
Feb. 21, 1967 

Filed Nov. 9, 962 

S. 

s 

s S 

E. W. DICKSON ETA 

OPEN FRONT DISPLAY CASE 
3,304,740 

2 Sheets-Sheet l 

N s 

N 

N 
S. 
s 
N 

N 
NS 

IITTTTTI 
YP 

M/MAM/72? 5. 
AZ76Ae MAearsaw 

23 y /05a Aay 25AA.A. 

a/72 aA/ays, 

  



Feb. 21, 1967 E. V. DICKSON ETAL 3,304,740 
OPEN FRONT DISPLAY CASE 

Filed Nov. 9, 1962 2 Sheets-Sheet 2 

2ESS half su 

73 

39 73 

2 

8. 27 

/3 

22 

3. 

xy K 
& 4237 (74727 Z24.64%-47%.4 

ré22, % 4. Z I Lay 

/f 42 

WMVMa M/72es. 
AZ76A M A 6A saw 
/25A 24/ 2A7AA 

24,44 feveze?. A 
A/726/ayas, 

  

  

  

  

  



United States Patent Office 

3,304,740 
OPEN FRONT DISPLAY CASE 

Edgar W. Dickson, Ladue, and Joseph Baik, St. Louis, 
Mo., assignors to Pet Encorporated, a corporation of 
Delaware 

Filed Nov. 9, 1962, Ser. No. 236,649 
il Clains. (C. 62-256) 

This invention relates generally to the refrigeration 
art, and more particularly to improvements in an open 
front display case especially adapted for the low tempera 
ture refrigeration of frozen food products. 
The following definitions of terms are provided for 

disclosure purposes: 
“Low refrigeration temperature' will refer to the re 

frigeration of food products, medicines or other products 
at temperatures below the freezing point of water and 
generally in the range from about 10 F. down to -10° 
F. or colder, and particular about 0 F. 

“High refrigeration temperature” will refer herein to 
the range of refrigerated temperatures between about 30 
F. and 45 F. particularly about 38° F.- which tempera 
ture range is ordinarily referred to in the industry as 
“normal” or “standard' refrigeration. 

“Medial refrigeration temperature' is adopted as a term 
of reference to temperatures in the range of about 10 
F. to about 30 F. (between the low and high tempera 
ture ranges) and particularly about 15 F. to 20 F. 
The copending application of Dickson and Weber, Se 

rial No. 68,308 (Patent No. 3,063,254) discloses an open 
front merchandiser having plural shelves and utilizing a 
low temperature main System for the product Zone and a 
high temperature secondary system for protecting the 
product Zone from moisture. 
The principal problem in refrigeration equipment hav 

ing cooling means operating at low refrigeration tempera 
tures has been the presence of moisture in the case and 
ambient air, and this problem is accentuated in open 
front display cases which are open to the ambient air. 
Moisture is picked up by cold air or migrates to the colder 
parts of the case and refrigeration system and condenses 
as frost or ice on walls, cooling coils, in air passages, etc. 
with the result that defrosting operation is needed to 
remove such frost formations to maintain the equipment 
in operative condition. During a case defrost, the entire 
coil mass and air temperature must rise above 32 F. 
before the frost will melt and larger coils needed for low 
temperatures require more heat than smaller coils. Prod 
lucts in an open front low temperature case are without 
refrigeration and not only subjected to ambient tempera 
tures but to any heat load of the case air streams, whereby 
product temperature may rise a substantial amount such 
as 10 F. or more which product temperature rise is con 
sidered undesirable. Furthermore, all defrost heat must 
be removed from the case and its products after a de 
frost period in order to restore and maintain the normal 
refrigeration function of the case. Accordingly, it it 
desirable to provide as short a defrost period as possible 
an to rapidly remove the defrostheat to minimize product 
temperature variations. However, too frequent defrost 
periods will increase the moisture problem in the case by 
the warmed case air carrying moisture from the evapora 
tor, Zone, so that frost and ice formations are more apt 
to occur in the display area and on products which is most 
objectionable from a merchandising point-of-view. 
The principal object of the present invention is to pro 

vide improvements in air circulation and in moisture and 
temperature control in a two system case. Another ob 
ject is to provide a display case having a minimum of 
condensation and frost within the display area and air 
passages thereof. Still another object is to provide air 
circulation in an open front case in a manner to prevent 
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uneven cooling of the products or concentration of heat 
loads thereon, and in which turbulence and entrainment 
of ambient air is minimized. These and still other ob 
jects and advantages will become more apparent herein 
after. 

