coating. For 
example, glaZing compound may have enough permeability 
to alloW suf?cient migration of moisture to these concealed 
coating areas to support photocatalysis. Further, While these 
peripheral coating areas may be shielded from direct radia 
tion, multiple re?ections Within a pane or IG unit may 
deliver radiation to these coating areas in sufficient quantity 
to generate photoactivity. As a consequence, photoactivity 
may occur at the concealed peripheral areas of an exterior 
photocatalytic coating. The unfortunate result may be 
chemical degradation of nearby glaZing compound. 

[0016] Degradation of glaZing compound may have unde 
sirable consequences. For example, even the slightest dete 
rioration of glaZing compound may alloW Water to in?ltrate 
betWeen a monolithic pane or IG unit and the surrounding 
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frame. This is perhaps best illustrated With reference to FIG. 
3. If Water Were to permeate the glaZing compound 70 on 
either side of the IG unit, then the glaZing channel 60 of the 
frame 50 may accumulate Water. This could lead to corro 
sion of the underlying frame structure. In severe circum 
stances, the bottom of the IG unit may be left sitting in Water, 
Which could contain chemicals from glaZing compound, 
sealant, paint, and a variety of other sources. Ultimately, this 
may cause the edge seal of the IG unit to fail, Which Would 
typically necessitate replacement of the entire IG unit. 

[0017] GlaZing compound deterioration may have other 
dire consequences as Well. For example, glaZing compound 
density and volume may decrease, potentially exacerbating 
the Water in?ltration problem discussed above. In extreme 
cases, this may eventually cause a monolithic pane or IG 
unit to become loose in its frame. Moreover, depending upon 
the manner in Which a given pane or IG unit is mounted, 
glaZing compound deterioration may be a safety haZard. For 
example, in frameless glaZing installations, panes may be 
?xed in position primarily by adhesion to glaZing com 
pound. In applications of this nature, deterioration of the 
glaZing compound could conceivably cause a pane to fall 
from its mount at some time over the life of the product. This 
could be extremely dangerous, for example, in cases Where 
the panes are carried against the exterior of a tall building or 
the like. 

SUMMARY OF THE INVENTION 

[0018] In one embodiment, the invention provides a trans 
parent pane having generally-opposed ?rst and second major 
surfaces. Each of these major surfaces bears a functional 
coating and has a peripheral region that is substantially free 
of the functional coating. 

[0019] In another embodiment, the invention provides a 
transparent pane having generally-opposed ?rst and second 
major surfaces. At least one of these major surfaces bears an 
active coating and has a peripheral region that is substan 
tially free of the active coating. 

[0020] In still another embodiment, the invention provides 
a multiple-pane insulating glass unit comprising tWo spaced 
apart panes and a spacer joining confronting, inner periph 
eral surfaces of the panes. The spacer and the confronting 
surfaces of the panes together de?ne a betWeen-pane space. 
At least one of the panes has an outer surface bearing a 
functional coating. This outer surface has a peripheral region 
that is substantially free of the functional coating. 

[0021] In yet another embodiment, the invention provides 
a method of treating a coated substrate. The method com 
prises providing a transparent pane having generally-op 
posed ?rst and second major surfaces. Each of these major 
surfaces bears a functional coating. Substantially all of the 
functional coating is removed from a peripheral region of 
the ?rst major surface. Likewise, substantially all of the 
functional coating is removed from a peripheral region of 
the second major surface. 

[0022] In a further embodiment, the invention provides a 
glaZing assembly comprising a transparent pane having 
generally-opposed ?rst and second major surfaces. At least 
one of these major surfaces bears an active coating. The 
glaZing assembly includes frame in Which at least one edge 
of the pane is received. The frame has a mounting surface 
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against Which the coated pane surface is retained. Abead of 
glazing compound is disposed betWeen the mounting surface 
of the frame and a peripheral region of the coated pane 
surface. The glazing compound is shielded from direct 
contact With the active coating by a barrier layer provided 
betWeen the coated pane surface and the glaZing compound. 

[0023] In another embodiment, the invention provides a 
glaZing assembly comprising a transparent pane having 
generally-opposed ?rst and second major surfaces. At least 
one of these major surfaces bears an active coating. The 
glaZing assembly includes a frame in Which at least one edge 
of the pane is received. The frame has a mounting surface 
against Which the coated pane surface is retained. Abead of 
glaZing compound is disposed betWeen the mounting surface 
of the frame and a peripheral region of the coated pane 
surface. The glaZing compound is in direct contact With the 
active coating and comprises a material that is durable to the 
active coating. 

