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UNITED STATES PATENT OFFICE 
244,759 

OPEN TOPACCESS REFRGERATED 
DSPA CASE 

Malcolm D. MacMaster, Yardley, Pa., assignor to 
C. W. Bill & Company, Inc., a corporation of 
New Jersey 

Application October 20, 1941, Serial No. 415,684 

My invention relates to open type refrigerated 
display cases adapted for the preservation and 
display of meats, dairy products and the like. 
Open type display cases are of great advantage 

in self service stores and elsewhere but they have 
not generally been used heretofore for the display 
and preservation of meats and dairy products 
because of the necessity of refrigerating such 
products, 
Numerous types of refrigerated vegetable stands 

which are open at the top have been developed 
heretofore, as exemplified by the patent of J. S. 
Hill, No. 2,207,586, dated July 9, 1940. However, 
Open type vegetable stands are designed to cause 
moisture to be deposited upon the vegetables, 
whereas the deposition of moisture on meats and 
dairy products is objectionable even when such 
products are wrapped. Furthermore, vegetable 
stands are generally constructed so that a portion 
Of the cold air from within the display space will 
spill over the front or side walls of the case to 
permit moist warm air to flow into contact with 
the vegetables and deposit moisture thereon. 
While this is desirable in a vegetable stand the 
Continual loss of cold air materially reduces the 
refrigerating efficiency of the construction, 
Certain other constructions, such as those used 

for the display of salads and the like in cafeterias, 

3 Claims. (CL 62-89.5) 

O 

stion of the display space. 
2 

In this way the air 
within the display space is continuously circulat 
ing without drawing in substantial quantities of 
warm moist air which might deposit moisture on 
the articles being displayed. Moreover, the 
cooled air is skimmed off the top of the display 
space, and recirculated so that it does not Spill 
over the front or side walls of the case. By cir 
culating the air within the display space the tem 
perature of the air is maintained substantially 
uniform throughout, whereas the refrigerating 
efficiency of the case is maintained very high by 
elimination of losses due to the Spilling of the 
cold air from the case. 
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One of the objects of my invention is to pro 
vide a novel type of refrigerated display case 
which is open at the top and adapted for use in 
the storage and display of meats, dairy products 
and the like. 

. A further object of my invention is to provide 
an open type refrigerated display case in which 
the deposition of moisture upon articles being dis 
played is reduced to a minimum. 
Another object of my invention is to provide 

an open type refrigerated display case in which 
, the temperature of the air within the display 

have been provided heretofore with an open re 
frigerated well. However, the cold air in such 
Constructions is not circulated and therefore 
tends to settle to the bottom of the well with the 
result that the lower portion of the well is main 
tained at a much lower temperature than the up 
per portion thereof. Such constructions are 
therefore unsatisfactory for use in the preserva 
tion and display of meats and dairy products. 
In accordance with my invention these objec 

tions and disadvantages of constructions of the 
prior art are overcome and open type refrigerated 
cases are provided wherein objectionable con 
densation of moisture on the products being dis 
played is avoided while little or no cool air is lost 
by Spilling thereof over the walls of the case. At 
the same time the air within the display space is 
circulated so as to maintain substantially uniform 
temperatures throughout the display space. 

In the preferred embodiments of my invention 
shown in the figures of the drawings and herein 
after described, the case is provided with a dis 
play Space which is closed at the bottom and 
about the sides but is open at the top and means 
are provided for withdrawing air from the upper 
portion of the display space and serve to pass it 
over refrigerating means back into the lower por 
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space is 
throughout. 
Another object of my invention is to provide an 

Open type refrigerated display case with means 
for circulating air within the display space while 
avoiding spilling of the cooled air over the sides 
of the case. 
These and other objects and features of my 

invention will appear from the following descrip 
tion thereof in which reference is made to the 
figures of the accompanying drawing: 

Fig. 1 is a perspective of a preferred type of 
display case embodying my invention. 

Fig. 2 is a vertical sectional view of the con 
struction illustrated in Fig. 1. 