Briefly, the invention comprises an open front display 
case having a display area with a shelf and separate air 
distribution systems for cooling the display area and for 
providing an air wall across the open front, means for 
creating optimum non-turbulent air flow in the air wall, 
means for preventing localized heat loads on the shelf, 
and means for obviating frost formations in the display 
area and air distribution channels. 
The invention also consists in the parts and in the ar 

rangements and combinations of parts hereinafter de 
scribed and claimed. In the accompanying drawing which 
forms a part of this specification and wherein like nu 
merals refer to like parts wherever they occur: 
FIG. 1 is a front elevational view, partly broken away, 

of a display case embodying the present invention, and 
FIG. 2 is a vertical transverse sectional view taken sub 

stantially through the center of FIG. 1. 
Referring now to the drawings, a display case 10 em 

bodying the present invention includes an insulated outer 
cabinet having a base it, a low front wall 12, a high rear 
wall 13, a top wall 4 extending forwardly from the rear 
wall 13 and end walls 5. The front of the display case 
10 is open between the front wall 12 and top wall 14 for 
direct accessibility to the interior of the case. 

Positioned within the outer cabinet and extending on 
gitudinally between the end walls 15 thereof is an inter 
mediate insulated cabinet which includes a bottom wall 
17 in spaced relation within the base 1 to provide a bot 
tom flue 18, a front wall 19 spaced from the low front 
Wall 12 to provide a front flue or return duct 20 in com 
munication with the bottom flue 18, a rear wall 21 spaced 
from the back or rear wall 13 to provide a rear flue 22 
(also in communication with the bottom flue 18, and a 
short top wall 23 spaced below the top wall 14 and de 
fining an air curtain refrigeration chamber 24 therebe 
tween. In FIG. 2 it will be seen that the wall 23 slopes 
downwardly toward the rear wall 13 for draining moisture 
during defrosting as will be set out hereinafter. The for 
ward end of the top wall 23 has an upwardly projecting 
flange member 25 extending toward the top wall 14 for 
forming a restricted passage 26 therebetween, and a low 
er flange member 27 extends downwardly from the top 
Wall 23. The top wall 14 of the outer cabinet has a short 
vertical front wall 29 extending downwardly therefrom 
in spaced relation with the upper flange member 25 to 
form a vertical discharge chamber 28 and diverging angu 
larly outwardly from the end of the top wall 23 and low 
er flange member 27 to form an enlarged discharge open 
ing 30 from the chamber 28. Air straightening means 
in the form of a honeycomb grid 28' is positioned in the 
vertical chamber 28, and a perforated plate 31 is pro 
vided between the lower end of the wall 29 and the lower 
member 27 through which refrigerated air is discharged. 
The plate or air discharge grill 31 is set angularly to ver 
tical and the air discharge path therethrough is in the 
direction of the arrows in FIG. 2. Another perforated 
plate or air control grill 32 is provided in the enlarged 
opening area 30 on the inner side of the air discharge 
path adjacent to the case interior and extends horizontally 
from the lower flange 27 to the discharge grill 31. The 
air control grill 32 functions as an air velocity restrictor 
on the inner portion of air discharged through the dis 
charge grill 31, as will be more fully explained herein 
after. 
The refrigeration chamber 24 houses a fan 33 or similar 

air circulating means and the chamber 24 is divided by 
a partition 34 extending between the rear wall 21 and the 
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top wall 14, the partition having an opening 35 in which 
the fan blade 36 is mounted for efficiently moving air 
through the refrigeration chamber to the discharge plate 
31 and forming a wall or curtain of this air across the 
open front of the display case to the return duct 20. The 
chamber 24 preferably houses an evaporator coil 37 or 
like cooling means of a closed refrigeration Sytsen (not 
shown), the evaporator coil 37 being shown positioned 
forwardly of the fan 33 and extending longitudinally of 
the display case 10 so that the air wall is refrigerated. 
The return duct 20, bottom and rear flues 48 and 22, 