[0024] In still another embodiment, the invention provides 
a frameless glaZing assembly. The frameless glaZing assem 
bly comprises a transparent pane having generally-opposed 
?rst and second major surfaces. At least one of these major 
surfaces bears an active coating and has one or more surface 
regions that are each substantially free of the active coating. 
The assembly includes one or more mounts bounding a 
glaZing opening in Which the transparent pane is mounted. 
Each mount de?nes a mounting surface against Which the 
coated pane surface is retained. Abead of glaZing compound 
is disposed betWeen each mount surface and a respective one 
of the coating-free surface regions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a schematic cross-sectional vieW of a 
knoWn multiple-pane insulating glass unit; 

[0026] FIG. 2 is a cross-sectional vieW of another knoWn 
multiple-pane insulating glass unit; 

[0027] FIG. 3 is a cross-sectional vieW of a frame in 
Which the multiple-pane insulating glass unit of FIG. 2 has 
been mounted; 

[0028] FIG. 4 is a cross-sectional vieW of a coated sub 
strate in accordance With one embodiment of the present 

invention; 

[0029] FIG. 5 is a cross-sectional vieW of a frame in 
Which the coated substrate of FIG. 4 has been mounted in 
accordance With another embodiment of the invention; 

[0030] FIG. 6A is a front vieW of a major surface of a 
coated substrate in accordance With still another embodi 
ment of the invention; 

[0031] FIG. 6B is a front vieW of a major surface of a 
coated substrate in accordance With yet another embodiment 
of the invention; 

[0032] FIG. 7 is a cross-sectional vieW of a multiple-pane 
insulating glass unit in accordance With a further embodi 
ment of the invention; 

[0033] FIG. 8 is a cross-sectional vieW of a frame in 
Which the multiple-pane insulating glass unit of FIG. 7 has 
been mounted in accordance With another embodiment of 
the invention; 
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[0034] FIG. 9 is a cross-sectional vieW of a frame in 
Which a coated substrate has been mounted in accordance 
With a further embodiment of the invention; 

[0035] FIG. 10 is a cross-sectional vieW of a frame in 
Which a multiple-pane insulating glass unit has been 
mounted in accordance With another embodiment of the 
invention; 
[0036] FIG. 11 is a cross-sectional vieW of a frame in 
Which a coated substrate has been mounted in accordance 
With still another embodiment of the invention; 

[0037] FIG. 12 is a cross-sectional vieW of a frame in 
Which a multiple-pane insulating glass unit has been 
mounted in accordance With yet another embodiment of the 
invention; 
[0038] FIG. 13 is a cross-sectional vieW of a coated 
substrate in accordance With a further embodiment of the 
invention; and 

[0039] FIG. 14 is a cross-sectional vieW of a frameless 
glaZing assembly in accordance With another embodiment of 
the invention. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0040] The present invention provides edge treatments for 
coated substrates. These edge treatments afford particular 
advantage in mounting coated substrates into WindoW 
frames and the like. In the present disclosure, the term 
“interior coating” is used to refer to a coating that is exposed 
to the betWeen-pane space 115 of an IG unit. On the other 
hand, the term “exterior coating” is used herein to refer to a 
coating that is exposed to an environment other than the 
betWeen-pane space 115 of an IG unit. Typically, exterior 
coatings Will be exposed to unprotected, ambient environ 
ments. HoWever, by identifying a given coating as an 
exterior coating, it is not necessarily represented that the 
coating is exposed to an outdoor environment, for example, 
unless such requirement is speci?cally stated. 

[0041] The invention can be used favorably With a Wide 
variety of substrates. In particular, the substrate class com 
prising generally ?at, sheet-like substrates is favored. A 
substrate of this nature typically has tWo generally-opposed 
major surfaces. In most cases, the substrate Will be a sheet 
of transparent material (i.e., a transparent pane). For 
example, the substrate may be a pane of glass. One type of 
glass that is commonly used in manufacturing glass articles 
(e.g., insulating glass units) is soda-lime glass. Soda-lime 
glass Will be a preferred substrate in many cases. Of course, 
other types of glass can be used as Well, including those 
generally referred to as alkali-lime-silicon dioxide glass, 
phosphate glass, and fused silicon dioxide. It is noted that 
the substrate is not required to be transparent. For example, 
opaque substrates may be useful in some cases. HoWever, it 
is anticipated that for most applications, the substrate Will 
comprise a transparent or translucent material, such as glass 
or clear plastic. 

