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3,218,822 
FROZEN FOOD DISPLAY CASE 

George K. Bently and Glenn W. Mathis, Kendallville, 
Ind., assignors to McCray Refrigerator Company, Inc, 
Kendallville, Ind., a corporation of Indiana 

Filed Oct. 13, 1964, Ser. No. 403,618 
9 Claims. (Cl. 62_256) 

This invention relates to a display case for frozen foods 
or the like and is particularly directed to means includ 
ing a localized heat source for enhancing the comfort of 
customers using such cases and at the same time improv 
ing the ?ow of refrigerated air in the case itself. 

Recently developed frozen food cases or display units 
give the appearance to the customer of being little more 
than a series of open shelves on which the goods are dis 
played. This arrangement places the frozen goods closer 
to the eye level of the customer and renders it easy for 
him to reach in and pick up packages of frozen foods. 
The frozen food case actually comprises a series of super 
posed shelves, each of which is subject to a carefully con 
trolled ?ow of very cold air, with the front of the case 
separated from the facing atmosphere by a curtain of 
cold air, usually ?owing in a downward direction. The 
velocity and volume of the shelf cooling air and the re 
frigerated air curtain are such that the front edge of each 
of the display shelves can be maintained at or near 0° F. 
while the ambient air three or four inches away may be 
at 70° F. Near the bottom of the open front of the dis 
play case, the air of the curtain is joined by the shelf 
cooling air and the combination is drawn into a return 
air duct to be re-cooled, dehumidi?ed and recirculated. 
In theory there is little or no spillage of cold air at this 
return point, because of the lower pressure existing at the 
duct inlet, but in actual practice some of the cold air spills 
down the front of the base of the case, creating an un 
comfortable area in which the customer must stand while 
making a selection of the frozen foods displayed in the 
case. This has a tendency to drive the customer away 
from the refrigerated case and tends to defeat the main 
purpose of the upright case, of increasing sales. In addi 
tion, body heat is radiated to the relatively cold base to 
further increase discomfort. 

In a co-pending application of Bently and Mathis, Se 
rial No. 249,167, now Patent No. 3,186,185 we have dis 
closed a means to reduce the spillage of cold air into the 
aisle in front of the case by introducing a counter-?ow 
ing stream of heated air emerging near the return air duct. 
This expedient has improved customer comfort and has 
also improved the air ?ow characteristics of the refrig 
erating system by con?ning the cold air curtain inwardly 
of the discharge plane of the heated air. 
We have now discovered that further improvement in 

customer comfort, and further improvement in air ?ow 
characteristics, can be made by introducing a radiant 
heating element near the base of the case. The heating 
element extends along the front of the case parallel to 
the ?oor at somewhat below knee height and radiates 
heat into the aisle to increase ambient temperature ad 
jacent the base. The heating element also is associated 
with a duct system to set up a convective air ?ow that 
tends to warm the entire front of the case so that heat will 
not be lost by radiation from the customer’s body to the 
case itself, which loss would give rise to a feeling of 
discomfort. 
The heating element and duct system also utilize the 

warm convection current to assist in directing the re 
entry of the cold air into the return duct of the refrig 
erating system and eliminate formation of frost at this 
point. Further, the heat of this convection current is 
used to raise the temperature of those parts of the case 
likely to be touched by the customer. 
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The invention further utilizes the radiant energy from 

the heater to reduce the accumulation of frost at a critical 
point in the air return duct. Any radiant heating device 
that utilizes a re?ector necessarily heats the re?ector. By 
conducting the heat from the re?ector through the adja 
cent Wall of the case, and by properly positioning the 
heater itself, the heat loss to the re?ector performs the 
function of reducing accumulation of frost on an area of 
the interior wall of the return duct where frost formerly 
tended to form. This is achieved by raising the tempera 
ture of the area, by the conducted heat, to a point above 
the dewpoint of the air stream. 