refrigeration chamber 24 and discharge chamber 28 form 
an air cooling and circulatory system for continuously 
forming the air wall and recirculating refrigerated air. 
This refrigeation system will be referred to as a "second 
ary” system inasmuch as the wall of air merely defines 
the front of the case 10 and does not directly cool food 
products therein. The coil 37 is adapted to cool the 
air at least to high refrigeration temperatures (as will be 
discussed more fully), and the fan 33 is adapted to create 
a negative pressure through the rear, bottom and front 
flues to draw previously cooled air into the front flue 20 
through a perforated plate or air return gill 38 and to 
force refrigerated air of the secondary system out of the 
dischage chamber 28 and across the display case 10 in the 
refrigerated air wall extending between the perforated 
plate 31 at the discharge and the perforated plate 38 cov 
ering the return duct 20. A heating element 38' of the so 
called epoxy type is mounted in the return duct 20 ad 
jacent to the perforated grill 33, and this heating element 
38 operates continuously to prevent the grill perforations 
from becoming blocked by a frost or ice formation as 
will also be discussed more fully hereinafter. 

This display case 10 also includes an inner cabinet de 
fining a display area 39 in which frozen food products 
are positioned for refrigeration. The inner cabinet also 
extends longitudinally between the end walls 15 of the 
outer cabinet and includes a bottom plate or wall 40 
spaced above the bottom wall 17 of the intermediate 
cabinet to form a first or front refrigeration chamber 
41 for a main or prinnary refrigeration system. A front 
panel 42 is spaced from the front wall 19 of the interme 
diate cabinet and provides a cold air return flue or duct 
43 therebetween, the panel 42 having an angularly-posi 
tioned perforated end plate or grill 44 secured to the 
front wall 19 and forming a return or inlet for the front 
fiue 43. Another heating element 44 is mounted in the 
return flue 43 adjacent to the grill 44 to prevent frost and 
ice formation in the perforations and this heater also per 
forms an important function of raising the temperature of 
the return air in order to lower the relative humidity to 
minimize moisture precipitation or snowing in the front 
return flue 43. The inner cabinet also includes a lower 
rear panel 45 spaced forwardly from the rear wall 21 of 
the intermediate cabinet and defining rear or second re 
frigeration chamber 46 therebetween, which chamber 46 
also forms part of the main or primary refrigeration sys 
tem. 
The return flue 43 is in communication with the refrig 

eration chamber 4, which houses an evaporator coil 48 
extending longitudinally of the display case 10. The re 
frigeration chamber 41 is divided by a partition 49 hav 
ing an opening 50 therein, and a fan 5 or like air cir 
culating means is mounted in the chamber with its blade 
52 positioned in the opening, although more than one 
fan 51 may be provided if desired. The rear chamber 
46 is in communication with the refrigeration chamber 
41 through the fan blade opening 50, and the rear cham 
ber houses an auxiliary or second cooling coil 53 through 
which air is forced by the fan 51. The coils 48 and 53 
may be part of a single closed refrigeration system (not 
shown) and the coils 48 and 53 are positioned on oppo 
site sides of the fan 51. 

Still referring to FIG. 2, it is clearly shown that the 
chambers 41 and 46 together form an L-shaped main re 
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4. 
frigeration chamber positioned at the bottom and rear of 
the display case 10 and having inlet and outlet ends in 
communication with the air return flue 43 and air delivery 
ducts 54 and 62, respectively. Inasmuch as the coils 48 
and 53 may be connected in a single closed refrigeration 
system, the first evaporator section 48 adjacent to the inlet 
end and second evaporator section 53 adjacent to the 
outlet end will be provided with a common refrigerant 
coil arranged to provide the second evaporator Section 
53 with lower temperatures relative to the temperatures 
of the first evaporator section 48 in order that the air tem 
perature is further lowered as the air passes through the 
second section 53. It will be noted that the partition 49 
forms a supporting plate for mounting the fan or blower 
51 in the opening 50, and that the partition extends from 
the plate 40 to the wall 17 so that all of the air circulated 
in the chamber is drawn through the first evaporator Sec 
tion 48 by the fan and discharged through the Second 
evaporator section 53. The fan blade 52 is shown in an 
angular position, more nearly horizontal than vertical, 
for directing air in a downward path toward the Wall 17 
and producing a more uniform dispersion of air through 
evaporator 53 than when the fan is in a more vertical 
position. 