Figs. 3 and 4 are diagrammatic sectional views 
of alternative constructions embodying my in 
Vention, 

In that form of my invention illustrated in 
Figs. 1 and 2 of the drawings, the display case is 
provided with a front wall 2, end walls 4 and a 
rear Wall 6. These walls extend upward from 
the bottom 8 of the case to form a bin having a 
display and storage space O which is closed at 
the bottom and sides and open at the top. As 
shown in the drawings, I prefer to form the upper 
portion 2 of the front wall 2 with a glass section 
so that articles on display within the space O 
may be readily observed by the customers. The 

maintained substantially uniform 
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lower portion of the front wall as well as the 
bottom , the end walls 4 and the rear wall 6 are 
provided with suitable thermal insulation to pre 
vent heat loss through the sides and bottom of 
the case. 
Within the display space are located article 

supporting means, such as a perforated shelf or 
rack 4, which as shown in full lines in Fig. 2 
may be supported in a raised and inclined posi 
tion or may be located in a lower position, as 
shown in dotted lines. In either position of the 
shelf 4 a space is provided between the shelf and 
the bottom of the case through which cool air 
may be circulated so as to pass upward through 
the openings in the shelf and into contact with 
the articles supported thereon. -- 
The rear wall 6 of the case extends upward 

O 
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4. 
edge 44 of the front wall the operation of the 
case is unsuitable for use in the preservation of . 
meats and dairy products because of the deposi 
tion of moisture on the articles on display and 
excessive accumulation of moisture in the form 
of ice on the coils and because of the loss of 
cold air by spilling thereof over the front wall 
of the case. Generally, therefore, I prefer the 
lower edge 42 of the Warm air baffle to be located 
at or somewhat below the level of the upper edge 
of the front of the case. The thermo-Syphon 
then skims of the warmest portion of the cool 
air from the upper portion of the body of cold 
air maintained and circulated within the display 
space and but little, if any, warm moist air from 
the exterior of the case is circulated over the 

'. Coil. 
higher than the front wall and is provided with 
a forwardly extending projection f6. 
edge of the projection preferably extends down 
wardly at 8 to support illuminating means such 
as the fluorescent lights 20. Refrigerating means, 
shown as a refrigerating coil 22, are supported 
by the rear wall 6 beneath and adjacent the for 
wardly extending projection 6. A baffle member 
24 is located in front of the refrigerating coil and 
is spaced from the rear wall 6 so as to provide 
an air circulating duct, 26 through which air 
cooled by the coll 22 may pass downward into 
the lower portion of the display space O. The 
lower portion 28 of the baffle 24 is preferably 
provided with openings 30 through, which air 
may pass from the duct 26 into the display space 
above the shelf, or article supporting means 4. 
At the same time a portion of the air flows down 
wardly through the lower outlet opening 32 of 
the duct 26 into the space 34 beneath the shelf 

and above the bottom 8 of the case. This air 
then circulates forward toward the front of the 
case and upward through the openings in the 
shelf so as to be distributed over the articles 
being preserved and displayed. A drip pan 36 
may be located below the outlet opening 32 of 
the duct 26 to collect any condensate which ac 
cumulates on the baffle 24 and the lower portion 
28 thereof so as to conduct such moisture to a 
drain 38 in the bottom of the case, 
An important feature of my invention and one 

which serves to prevent cool air from spilling 
Over the front 2 of the case resides in the warm 
air baffle 40 which extends downward from the 
portion 8 of the projection 6 at the top of 
the back of the case. The lower edge 42 of the 
warm air baffle 40 is located at or below the 
level of the upper edge 44 of the front wall of 
the case. In this way the warm air baffle coop 
erates with the baffle 24 to form a continua 
tion 46 of the air duct 26 and to present an 
air inlet 48 which is located substantially at 
or below the level of the upper edge of the front 
wall of the case. A thermo-syphon is thus 