Further objects and advantages of the invention will 
become apparent from the following description of a 
preferred embodiment thereof, reference being made to 
the accompanying drawings, in which: 
FIG. 1 is an overall view in perspective of a refrig 

erated display case or unit embodying the invention; 
FIG. 2 isa somewhat schematic vertical cross-sectional 

view taken along the line 2—2 of FIG. 1; and 
FIG. 3 is an enlarged, fragmentary vertical cross-sec 

tional view of heating means embodied in the upright re 
frigerated display case of FIGS. 1 and 2. 

Referring to the drawings, and more particularly to 
FIG. 1, a refrigerated display case 10 embodying the in 
vention includes a plurality of refrigerated display sec 
tions 12 with a continuous, longitudinally-extending top 
14 and a continuous, longitudinally-extending base 16. 
The top and base give the case the appearance of being 
a single, integrated unit in spite of the fact that it is made 
up of a number of the modulus or sections 12. The sec 
tions 12 have common duct work and cooling coils, and 
a common, remotely-located compressor and condenser. 
As shown in FIG. 2, the sections 12 include a plurality 

of shelves 18, some of which are supported above plenum 
chambers 20 attached to rear wall portions of the sec~ 
tions 12. A main air dehydrating and cooling coil as 
sembly 22 is located at the lower rear of the section 12 
and is supplied with refrigerant from a remote compres 
sor unit which can supply several of the coil assemblies. 
The coil assembly 22 is designed not only to cool air 
passing therethrough, but also to bring the air tempera 
ture below the dewpoint to extract as much moisture as 
possible. An additional coil assembly 23 is located at 
the bottom of the section 12 and provides preliminary 
cooling of the air. Suitable means can be used to defrost 
the coils when necessary and suitable drain passages can 
be provided to collect and remove water from the coil 
assemblies. 
A fan 24 is located in a lower chamber 26 containing 

the coil 23 and draws air through a return duct or ?ue 28 
from an air inlet 30 and directs it toward the coil as 
semblies. The air is blown through the coil 22 and a 
supply duct or passage 32 to outlets 34 which direct the 
cold air to the chambers 20 and then over the frozen 
goods on the shelves 18. A cold air curtain supply duct 
36 directs air to a cold air curtain outlet 38. The cold 
air from the outlet 38 moves uniformly downwardly past 
the shelves 18 to the lower inlet 30 from which it is re 
circulated by the fan 24 through the coil assembly 22. 
The cold air curtain thereby formed constitutes an im 
portant factor in con?ining the cold air within the sec 
tion 12 and the unit 10, and substantially increases the 
e?’iciency of the unit in this manner, causing a signi?cant 
decrease in operating costs. 

Normally, a certain portion of the cold air just above the 
inlet 30 tends to spill out of the unit 10 and over the base 
16. This cold air is wasted and reduces the e?'iciency of 
the unit as well as causing an uncomfortable area for 
customers standing in front of the unit. As discussed in 
the aforementioned copending patent application, a 
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counter-?owing current of heated air can be provided 
immediately outside the cold air curtain to reduce this 
spillage, but we have found that there is still some dis~ 
comfort to customers, which is due in part to the cold air 
and in part to the radiant heat loss from the customer’s 
body to the base of the case or unit. We have also found 
that there has been a tendency for frost to form adjacent 
the inlet 30 and to form in a lower front portion or area 
40 of the return duct 28. 
To overcome the above-discussed disadvantages, the 

present invention provides a heating system at the front 
of the base 16. The system includes a radiant heating 
element 42 held by suitable supports 44 at or near the 
focal point of a re?ector 46, a protective grid 48 being 
mounted in front of the element and re?ector. The heat 
ing element or rod 42 extends substantially the length of 
the entire case 10 and is connected at its ends to a suitable 
power supply (not shown). If desired, several of the 
heating elements 42 can be connected together electrically, 
with suitable power connections then being provided at 
each end of the case 10. The re?ector 46 is disposed in 
a base wall 50 of the base 16 and extends close to the rear 
surface of the wall 50 near the duct area 40 where frost 
has heretofore had a tendency to form. Much of the 
heat loss from the element 42 to the re?ector 46 is utilized 
by being conducted through the wall 50 to the area 40 to 
raise the temperature su?iciently to prevent frost forma 
tion at this point in the system. 
The heating element 42 and the re?ector 46 effectively 

radiate heat outwardly into the aisle in front of the base 
16 to warm the legs of the customer standing there, as 
well as the adjacent ?oor thereby overcoming the chilling 
effect of any cold air spilling over the front of the base. 
The radiated heat also helps to overcome any loss of heat 
radiated from the body of the customer to the display 
case. 