It is now apparent that air is drawn into the return flue 
43 by the negative pressure developed by the fan 51 and 
passed through the coils 48, and is then forced upwardly 
through the secondary evaporator coil 53 whereby the air 
is refrigerated to the low temperatures required for main 
taining food products in frozen condition. This refriger 
ation system is a portion of a "primary” system for pro 
viding low temperature refrigerated air directly to food 
products in the display area 39. 
The bottom plate 40 and front and rear panels 42 and 

45 of the inner cabinet and the end wall 15 of the outer 
cabinet define a lower portion or well 55 of the display 
area 39 in which food products may be positioned in a 
conventional manner. The display area 39 also includes 
an upper shelf portion 56 which may be provided with 
lower and upper shelves 57 and 58, respectively, or addi 
tional shelves (not shown). The upper portion 56 also ex 
tends between the end walls 5 of the outer cabinet and is 
delimited at the rear by an upper rear panel 59 and at the 
top by a top panel 60. 
The upper rear panel 59 is spaced from the rear wall 

21 of the intermediate cabinet by suitable means (not 
shown) to provide the rear cold air delivery flue or duct 
54 therebetween, the duct 54 being in communication with 
the Second refrigeration chamber 46 and receiving a 
stream of low temperature air therefrom. As shown in 
FIG. 2, the rear panel 59 is offset relative to the vertical 
plane of the panel 45 so that the rear duct 54 is directly 
in communication with a portion of the chamber 46, the 
rearward portion of the lower shelf 57 overhanging the 
refrigeration chamber 46 and acting as a baffle for deflect 
ing a portion of the main air stream from the chamber 
46 into the chamber 62 through a perforated air diffuser 
62. 
The lower shelf 57 is secured to the lower end 61 of the 

panel 59 and extends forwardly therefrom in spaced rela 
tion above the rear panel 45. The chamber 62 is pro 
vided below the lower shelf 57 and is defined by a bot 
tom and front forming wall 63 secured to a suitable struc 
tural member on the lower surface of the shelf 57 and to 
the upper end of the lower rear panel 45. The chamber 
62 is in communication with the refrigeration chamber 
46 and the chamber wall 63 has spaced apertures 64 and 
65 in the bottom forming wall portion through which 
refrigerated air from the coil 53 is expelled into the dis 
play area well 55 and is drawn across the food product 
in the well 55 toward the return inlet plate 44 of the front 
flue 43 of the primary refrigeration system. The front 
forming portion of the wall 63 is perforated, at 66, and 
has its upper portion connected to an imperforate air 
channeling guide 67 which extends upwardly and forward 
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ly to form a narrow air passage 68 immediately adjacent 
to the undersurface of the front of the shelf 57. Air is 
discharged from the passage 68 through an opening 69 
behind a price tag molding 70 or the like forming a down 
ward baffle directed toward the return grill 44 of the front 
flue 43. A light fixture 7A is mounted below the front 
of the lower shelf 57 to illuminate the well area 55, and 
it will be noted that the guide 67 channels a predetermined 
portion of air between the lamp 71 and the shelf 57 in 
order to prevent any heat load of the fixture from being 
imposed directly on the shelf and the food product there 
O. 

openings 66 at the front of the wall 63 will tend to fall 
into the well 55, but the forward movement of air dis 
charged from rearwardly in the case and the velocity at 
which air is expelled through the perforations 66 cause a 
forwardly moving air layer to be formed under the shelf 
57 and light fixture 71. 
The upper rear panel 59 is provided with lower air out 

let openings 72 and with upper air outlet openings 72, 
and lower and upper air restricting or deflecting baffles 
73 and 73' are positioned in the rear duct 54 and secured 
to the wall 21 for deflecting a portion of the primary air 
stream through the openings 72 and 72. 
The upper shelf 58 is mounted on the rear panel 59 and 

extends forwardly therefrom into the upper shelf portion 
55 of the display area 39. In FIG. 2 it will be seen that 
each shelf 57 and 58 is angularly positioned relative to 
horizontal and has a back plate 74 secured at substantially 
right angles thereto so that the plates 74 are angularly 
positioned relative to the rear panel 59. This shelf means 
is especially adapted to receive frozen food packages there 
on and prevents them from falling forwardly on the 
shelves. 
The primary air distribution means also includes an 