[0042] The invention provides numerous embodiments 
Wherein a coated substrate is provided With at least one 
exterior coating. Unless expressly stated, the exterior coat 
ing in each embodiment can be of any desired type. For 
example, it is contemplated that the invention Will bestoW 
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particular bene?t upon substrates bearing an active exterior 
coating, such as an exterior photocatalytic coating. It is to be 
understood that the term “active coating” is used herein to 
refer to a coating, Whether currently knoWn or subsequently 
developed, that has self-cleaning properties. As noted above, 
self-cleaning coatings may be degenerative to glaZing com 
pound and the like. Therefore, the edge treatments of this 
invention are particularly advantageous for substrates bear 
ing active (or “self-cleaning”) coatings. 
[0043] Avariety of photocatalytic coatings are knoWn. For 
example, useful photocatalytic coatings are described in 
US. Pat. Nos. 5,874,701 (Watanabe et al), 5,853,866 
(Watanabe et al), 5,961,843 (HayakaWa et al.), 6,139,803 
(Watanabe et al), 6,191,062 (HayakaWa et al.), 5,939,194 
(Hashimoto et al.), 6,013,372 (HayakaWa et al.), 6,090,489 
(HayakaWa et al.), 6,210,779 (Watanabe et al), 6,165,256 
(HayakaWa et al.), and 5,616,532 (Heller et al.), the entire 
teachings of each of Which are incorporated herein by 
reference. 

[0044] The most poWerful photocatalytic coatings appear 
to be based on titanium oxide (e.g., titanium dioxide or 
substoichiometric titanium oxide, TiOX, such as Where x is 
betWeen 1 and 2). Useful titanium oxide coatings are dis 
closed in the book TiO2 Photocatalysis Fundamentals and 
Applications (First Edition, May 1999, BKC, Inc.), the 
entire teachings of Which are incorporated herein by refer 
ence. Particularly useful photocatalytic coatings can be 
sputter deposited in accordance With the teachings of US. 
patent application Serial No. 60/262,878, the entire teach 
ings of Which are incorporated herein by reference. In one 
particularly useful embodiment, a transparent pane has an 
edge-deleted photocatalytic coating on one of its major 
surfaces and an edge-deleted loW-emissivity coating on its 
other major surface. 

[0045] As noted above, there is a great deal of ongoing 
research in the area of self-cleaning coatings. As a conse 
quence, neW photocatalysis-based coatings are being devel 
oped on an ongoing basis. Moreover, the development of 
self-cleaning coatings based on mechanisms other than 
photocatalysis is anticipated. In this regard, the present 
invention Would be of great value to any self-cleaning 
coating that is degenerative to glaZing compound or the like, 
regardless of the particular mechanism that provides the 
self-cleaning effect. Thus, it is anticipated that the present 
invention Will be used advantageously in connection With 
self-cleaning coatings that have yet to be developed, 
Whether or not these coatings are photocatalytic. 

[0046] The present edge treatments can also be used quite 
advantageously in connection With substrates bearing an 
exterior hydrophilic coating. Hydrophilic coatings have an 
af?nity for Water. As a result, Water on a hydrophilic coating 
Will tend to spread into a uniform sheet, rather than beading 
up. Hydrophilic coatings are particularly advantageously for 
applications Where there Will not be a constant How of high 
velocity air moving over the coated surface (e.g., architec 
tural glass applications). Particularly useful hydrophilic 
coatings are disclosed in US. patent application Ser. Nos. 
09/868,542, 09/868,543, 09/572,766, and 09/979,325, the 
entire teachings of each of Which are incorporated herein by 
reference. In one embodiment, a transparent pane has an 
edge-deleted hydrophilic coating on one of its major sur 
faces and an edge-deleted loW-emissivity coating on its 
other major surface. 
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[0047] The present edge treatments can also be used 
advantageously in connection With an exterior hydrophobic 
coating. Hydrophobic coatings are characteriZed by their 
tendency to repel Water. Thus, Water on a hydrophobic 
coating tends to bead up, forming discrete droplets, rather 
than spreading over the coated surface. Hydrophobic coat 
ings are advantageous for applications Where there Will be a 
constant How of high velocity air moving over the coated 
surface (e.g., automobile Windshields). In such applications, 
the Water-beading effect facilitates Water removal from the 
coated surface by alloWing droplets to be bloWn readily from 
the coated surface. A variety of hydrophobic coatings are 
knoWn. For example, useful hydrophobic coatings are dis 
closed in US. Pat. No. 5,424,130 (Nakanishi et al.), the 
entire teachings of Which are incorporated herein by refer 
ence. 