An air flow duct system is provided in cooperation with 
the heater element 42 and its associated components to 
achieve additional purposes of the heating system and to 
increase its usefulness. Below the heating element 42 
and its components are air inlet chambers 52 and 54 hav 
ing inlets 56 and 58 located near the ?oor for receiving 
air and passing it through an inlet 60 to the rear of a lower 
rail 62 and to a supply passage 64 formed by a lower outer 
wall 66 of the base. The air drawn through the inlets 56 
and 58 passes through a lower outlet 68 and past the 
heating element 42. This heats the air by radiation and 
conduction and provides a chimney effect causing the air 
to rise by drawing additional air upwardly through the 
passage 64. The chimney effect of the heated air not only 
draws in air from the lower outlet 68 but it also can draw 
some air through the protective grid 48. The air then 
?ows through a vertical passage 70 formed between the 
base wall 50 and an outer upper wall 72 of the base. 
Part of this air passes into a front trim rail 74 and all of 
it ?ows through a passage 76 formed between the upper 
end of the wall 50 and a reach-in rail 78 extending along 
the top thereof. Finally, the warm air reaches an outlet 
80 from which it is directed downwardly toward the in— 
let 30. Most of this air will then be passed through the 
circulating system with the cold air, although some may 
tend to spill over the front of the case with any spilled 
cold air, thereby tempering the cold air and reducing its 
chilling effect. 
The air duct work enables the front wall 72 of the base 

to be warmed and thereby reduces or eliminates any 
radiation from the customer’s body to the base 16. This 
air further warms the trim rail 74 as part of the warm air 
passes into and out of it while the reach-in rail 78 also is 
warmed as the air sweeps by it and curves downwardly. 
Finally, the still-warm air emitted from the upper outlet 
80 tends to temper the air at the inlet 30 and reduces the 
formation of frost on the inner surface of the reach-in rail 
78 which otherwise tends to occur. The velocity of the 
downwardly directed air from the display section helps 
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4 
pull into the inlet 30 the warm air from the outlet 80, 
maintaining a steady circulation of the warmed air. Even 
the ambient air passing into the lower inlets 56 and 58 
prevent the lower rail 62 and the lower wall 66 from 
being cooled nearly as much as otherwise. 

Various modi?cations of the above described embodi 
ment of the invention will be apparent to those skilled 
in the art, and it is to be understood that such modi?ca 
tions can be made without departing from the scope of 
the invention, if they are within the spirit and scope of the 
appended claims. 
We claim: 
1. In a refrigerated display case having a downwardly 

?owing cold air curtain separating and protecting shelf 
carried refrigerated merchandise from the display room, 
said case including a base having a front wall and a re 
turn air duct terminating in an inlet adjacent the top of 
said front wall and subject to the loss of cold air to the 
room area in front of said base, the improvement compris 
ing heating means mounted in said base to direct radiant 
heat energy outwardly into the display room area normally 
receiving the lost cold air, and means to direct an upward 
convection current of air heated by said heating means 
across the front of said base to the region of said return 
air inlet. 

2.'The improvement de?ned in claim 1 in which the 
terminus of said current-directing means is adjacent said 
return air duct inlet and the ?nal direction of ?ow of said 
convection current is in the direction of the air moving 
into said return air duct. 

3. The improvement de?ned in claim 1 in which said 
convection air current is directed toward said duct inlet 
to heat the same to a temperature above the dewpoint 
of air drawn into said return air duct and thereby prevent 
frost deposition thereon. 