air duct 75 below the shelf 58 and is defined by a bottom 
and front forming wall 76 secured to the shelf 58 and to 
the rear panel 59. The duct or chamber 75 is in commu 
nication with the rear air delivery duct 54 through the 
openings 72, and the bottom portion of the wall 76 has 
air discharge means therefrom. The wall 76 has a perfo 
rated vertical step 77 adjacent the rear panel 59 and an 
other perforated vertical step 78 spaced forwardly toward 
the front of the shelf 58. The front portion of the wall 
76 is curved and has perforations 79, and is connected ad 
jacent to the shelf 58 with an imperforate air channeling 
guide 80 which extends forwardly to form a narrow pas 
sage 81 next to the undersurface of the shelf 58. Air is 
discharged from the passage 81 through an outlet opening 
81' behind a price tag molding 82 or the like forming a 
downward baffle directed toward the return grill 44 of the 
front flue 43. A light fixture 83 is mounted below the 
front of the upper shelf 58 to illuminate the lower shelf 
57, and it will be noted that the guide 80 channels a pre 
determined portion of air between the lamp. 83 and the 
shelf 58 to prevent any direct heat load from the lamp on 
the shelf. The low temperature air of the primary steam 
deflected by the baffle 73 through the openings 72 in the 
rear panel 59 moves forwardly in the duct 75, and portions 
of this are discharged through the perforations 77 and 78 
in a forward path to wipe or scrub the bottom surfaces of 
the wall 76 to prevent frost formation. The air discharged 
through perforations 79 at the front portion of the wall 76 
tends to fall but for the forward movement of air dis 
'charged from the rearward perforations 77 and 78 and the 
velocity at which the air stream is moved through the duct 
75 and expelled through the perforations 79. The result 
is a forwardly moving air layer under the shelf 58 and 
lamp 83. It should also be noted that the ducts 62 and 75 
slope upwardly with the shelves 57 and 58 toward the 
front edges whereby the uphill movement of the cold air 
tends to retard or slow the velocity and is a factor in de 
termining the discharge velocity of the air layers. 
The top panel 60 delimiting the top of the display area 

39 is spaced below the top wall 23 of the intermediate 
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6 
cabinet and provides a forwardly extending discharge flue 
or duct 84. The top panel 60 is secured to the rear panel 
59 above the openings 72 through which a portion of air 
is deflected by baffle 73, but most of the air is pushed for 
wardly into the duct 84. The top panel 60 is stepped 
longitudinally intermediate its front and rear edges to pro 
vide a vertical wall 85 which has apertures 86 through 
which a portion of the remaining air stream is expelled 
into the display area 39. The forward edge of the panel 
60 is spaced away from the lower flange member 27 of the 
intermediate cabinet and defines an angularly positioned 
discharge flue 87 therebetween through which the remain 
ing portion of the primary low temperature air stream is 
discharged. 
The display case 10 has a top display front 88 mounted 

in front of the front wall 29 and forming a cavity 89 hous 
ing an upper light fixture 90, which is located outside the 
display area 39 and does not product any heat load 
therein. 

In the secondary system the evaporator 37 is provided 
with a defrost heater 92 positioned upstream or on the 
leading edges of the fins of the evaporator 37 so that air 
movement past the heater 92 will carry the heat through 
the evaporator and produce rapid defrosting thereof. The 
water resulting from the melting of frost and ice on the 
coil 37 will run down the inclined wall 23 and rear duct 22 
to a suitable drain in the bottom wall 1. In the primary 
system defrost heaters 93 are provided upstream of the 
evaporators 48 and 53 to rapidly raise the temperature of 
the coil mass and surrounding area to melt frost and ice 
formations from the evaporators and the refrigeration 
chambers. In addition, a defrost heater 94 is mounted 
on a spacer element 95 in the front return flue 43 adjacent 
to the front panel 42 and near the return grill 44. The 
heater 94 assures that any frost formation in the return 
flue 43 is melted during the time the evaporators 48 and 
53 are being cleared by defrost heaters 93 to obviate the 
need for extending the defrost cycle in order to circulate 
hot air from the refrigeration chambers 41 and 46 through 
the front flue 43. 

