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ABSTRACT 

Avariety of refrigerators and merchandisers having glass or 
(Us) plastic substrates that are substantially fog-resistant are 

provided. For example, refrigerator doors having a substan 
Appl, N()_j 10/982,396 tially transparent substrate including an anti-fog coating on 

at least a portion thereof are provided. Many of the coatings 
Filed: Nov. 5, 2004 exhibit color stable properties. 
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FIG. 13 



Patent Application Publication Sep. 15, 2005 Sheet 15 0f 17 US 2005/0202178 A1 

.mpeg 

3 GE 

55300 Sq wEEmxmv Ial 85:80 2 wEEmxmV III 

226295 2202828 5.; @5300 m_‘ mEEmxwv IT 223 cm mm ON 3 or m o 

_ comm 

8.3 

T 

00.5 

4 4 

r 00.3 

1. oodw 

- coda 

we; 5.; $9.20 ,.._ 



Patent Application Publication Sep. 15, 2005 Sheet 16 0f 17 US 2005/0202178 A1 

.6520 P 
+ 

k 528m 

3 .UE 

85:80 3 oEEmxmv I<I Amczmoo E. wEEmxmv III 

E2320...“ wumconhmuzom 5.3 95.30 m? wEEmxmv Iol gun 

a 

on mm om m? 0? m 

2:2. 5.? mwmcmcu *m 

00.? < ow.m owgm 01m oNm 00.n owN 



Patent Application Publication Sep. 15, 2005 Sheet 17 0f 17 US 2005/0202178 A1 

2 .UE 

$553 3 259m: IT Amczmoo m_‘ oEEmxmv III 

Acozuo?oi 220E820“. PE; 9580 2‘ wEEmxE Iol 

+ 

mm ow m? o_‘. m 

i 

we; 5.; 95:20 z 

omd omd om; omN om.m 0mg“ om.m 



US 2005/0202178 A1 

MERCHANDISERS HAVING ANTI-FOG 
COATINGS AND METHODS FOR MAKING THE 

SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
application Ser. No. 10/341,525 ?led Jan. 13, 2003, Which 
claims the bene?t of priority under 35 U.S.C. § 119(e) of 
US. provisional application No. 60/377,334 ?led on May 2, 
2002. The subject matter of these tWo applications is hereby 
fully incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] LoW temperature merchandisers for froZen foods 
are designed to maintain product temperatures in the display 
area less than about 0° C., and more particularly, less than 
or equal to about —15° C. for froZen food and beloW about 
—24° C. for ice cream, Which in the past have required 
cooling coil temperatures in the range of about —24° C. 
doWn to about —37° C. LoW temperature merchandisers are 
generally kept at temperatures less than about 0° C., and 
more particularly beloW —21° C. Medium temperature mer 
chandisers maintain non-froZen food items, at temperatures 
generally in the range of about —1° C. to about 50 C. 

[0003] Multi-shelf reach-in merchandisers for the storage 
and display of fresh and froZen food products (including ice 
cream) provide a generally vertical display of the product for 
greater visibility and product accessibility to shoppers. In 
order to prevent the escape of cold air into the shopping 
arena, a transparent glass or plastic front door typically 
closes the display area of the merchandisers. Glass and 
plastic are poor thermal insulators. As a result, the doors are 
conventionally formed by tWo or three spaced apart panes of 
glass, de?ning one or tWo air spaces to increase the thermal 
insulation of the door. The air spaces must be sealed for 
maximum insulating effect, and to prevent entry of moisture 
into these air spaces. Moisture in the air space condenses on 
the cold glass (or fogs) and obscures vieWing of the product 
in the merchandiser. In the past, sealing of the air space has 
been accomplished by forming an “insulating glass unit” or 
“IG unit” (sometimes called a “glass pack”) Which consists 
of opposing glass panes (called “lights” or “lites”) separated 
by a metallic spacer secured by a suitable polymer (e.g., 
polysul?de, polyisobutylene, etc.). The glass pack is placed 
in a metal frame to complete the door. Thus, the door 
assembly process usually has involved tWo separate steps of 
forming the sealed air spacers because it has a good strength 
to-Weight ratio. In addition, metal is an excellent moisture 
barrier and When used as a spacer seals the air space from 
moisture for many years. HoWever, metal has tWo important 
draWbacks When used in reach-in-doors. The ?rst is that 
metal is a poor thermal insulator, and the second is that metal 
is an excellent electrical conductor. 