The front 
A characteristic feature of the construction 

illustrated in Figs. 1 and 2 resides in the loca 
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tion of the refrigerating coil 22 at an elevation 
above the level of the upper edge 44 of the front 
wall of the display space. With this construc 
tion the height of the thermo-Syphon and the 
column of cool air in the air duct 26 is sufficiently 
great to cause the air to circulate downward 
through the air duct and upward within the 
display space at a velocity which will overcome 
any tendency for the moisture in the air above 
the case to diffuse downward into the cooler drier 
air in the display space. The moist Warm air 
above the articles being displayed is thus driven 
upward and away from the cooled products in 
the display space. Moreover, any moist air which 
does mingle with the cool air returning to the 
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refrigerating coil is cooled thereby so that the 
coil acts as a conditioning element which regul 
lates the moisture content of the air and Serves 
to remove excess moisture therefrom. This ree-.. 
ulation of the moisture content of the air prior 
to its passage into contact with the articles being 
displayed together with the creation of air cur 
rents of sufficient velocity to prevent moist air. 
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formed by means of which the air passed over 
the refrigerating coil 22 is drawn from the upper 
portion of the display space to and caused to 
flow upward through the portion 46 of the air 
tduct 26 to the refrigerating coil and thence 
downward adjacent the rear of the case into the 
lower portion of the display space. 
While the lower edge 42 of the warm air baffle 

40 may be spaced a short distance above the 70 
upper edge 44 of the front wall of the case, I 
have found in practice that this distance should 
not exceed an inch or so for the most efficient 
operation of the case, and when the edge 42 is 
as much as four inches above the level of the 

from coming into contact with the cooled articles, 
insures the preservation of the articles in a cooled 
but dry condition despite the fact that the case 
is open to the atmosphere at the top. 

In some instances I have found it desirable to 
supplement the refrigerating coil by providing a 
second cooling coil 50 located adjacent the bottom 
of the display space beneath the shelf 4. How 
ever, for most purposes such a supplementary coil 
is not necessary. 
By forming the warm air baffle 40 of material 

having low heat conductivity the deposition of 
moisture thereon is reduced to a minimum. How 
ever, I generally provide a drain gutter 52 at the 
lower edge of the warm-air baffle 40 to conduct any 
condensate formed to the end of the case so that 
it cannot drip onto the articles being displayed. 
A tag molding 54 is positioned adjacent the lower 
edge of the transparent portion 2 of the front 
wall of the case for indicating the price of various 
articles supported on the shelf 4. 
While I prefer to employ a construction such 

as that shown in Figs. 1 and 2, in which the air 
is circulated by a thermo-Syphon action, the air 
may be positively circulated through the display 
space, as illustrated by the constructions shown 
in Figs, 3 and 4. 

In the construction of Fig. 3 the display case is 
generally similar to that shown in Figs. 1 and 2, 
but a blower or fan 60 is located beneath the for 
Wardly projecting portion 62 of the rear wall 64 of 

75 
the case so as to draw air positively upward 
through the portion 66 of the air duct 68 and 



5 
direct the air downward over the refrigerating 
coil TO into the lower portion of the display Space 
2. 
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The case illustrated in Fig. 4 differs from that 
shown in Figs. 1, 2 and 3 in that the walls of the 
case are all of substantially the same height. The 
rear wall 80 of the case is provided with a baffle 
member 82 which cooperates therewith to form an 
air duct 84 for circulating the air within the dis 
play space 86. The upper end of the air duct com 
municates with the display space through the in 
let openings 88 located below the upper edge of 
the rear wall and at or below the level of the upper 
edges of the other walls of the case. The lower 
end of the duct 84 communicates with the lower 
portion of the display space through the outlet 
opening 90 and a fan or blower 92 is located ad 
jacent the outlet opening to draw air downward 
through the air duct 84 and circulate it toward 
the front of the case beneath the shelf or article 
supporting means 94. 

In each of the forms of my invention illustrated 
in the drawings the air circulated through the 
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6 
transversely of said section and spaced above said 
bottom to define a chamber, an air duct having 
an upper air inlet opening extending along one 
portion of the sides adjacent the plane of the 
lowest portion of the open top of said section and 
an air outlet communicating with said chamber, 
means including a motor-driven fan for insuring 
a positive downward flow of air through said duct 
to skim of air from the top of the section and 
discharge it downwardly to said chamber, said 
perforate shelf constituting not Only a supporting 
means for goods but also means to distribute air 
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display space is drawn from the upper portion of 
the display space and passed over refrigerating 
means into the lower portion of the display Space, 
thereby insuring substantially uniform tempera 
ture conditions throughout the display space. By 
drawing the air from the upper portion of the dis 
play space the cool air never builds up to a level 
above the upper edges of the side walls of the case 
and therefore it does not spill over these walls and 
a high refrigerating efficiency is maintained. 