In the operation of the display case 10, the primary 
system and the secondary system cooperate to provide low 
temperatures in the display area 39 for keeping food 
products in frozen condition and for providing a cold 
front or wall of refrigerated air obviating the necessity 
for doors or glass panels to close the front of the case or 
a glass retaining wall or barrier extending above the low 
front wall 12 of the outer cabinet. The two systems reduce 
to a minimum the amount of ambient room temperature 
air that becomes intermixed with the refrigerated air 
wall so that the case can operate efficiently and perform 
its function of providing low temperatures for frozen 
food products. In addition, moisture is substantially elim 
inated from the display area 39 so that condensation on 
the display area walls and the food products is mini 
mized; and condensation, and consequent frosting, is sub 
stantially reduced on the evaporator coils 48 and 53 of the 
primary system. 

In the operation of the primary system, the primary or 
main coils 48 and 53 are part of a typical closed re 
frigeration system (as shown in copending application of 
Dickson and Weber, Serial No. 101,782) and the temper 
ature of these coils in the main refrigeration chamber is 
approximately -40° F. in order that the air and prod 
duct temperature in the display area 39 can be maintained 
about 0° F. The fan 51 draws cold air into the return 
duct 43 from the display area 39 and past refrigeration coil 
48 to dehumidify the return air, and pushes this re 
frigerated air downwardly against the wall 17 to cause 
turbulence and lateral air distribution endwise of the 
case. The air then is pushed upwardly through the coil 
53 in the chamber 46 so that the temperature of the 
air is lowered to the required degree of coldness. The 
primary air stream forced through the coil 53 is divided 
and a portion of the air passed into the rear delivery duct 
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54 and another portion of the air is deflected forwardly 
into the chamber 62 and through the openings 64 and 65 
into the well area 55 as well as forwardly through the 
perforations 66 and into the air passage 68 whereby the 
lamp 7 is circumscribed by this cold air. The air from 
air passage 68 is discharged through opening 69 against 
the baffle 70 and is deflected downwardly to merge with 
the other air from the duct 62 and be returned to the 
front return duct 43. The heat from the lamp 72 is 
absorbed by the primary air stream and is not imposed 
on the shelf 57 to cause localized heating of products 
thereon, and the lower portion 55 of the display area 39 
is cooled and the forward direction of the air discharged 
from the chamber 62 assists in supporting the front wall 
of air of the secondary system. 
The portion of air forced upwardly into the rear duct 

54 is further divided by the baffles 73 and 73 into three 
Streams, the lower stream passing through openings 72 
into duct 75 under the upper shelf 58 and outwardly 
through the perforated steps 77 and 78 for cooling the 
lower shelf 57 and scrubbing the wall 76. The air is 
also discharged from the duct 75 outwardly through the 
openings 79 in a forward direction beneath the lamp 83 
to absorb heat and to support the air wall to prevent turbu 
lence and intermixture of ambient air therewith. The 
air flow through the passage 81 also insulates the upper 
shelf 58 from the heat of the lamp 83, and this air is de 
flected downwardly by the baffle 82 toward the return 
flue 43. 
The second stream of air from the rear duct 54 is dis 

charged through upper openings 72' into the upper display 
area 56 above the upper shelf 58, and the remaining or 
uppermost stream of air is deflected by baffle 73' into the 
forwardly extending top duct 84. The latter stream is 
further divided, a portion thereof passing through aper 
tures 86 in a forwardly directed path along the top panel 
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60 toward the discharge flue 87, and the remainder of 
the low temperature primary air stream being discharged 
through the angularly positioned discharge flue 87 and 
forming a wall of low temperature air in front of the 
shelves 57 and 58. The air passing in front of the shelves 
is directed downwardly toward the return duct 43 in the 
front wall of the display case 10 and is returned to the 
primary system for further refrigeration and recircula 
tion. 
The forward flow of air beneath each shelf 57 and 

58 and the top wall 23 has a velocity that will cause 
the air to move substantially parallel to the shelves and 
top wall until these air streams merge with the down 
Wardly moving primary air wall. Inasmuch as low tem 
perature air will naturally tend to fall, the forwardly mov 
ing path of air is provided beneath each shelf to produce 
a plenum effect and prevent the front wall of air from 
being drawn inwardly or rearwardly at these areas there 
by causing a turbulence that would cause intermixture of 
ambient air with the cold front wall of the case 10. 
The primary air streams flow through the display area 

39 and pick up heat and moisture and are returned 
through the return grill 44 to the front flue 43 for recircu 
lation. The low temperature of this primary air and the 
Saturated condition thereof is such that contact with 
the return grill 44 or front flue walls 19 and 42 may cause 
condensation of moisture and consequent freezing. There 
fore, the return grill heater 44 keeps the grill 44 in a 
warmed condition to prevent frost formations on the grill 
44, and the slight rise in return air temperature tends to 
prevent moisture condensation in the return flue 43 and 
minimizes frost formation or snow therein. 