[0004] Conventional attempts to attenuate thermal con 
duction through the metal in the door generally involve 
placing barriers in the path of thermal conduction. Others 
have attempted to partially or entirely replace the metal 
frame With a polymeric material having a substantially loWer 
thermal conductivity. HoWever, it Will be noted that these 
attempts to reduce the metal used in the doors have not 
eliminated the metallic spacers, nor have they replaced the 
need for sealing glass lites before forming the frame. 
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[0005] The electrical conductivity of metal has also been 
a hindrance because in the past electrical poWer Was com 
monly used to heat one or more surfaces of the glass lites in 
the door in order to prevent condensation from collecting 
and obscuring vision through the glass or plastic panes. For 
instance, the moisture in the relatively Warm ambient air of 
the store readily condenses on the outside of the door if it 
Was not heated. Also, When the door is opened, moisture 
condenses on the cold inside glass surface. Without heating, 
this condensation Would not clear quickly and so the vieW of 
the product in the merchandiser Would be obscured. Typi 
cally, tWo types of heaters have been used: (1) an anti-sWeat 
heater Wire is applied to the perimeter of the metal frame; 
and (2) a semi-conductive coating or ?lm (e.g., ?uorine 
doped tin-oxide) on the inner surface of the outer glass lite 
in the door is poWered by bus bars along opposing edges of 
the lite to provide an electrical potential causing a current to 
How through the electrically-conductive ?lm and produce 
heat. It has been necessary to keep Wiring and bus bars 
supplying the electric poWer carefully insulated and isolated 
from the outer metal door frame and the inner metal spacer. 
This means that a portion of the heating ?lm had to be 
eliminated at the edge margin Where there Would be contact 
With metal. Avoiding electrical Wiring and heating is desired. 

[0006] Therefore, neW Ways are sought of preventing or 
inhibiting fogging of glass or plastic substrates When a door 
is exposed to a cool environment (as discussed above and in 
more detail beloW), and is then exposed to moist air ambient 
conditions upon being opened. The cool inside surface of a 
refrigerator door may be exposed to an ambient environment 
for a feW seconds, thirty seconds, or longer, depending on 
hoW long the customers or employees keep the door open. 
In other Words, neW Ways to optimiZe visibility for the 
marketing of froZen food products are sought. 

SUMMARY OF THE INVENTION 

[0007] The invention provides a variety of fog-resistant 
coatings that can be used in a variety of applications. More 
particularly, the invention provides a variety of refrigerators 
and merchandisers including glass or plastic substrates hav 
ing coatings thereon, rendering the substrates substantially 
fog-resistant. 
[0008] In one aspect, for example, the invention provides 
a refrigerator door comprising a substantially transparent 
substrate having an anti-fog coating on at least a portion 
thereof. The portion of the substrate may not substantially 
fog When the portion has an initial surface temperature and 
is then exposed to a moist air ambient With a deWpoint 
temperature equal to or greater than the surface temperature 
for a period of time. The surface temperature may be less 
than about 0° C. and the period of time may be greater than 
about 6 seconds. 

[0009] In another aspect, the invention provides a refrig 
erator door comprising a substantially transparent substrate 
having a polyurethane coating thereon. The coating may 
have a surface tension of less than about 60 dynes/cm. 

[0010] In yet another aspect, the invention provides a 
method of manufacturing a refrigerator door having a sub 
stantially transparent substrate. The method includes mixing 
an isocyanate With a polyol to form a mixture, applying the 
mixture to at least a portion of the substantially transparent 
substrate, and then curing the mixture. The substrate may be 
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part of a refrigerator door or the substrate may be used to 
manufacture a refrigerator door. 

[0011] In yet another aspect, the invention also provides 
coatings having color stability properties, and methods for 
making the same. 

DESCRIPTION OF THE DRAWINGS 

[0012] In the accompanying draWings that form a part of 
this speci?cation and Wherein like numerals refer to like 
parts Wherever they occur: 

[0013] FIG. 1 is a perspective vieW of a refrigerated 
reach-in merchandiser; 

[0014] FIG. 2 is a fragmentary perspective vieW of reach 
in doors and associated door casing of the merchandiser; 

[0015] FIG. 3 is a greatly-enlarged fragmentary sectional 
vieW of a three lite reach-in door taken in the plane of line 
3-3 of FIG. 2, and illustrating a preferred embodiment of a 
no-heat door having both a hydrophilic ?lm and loW-E glass; 

[0016] FIG. 4 is a fragmentary edge-on elevational vieW 
of a spacer member for the reach-in doors, laid out ?at and 
shoWing a metal moisture sealing tape exploded above the 
spacer; 

[0017] FIG. 5 is a fragmentary perspective vieW from a 
corner of the spacer as installed on the glass lites, and 
partially exploded to illustrate the assembly of the spacer 
ends by a spacer locking key for the door; 

[0018] FIG. 5A is a fragmentary perspective vieW from 
the opposite side from FIG. 5; 