4. An upright refrigerated display case comprising a 
plurality of vertically-spaced shelves, means forming a 
vertically-disposed duct behind said shelves, means form 
ing a cold air outlet between each adjacent pair of shelves, 
means forming an additional outlet above the front edges 
of said shelves to direct a curtain of cold air downward 
ly in front of said shelves, means forming a return air in 
let near the front edge of the lower shelf, a return air duct 
connecting said inlet with said vertically-disposed duct, fan 
means and cooling means in said return air duct to direct 
air from said inlet toward said vertically-disposed duct 
and to cool the air, generally upright duct means ad 
jacent said inlet, and a radiant heater including a heating 
element and a re?ector positioned to transfer heat from 
said heating element to air in said upright duct means to 
establish an upwardly moving current of warm air, and 
said heating element and said re?ector also directing. 
radiant heat outwardly away from said display case to 
ward space adjacent a lower portion thereof. 

5. An upright refrigerated display case comprising a 
plurality of vertically-spaced shelves, means forming a 
vertically-disposed duct behind said shelves, means form— 
ing a cold air outlet between each adjacent pair of shelves, 
means forming anadditional outlet above the front edges 
of said shelves to direct a curtain of cold air downwardly 
in front of said shelves, means forming a return air inlet 
near the front edge of the lower shelf, a return air duct 
connecting said inlet with said vertically-disposed duct, fan 
means and cooling means in said return air duct to direct 
air from said inlet toward said vertically-disposed duct and 
to cool the air, generally vertical duct means at the front 
of said case, and heating means associated with said verti 
cal duct means to establish an upwardly moving current of 
warm air through said duct means to aid in warming the 
front of said case and to radiate heat outwardly from 
said display case toward space in front of a lower por- 
tion thereof. 

6. An upright, refrigerated display case comprising a. 
plurality of vertically-spaced shelves, means establishing 
a downwardly moving curtain of cold air in front of all of 
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said shelves, generally upright duct means positioned out 
side the cold air means, and a radiant heater including 
a heating element and a re?ector positioned to transfer 
heat to air in said duct means to establish an upwardly 
moving current of warm air, and said heating element and 
said re?ector also radiating heat outwardly away from 
said display case toward space adjacent a lower portion 
of the display case. 

7. An upright, refrigerated display case comprising a 
base, a plurality of vertically-spaced shelves, means es 
tablishing a downwardly moving curtain of cold air in 
front of all of said shelves, generally upright duct means 
positioned at the front of said base outside the cold air 
means, and a radiant heater in said duct means effective to 
transfer heat to air within said duct means to establish an 
upwardly moving current of warm air to warm the front 
of said base, and said heater being effective to radiate heat 
outwardly, away from said case, toward space in front of 
said base of said display case. 

8. An upright, refrigerated display case comprising a 
plurality of vertically-spaced shelves, means establishing a 
downwardly moving curtain of cold air in front of all of 
said shelves, a return air duct for recirculating the cold air, 
said duct having an inlet below the front of said shelves, 
generally vertical duct means positioned outside and be 
low the cold air means, and heating means associated with 
said vertical duct means to establish an upwardly moving 
current of warm air through said duct means and to radiate 
heat outwardly from the display case toward space in 
front of a lower portion of the display case, said vertical 
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duct means terminating in an end portion directing the 
warm air current downwardly toward said return air inlet 
and in the direction of flow of air entering said return air 
inlet. 

9. In a refrigerator display case having a downwardly 
?owing cold air curtain separating and protecting shelf 
carried refrigerated merchandise from the display room, 
said case including a base having a front wall and a re 
turn air duct terminating in an inlet adjacent the top 
of said front wall and subject to the loss of cold air to the 
room area in front of said base, the improvement compris 
ing heating means mounted in said base to direct the 
radiant heat energy outwardly into the area of the display 
room normally receiving the lost cold air, said heating 
means being positioned relative to the return air duct to 
conduct heat to a portion of the interior wall of said re 
turn air duct to prevent the formation of frost on said inte 
rior wall portion. 
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