[0048] As noted above, the exterior coating or coatings 
can be of any desired type in most embodiments of the 
invention. For example, it may be desirable to employ an 
exterior coating that is antire?ective, highly (e.g., selec 
tively) re?ective, etc. Further, skilled artisans Will Wish to 
select other types of coatings to achieve other desired 
substrate properties. Thus, While certain types of coatings 
are discussed herein for illustrative purposes, the invention 
is not limited to use With any particular coatings. 

[0049] In many cases, the exterior coating Will be exposed 
to an unprotected, ambient environment. As a consequence, 
the exterior coating is preferably formed of material that 
does not readily corrode When exposed to air and moisture. 
For example, it may be advantageous if the exterior coating 
is a non-silver-based coating (i.e., one that does not contain 
a major silver component). In fact, it may be preferable to 
employ exterior coatings that are substantially, or even 
entirely, free of silver and other materials that are vulnerable 
(e.g., that corrode When exposed) to oxygen, moisture, or 
other components of ambient air. HoWever, certain silver 
containing coatings may actually be advantageous for use as 
an exterior coating (e.g., those having appropriate protection 
of the silver). As such, it may be preferable to incorporate a 
silver-based exterior coating into certain embodiments 
hereof. 

[0050] It is presently contemplated that the exterior coat 
ing Will be a thin ?lm coating (e.g., comprising one or more 
layers of metal, metal alloy, and/or dielectric material). 
While there are no thickness limitations on coatings of the 
invention, it is contemplated that each coating Will have an 
overall thickness of Well beloW 10,000 angstroms (e.g., less 
than about 2000 or about 3000 angstroms). For example, in 
embodiments involving a photocatalytic coating, the total 
thickness of the coating may be on the order of 1,000 
angstroms or less, and more preferably on the order of 500 
angstroms or less. 

[0051] FIG. 4 illustrates one embodiment of the invention 
that involves a coated substrate 10. The substrate 10 has 
generally opposed ?rst 12 and second 12‘ major surfaces. In 
this particular embodiment, each major surface bears a 
functional coating. The functional coating on the ?rst major 
surface 12 is designated by the reference numeral 20, While 
the functional coating on the second major surface 12‘ is 
designated by the reference numeral 20‘. The nature of these 
coatings can be varied depending on the properties intended 
for the coated substrate 10. For example, one or both 
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coatings in this embodiment can be an exterior coating. 
Thus, any of the coating types discussed above Would be 
suitable. In one embodiment, one of the coatings is a 
photocatalytic coating and the other is a loW-emissivity 
coating. In another embodiment, one of the coatings is a 
hydrophilic coating and the other is a loW-emissivity coat 
ing. A variety of other coatings and coating combinations 
could also be used and Would fall Within the scope of the 
invention. 

[0052] Edge deletion has been performed on both major 
surfaces of the illustrated substrate 10. That is, each major 
surface has a peripheral region from Which the functional 
coating has been substantially removed. For example, the 
?rst major surface 12 has a peripheral region 120 from 
Which the functional coating 20 has been substantially 
removed. Likewise, the second major surface 12‘ has a 
peripheral region 120‘ from Which the functional coating 20‘ 
has been substantially removed. As discussed beloW, each 
coating-free peripheral region can extend completely about 
the periphery of the coated surface, or it may extend only 
about a partial periphery of the coated surface, as desired. 
The coating-free peripheral regions 120, 120‘ facilitate sub 
strate installation, as Will be appreciated given the present 
teaching. 
[0053] A substrate like that shoWn in FIG. 4 can be used 
in a variety of applications. For example, a substrate 10 of 
this nature can be used as one of the panes in a multiple-pane 
IG unit (as illustrated in, and discussed With reference to, 
FIG. 7). Alternatively, a substrate of this nature can be used 
in a monolithic glaZing assembly (as illustrated in, and 
described With reference to, FIG. 5). Skilled artisans Will 
also appreciate other applications (e.g., frameless glaZing 
applications) that Would derive bene?t from a coated sub 
strate of this nature. 

[0054] FIG. 5 illustrates an embodiment Wherein a mono 
lithic substrate 10 has been installed in a frame 50. The term 
“frame” is used herein to refer to any structure to Which a 
monolithic substrate or IG unit can be mounted. The term 
Would include frames, sashes, and any other structure that 
serves a similar purpose. In most cases, the frame Will be 
con?gured to receive at least one edge (and typically all 
edges) of a monolithic pane or IG unit. While the illustrated 
frame has a very simple construction, any desired frame 
design can be used. Moreover, the frame 50 can be part of 
a WindoW, door, skylight, or any other type of glaZing 
assembly. 