In the operation of the secondary system, refrigerated 
air is drawn into the front flue 20, across the bottom 
flue 18 and upwardly in the rear flue 22 to the refrigera 
tion chamber 24. This air is pushed by the fan 33 
through the evaporator coil 37 and outwardly and down 
wardly through the discharge chamber 28. The sec 
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ondary air is highly turbulent moving into this chamber 7 

8 
28, but the honeycomb grid 28’ has a plurality of vertical 
passages which straighten the flow of air into a non 
turbulent vertically moving body of air. It will be noted 
that the wall of low temperature air expelled from the 
discharge passage 87 flows at an angle to vertical toward 
the return grill 44, and that an unrestricted vertical dis 
charge of the secondary air wall through the plate 31 
(as shown in copending application Serial No. 68,308) 
causes this secondary air wall to impinge against the 
primary low temperature wall at a point substantially 
half way to the shelf 58. It has been found that the 
discharge of these two air walls at optimum velocities, 
in order to minimize turbulence and moisture pick-up 
and maintain the air curtain direction across the open 
front toward the return grills 38 and 44, actually pro 
duces turbulence by the force of the secondary wall im 
pinging against the primary wall and these walls were 
not formed in as non-turbulent parallel flow paths as 
had been indicated in earlier tests. Accordingly, the air 
restrictor 32 is provided to act as a control grid having 
two important functions; first it creates a further plenum 
effect on the inner layer of secondary air whereby it 
is diffused in a manner that appreciably reduces the 
Velocity of this inner layer, and second, the air restricting 
action of the grid 32 tends to redirect the outer portion 
of secondary air to by-pass the grid and in this manner 
flow angularly through the plate 31 toward the return 
grill 38. The reduced velocity of the inner layer of sec 
ondary air forms a buffer zone and reduces to a minimum 
the interference of the secondary air wall with the primary 
low temperature air wall. 
Copending application Serial No. 68,308 discloses the 

use of a secondary air wall that is relatively dry and 
within the high refrigeration temperature range in order 
to have a greater moisture holding capacity for mini 
mizing moisture migration into the primary system. Even 
though this secondary wall was at high refrigeration tem 
peratures at its discharge point, its temperature dropped 
during flow across the open front into the medial refrig 
eration temperature range approaching the low tempera 
tures of the primary air system by the time the secondary 
air was taken into the return duct 20. Accordingly, 
frost formation on the grill 38 and other moisture prob 
lems were only partially understood and met by this 
earlier case. 

it has been discovered that the temperature of the 
Secondary air wall may be lowered into the medial or 
low temperature ranges by providing a larger evaporator 
coil 37 and refrigeration system therefor, and at these 
lower temperatures efficient operation may still be pro 
vided. Although the secondary air wall cannot hold as 
much total moisture as an air wall at higher tempera 
tures, more moisture from the return air is removed and 
deposited on the coil 37 so that total moisture pick-up 
by a medial or low refrigeration temperature air curtain 
is substantial. Furthermore, the evaporator coil 37 may 
be rapidly defrosted by heater 92 and at periods inter 
mediate to the main refrigeration system defrost whereby 
long periods of operation of the main system are pro 
vided to minimize temperature variations of the product 
in the display area. 

It will be noted that the heat load of the lamps 71 
and 83 and of the grill heaters 38 and 44' are taken on 
by the air circulation on the return portion of the cycle 
so that this heat load is not imposed on the food products 
in the display area. This additional heat load is easily 
absorbed by the evaporator means 48, 53 and 37 and 
is important in keeping the air return grills and passages 
open during operation as well as facilitating rapid case 
defrosts of the main evaporator means 43 and 53. 

From the foregoing, it will be understood that sub 
stantial improvements in air circulation and in tempera 
ture and moisture control have been provided in a two 
System open front display case. 