25 
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Moreover, by drawing the air circulated over the . 
coil and over the cooled portions of the case from 
the body of cool air maintained in the display 
space, but little, if any, warm moist air from the 
exterior of the case is drawn into the air circuit 
and the deposition of moisture on the articles be 
ing displayed and on the cold portions of the case 
or on the coil, is reduced to a minimum. Further 
more, if moist air from the exterior of the case 
is entrained or mingled with the air adjacent the 
top of the storage space it is passed over the cool 
ing coil before coming into contact with the ar 
ticles on display, so that its temperature is re 
duced causing its moisture to be deposited on the 
coil rather than on the meats or other products in 
the display Space. 
While I have illustrated and described certain 

preferred embodiments of my invention, it will 
be readily understood that the form, design, and 
construction of open type display cases embody 
ing my invention may be varied considerably. 
Thus, for example, construction generally similar 
to that shown and described in the copending 
application of Floyd C. Lowell, Serial No. 378,503, 
filed February 12, 1941, now Patent No. 2,290,647, 
granted July 21, 1942, may be employed without 
using the doors which close the top of the dis 
play space. Therefore, it should be understood 
that the embodiments of my invention shown in 
the drawings and herein described are intended 
to be illustrative of my invention and are not 
intended to limit the scope thereof. 

claim: 
1. An open self service refrigerated display case 

having means for maintaining a continuous re 
circulation of cooled air within the confines of 
an open topped section thereof with minimum 
loss of such air or addition of outer air, said case 
including an element forming the bottom of said 
open topped section, wall structure extending 
substantially vertically therefrom to define the 
sides of said section, a perforate shelf extending 
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from said chamber upwardly throughout the 
cross sectional area of said section above said 
shelf, and means for cooling the air within said 
Section. 

2. An open self service refrigerated display case 
having means for maintaining a continuous re 
circulation of cooled air within the confines of 
an open topped section thereof with minimum 
loss of such air or addition of outer air, said case 
including an element forming the bottom of said 
open topped Section, Wall structure extending 
substantially vertically therefrom to define the 
sides of said section, a perforate shelf extending 
transversely of said Section and spaced above said 
bottom to define a chamber, an air duct having 
an upper air inlet opening extending along one 
portion of the sides adjacent the plane of the 
lowest portion of the open top of said section and 
an air outlet communicating with said chamber, 
means including refrigerating coils within said 
duct and a motor-driven fan for insuring a posi 
tive downward flow of air through said duct to 
skim of air from the top of the Section and dis 
charge it downwardly to said chamber, said 
perforate shelf constituting not only a supporting 
means for goods but also means to distribute air 
from said chamber upwardly throughout the 
cross sectional area of said section above said 
shelf. 

3. An open self service refrigerated display case 
having means for maintaining a continuous re 
circulation of cooled air within the confines of 
an open topped section thereof with minimum 
loss of Such air or addition of Outer air, said case 
including an element forming the bottom of said 
open topped section, wall structure extending 
substantially vertically therefrom to define the 
sides of said section, a perforate shelf extending 
transversely of said section and spaced above Said 
bottom to define a chamber, an air duct having 
an upper air inlet Opening extending along one 
portion of the sides adjacent the plane of the 
lowest portion of the open top of Said section and 
an air outlet communicating with said chamber, 
means including refrigerating coils and a motor 
driven fan for insuring a positive downward flow 
of air through said duct to skim off air from the 
top of the section and discharge it downwardly 
to said chamber, said perforate shelf constituting 
not Only, a Supporting means for goods but also 
means to distribute air from said chamber up 
Wardly throughout the Cross sectional area of 
said Section above said shelf and inwardly di 
rected baffles adjacent said open top opposite said 
upper air inlet to direct air across said open top 
towards said inlet. 

MALCOLM. D. MACMASTER, 

(References on following page) 
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