[0055] In FIG. 5, both of the coatings 20, 20‘ are depicted 
as being exterior coatings (i.e., neither is exposed to the 
betWeen-pane space of an IG unit). The invention provides 
a number of different embodiments of this nature. For 
example, in one preferred embodiment, both coatings 20, 20‘ 
are photocatalytic. In another preferred embodiment, both 
coatings 20, 20‘ are hydrophilic. In still another preferred 
embodiment, the ?rst coating 20 is photocatalytic and the 
second coating 20‘ is hydrophilic. Many other types of 
coatings and coating combinations can be used and Would 
fall Within the scope of the invention. 

[0056] The edge 10E of the substrate 10 in FIG. 5 is 
retained in a glaZing channel 60 of the frame 50. Thus, the 
Width of the glaZing channel 60 in this embodiment is 
preferably substantially equal to, or slightly greater than, the 
Width of the pane 10. The coating-free peripheral regions 
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120, 120‘ of the substrate 10 are encased by confronting 
mounting surfaces 55 of the frame 50. In the illustrated 
embodiment, glaZing compound 70 has been applied 
betWeen both coating-free peripheral regions 120, 120‘ and 
respective confronting mounting surfaces 55 of the frame 
50. For example, the glaZing compound 70 adjacent the ?rst 
major surface 12 is bonded directly to the ?rst coating-free 
peripheral region 120. LikeWise, the glaZing compound 70 
adjacent the second major surface 12‘ is bonded directly to 
the second coating-free peripheral region 120‘. By bonding 
the glaZing compound directly to these uncoated surfaces, 
reliable bonds can be formed betWeen the glaZing compound 
and the pane 10. 

[0057] The frame construction and manner of applying 
glaZing compound can be varied. For example, a single bead 
of glaZing compound may be applied betWeen only one of 
the confronting frame surfaces 55 and the adjacent coating 
free peripheral region. In such cases, it Will be particularly 
advantageous to edge delete the peripheral region of the 
surface that Will be bonded to the glaZing compound (or to 
utiliZe one of the other edge treatments of the invention on 
this surface), as the adhesion of this bead of glaZing material 
may be all that keeps the substrate 10 from being loose in the 
glaZing channel 60. This may be even more important for 
frameless glaZing assemblies, like that illustrated in FIG. 
14, as the glaZing compound’s adherence to the pane 10 
Would obviously be important for pane retention. 

[0058] In FIG. 5, the edge 10E of the pane 10 is depicted 
as being spaced-apart from the base mounting surface 53. 
The monolithic panes and IG units of FIGS. 7-12 are also 
illustrated in this manner. HoWever, this is done for illus 
tration purposes, and there typically Would not be signi?cant 
space betWeen an installed monolithic pane or IG unit and 
the base mounting surfaces of a frame. For example, mono 
lithic panes and IG units are commonly installed such that 
the edges 10E of each pane abut the base mounting surfaces 
53. In some cases, though, a gasket and/or glaZing com 
pound can be provided betWeen the edges 10E of each pane 
and the base mounting surfaces 53. 

[0059] The coating-free peripheral region extends a cer 
tain distance inWardly from the edge 10E of the substrate 10. 
This distance, Which may be predetermined, is referred to 
herein as the “edge-deletion Width”. Speci?cally, the edge 
deletion Width is de?ned as the distance from an edge 10E 
of a substrate, along a coated major surface of the substrate, 
to an adjacent edge 20E of the remaining coating 20. 
Generally speaking, an edge-deletion Width of less than 
about one inch, and perhaps optimally about 1/2 inch, Would 
be suitable for most conventional applications. Of course, 
different edge-deletion Widths can be selected for different 
applications. In most cases, it Will be preferable to employ 
an edge-deletion Width that is uniform along all sides of the 
coated surface, at least along the length of a given side of the 
coated surface. 

[0060] The edge-deletion Width is preferably selected such 
that the coating-free region Will be hidden from vieW once 
the substrate has been mounted. This is expected to be 
advantageous in all embodiments of the invention, particu 
larly in cases Where the deleted coating is optically signi? 
cant, as the boundaries of the coating-free regions may 
otherWise be visible. Thus, it is preferable for each coating 
free peripheral region to be outside the vision area of the 
