[0019] FIG. 6 is a side elevation of the spacer locking key 
for the spacer; 

[0020] FIG. 6A is a greatly enlarged fragmentary vieW of 
the spacer locking key taken from the right side of FIG. 6; 

[0021] FIG. 7 is a fragmentary elevational vieW of the 
upper corner of the reach-in door and door casing, With parts 
broken aWay to shoW details of construction; 

[0022] FIG. 7A is a fragmentary elevational vieW of the 
loWer corner of the reach-in door and door casing, With parts 
broken aWay to shoW details of a torsion rod and loWer hinge 
construction; 

[0023] FIG. 8 is an exploded vieW shoWing a torsion rod 
adjustment feature of the door; 

[0024] FIG. 8A is cross-sectional vieW of FIG. 8, taken 
along line 8A-8A; 

[0025] FIG. 9 is a vieW of the spacer as assembled around 
the glass lites, and is broken aWay to illustrate the no-heat 
coating applied to the exposed surface of the inner lite; and 

[0026] FIG. 10 is a vieW of the spacer and glass lites from 
the side opposite to FIG. 9 to shoW the outer lite exposed to 
the ambient environment, and is broken aWay to illustrate a 
loW-E coating applied to the inner surface thereof. 

[0027] FIG. 11 shoWs a ?uorescent lamp ?xture used to 
radiate no-fog coated glass samples during color stability 
testing. 

[0028] FIG. 12 shoWs a Model IL 1400A Radiometer/ 
Photometer used during color stability testing. 
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[0029] FIG. 13 shoWs a Mini Scan Xe Plus Color Spectra 
Photometer used in the color stability tests. 

[0030] FIG. 14 is a chart comparing the color stability, as 
shoWn by the change in L*, of three coating samples that 
have been exposed to ?uorescent light, Wherein one sample 
comprises the coating in Example 41, a second sample 
comprises the coating in Example 15, and a third sample 
comprises the coating in Example 15 With a polycarbonate 
?lter in-betWeen the light source and sample. 

[0031] FIG. 15 is a chart comparing the color stability, as 
shoWn by the change in a*, of three coating samples that 
have been exposed to ?uorescent light, Wherein one sample 
comprises the coating in Example 41, a second sample 
comprises the coating in Example 15, and a third sample 
comprises the coating in Example 15 With a polycarbonate 
?lter in-betWeen the light source and sample. 

[0032] FIG. 16 is a chart comparing the color stability, as 
shoWn by the change in b*, of three coating samples that 
have been exposed to ?uorescent light, Wherein one sample 
comprises the coating in Example 41, a second sample 
comprises the coating in Example 15, and a third sample 
comprises the coating in Example 15 With a polycarbonate 
?lter in-betWeen the light source and sample. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] A Wide variety of refrigerators, refrigerator doors, 
and merchandisers may be used in conjunction With the 
present invention. More particularly, the coatings disclosed 
beloW may be used in conjunction With existing merchan 
disers using heaters (as described above), or With merchan 
disers having no heaters. Examples may include, but are not 
to be limited to, the refrigerated merchandisers disclosed in 
US. Pat. Nos. 6,148,563 and 6,401,399, each of Which 
issued to Roche, and each of Which is hereby fully incor 
porated by reference. The folloWing is a description of one 
particular embodiment of a merchandiser or refrigerator, 
upon Which the coatings may be used. As used herein, 
“merchandisers” and “refrigerators” may be used inter 
changeably. Again, the coatings may be used With any 
refrigerators or merchandisers, and should not be limited in 
application to the folloWing example. 

[0034] FIG. 1 shoWs one example of a loW temperature 
reach-in merchandiser, Which is indicated generally at M for 
disclosure purposes. The merchandiser has an outer insu 
lated cabinet having a front opening 11 (FIG. 2) de?ned by 
a cabinet casing C and closed by doors D hingedly mounted 
on the casing C. More particularly, the reach-in door D is 
mounted on the door casing C of the refrigerated merchan 
diser M for sWinging motion betWeen a closed position in 
Which the door covers the encased front opening 11 in the 
cabinet 10 (center door in FIG. 2), and an open position for 
access to the refrigerated display Zone 13 Within the cabinet 
(left door in FIG. 2). Multiple shelves 12 are selectively 
provided in the cabinet to hold and display product in the 
refrigerated interior product Zone 13. As shoWn in FIG. 2, 
the doors D are opened by handles H to access the refrig 
erated Zone 13 inside the merchandiser Where product is 
held for display. The refrigerated Zone 13 may be illumi 
nated by lighting L mounted on mullions 14 of the door 
casing C. These lights L are covered by diffusers 15 Which 








