It is to be understood that the foregoing description 
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and accompanying drawing have been given only by way 
of illustration and example, and that changes and modi 
fications in the present disclosure, which will be readily 
apparent to all skilled in the art, are contemplated as 
within the scope of the present invention, which is limited 
only by the claims which follow. 
What is claimed is: 
1. A refrigerated display case having a display area 

with an open front side and at least one shelf therein, 
lamp means mounted below and adjacent to the front of 
said shelf for lighting the display area below said shelf, 
first means for cooling a primary air stream to low re 
frigeration temperatures and circulating said primary 
stream through said display area to cool products therein, 
second means receiving air from said first means and 
forming a wall of primary air across Said open front side, 
said first means including duct means below said shelf 
and extending toward said lamp means, and means for 
discharging primary air out of said duct means into cir 
cumscribing relation with said lamp means. 

2. The display case according to claim in which 
said duct means has a bottom forming wall with a plurality 
of perforated vertical steps through which said primary 
air is discharged into the display area in a surface wiping 
direction with the adjacent surface of said bottom form 
ing wall. 

3. A refrigerated display case having a display area 
with an open front side and at least one shelf therein, 
lamp means mounted below and adjacent to the front 
of said shelf for lighting the display area below said 
self, first means for cooling a primary air stream to low 
refrigeration temperatures and circulating said primary 
air through said display area to cool products therein, said 
first means forming a wall of primary air across said 
open front side, said first means including duct means 
below said shelf extending toward said lamp means, and 
air passage means in communication with said duct means 
and formed between said lamp means and said shelf. 

4. The display case according to claim 3 in which baffle 
means are provided on the front of said shelf and form a 
downwardly sloping surface spaced forwardly from said 
lamp means, and said air passage means includes an air 
channeling guide having a discharge opening behind said 
baffle means. 

5. The display case according to claim 4 including 
return duct means for receiving said primary air from 
said display area and said wall of air and recirculating 
said returning air to said first means, and said baffle means 
deflects air from said air passage means downwardly to 
ward said return duct means. 

6. A refrigerated display case having a display area with 
an open front side and at least one shelf therein, first 
means for cooling a primary air stream to low refrigera 
tion temperatures and for circulating said primary stream 
through said display area to cool products therein, said 
first means forming a wall of primary air across said open 
front side, return duct means for returning said primary 
air from said display area and wall of air to said first 
means for recirculation, lamp means mounted below and 
adjacent to the front of said shelf, delivery duct means 
below said shelf extending toward said lamp means, air 
guide means in communication with said delivery duct 
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means and forming an air passage between said lamp 
means and said shelf, baffle means secured to the front 
of said shelf and being angularly positioned to deflect 
primary air from said air passage toward said return 
duct means. 

7. A refrigerated display case having a display area 
with an open front side, first means for cooling a pri 
mary air stream to low refrigeration temperatures and 
for circulating said primary air through said display area 
and forming a first wall of primary air across the open 
front side, a return flue for returning said primary air 
from said display area and said first wall to said first 
means for recirculation, second means forming a second 
wall of secondary air across said open front side between 
said first wall and ambient air, said second means includ 
ing a vertical discharge chamber in which secondary air 
is moved toward said first wall, and means in said dis 
charge chamber for reducing the velocity of a layer of 
secondary air on the side of the second wall adjacent to 
said first wall. 

8. The display case according to claim 7 including an 
air directionalizing grid in said discharge chamber to 
eliminate turbulence of said secondary air and form it 
into a vertically moving body. 

9. The display case according to claim 7 in which said 
discharge chamber has an enlarged discharge opening, a 
first perforated grill covering said opening, and said last 
mentioned means comprises a second perforated grill in 
tersecting said first grill to form a restrictor for the inner 
layer of secondary air in said discharge chamber and to 
deflect the outer portion of air angularly outwardly into a 
predetermined flow path. 

10. The display case according to claim 7 in which 
said second means includes an evaporator for cooling said 
secondary air to refrigerated temperatures at least as low 
as within a medial temperature range between about 10 
F. and 30 F. 

11. A refrigerated display case having a display area 
with an open front side and at least one shelf therein, 
first means for normally cooling a primary air stream to 
low refrigeration temperatures and circulating said pri 
mary air to cool products in said display area, said first 
means forming a wall of primary air across said open 
front side, duct means receiving primary air from said 
display area and wall of air and delivering it to said 
first means for recirculation, defrost means for defrosting 
said first means, a lamp mounted on the front of said 
shelf, and a portion of said primary air being circulated 
around said lamp and heated thereby in the return por 
tion of the circulation cycle of said primary air to dis 
sipate such lamp heat away from the shelf. 
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