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This invention relates to display cases, par 

5 Claims. 

ticularly to those equipped with refrigeration for 
the storage and display of perishable merchan 
dise, and has for its principal objects to provide 
for substantially uniform temperatures in all 
parts of the display compartment; to provide for 
uniform movement of chilled air throughout the 
interior of the display case; to provide mechani 
cal means for effecting forced circulation of air 
from one end of the display case to the other; 
and to effect inlet of air at one end of the re 
frigerated compartment in divided streams of 
progressively decreasing temperatures from the 
bottom toward the top throughout the height of 
the display case, thereby effecting transverse cir 
culation of air from the top to the bottom of the 
refrigerated space. 
Other important objects of the invention are 

to provide a display case with refrigerating ele 
ments located and constructed so that they do 
not interfere with merchandise on display; and 
to provide refrigerating elements which occupy 
a minimum of display, or storage space. 

In accomplishing these and other objects of the 
invention, as hereinafter pointed out, we have 
provided improved details of structure, the pre 
ferred form of which is illustrated in the accom 
panying drawings, wherein: 

Fig. 1 is a perspective view of a display case 
equipped with a refrigerating and circulatory 
System embodying the features of the present in 
vention, a part of the front wall of the case be 
ing broken away to better illustrate the louvers 
through which air is circulated from the interior 
of the case to an element carried at the end of 
the case. 

Fig. 2 is a longitudinal vertical section through 
the case, particularly illustrating the air circu 
latory System and the location of the cooling ele 
ments. . 

Fig. 3 is a vertical cross-section through the 
display case, with a part of the cooling element 
housing broken away to better illustrate the air 
rangement of cooling coils. 

Fig. 4 is a detail section on the line 4-4 of 
Fig. 2. 

Fig. 5 is a detail perspective view of the fan 
housing and illustrating its connections with the 
adjacent cooling element housing and the air 
transfer duct, wherethrough air is moved from 
one end of the display case to the other. 

Fig. 6 is a fragmentary perspective view of a 
portion of one of the cooling elements, particu 
larly illustrating the fins thereof. 

Referring more in detail to the drawings: 

designates a display case including insulated 
front and rear walls 2-3, end walls 4-5, a bot 
tom 6, and a counter top 7 to form a refrigerated 
compartment 8 adapted to contain perishable 
merchandise or the like. In the illustrated in 
stance the compartment 8 is divided by a reticu 
lated shelf 9, located at a point about midway 
the height of the display case, into a lower stor 
age space O and an upper display space f . The 
front wall 2 inclines inwardly above the level of 
the shelf 9, toward the counter top , and is pro 
vided with a plurality of transparent panels 2 
through which merchandise is displayed to the 
view of a customer. The wall 3 also slopes to 
ward the counter top above the shelf, and is 
provided with a series of door openings 3 nor 
mally closed by doors 4. Access, to the storage 
space is attained through door openings 5 that 
are provided in the rear Wall and Which are 
closed by doors 6. The display case structure 
thus far described is conventional and Specifical 
ly forms no part of the present invention. 

Located in each end of the display case, in 
juxtaposition with the inner faces of the end 
walls 4 and 5, are air cooling elements f and 
8, each including a coil arranged in horizontal 

ly positioned hairpin loops conforming in length 
to the shape of the end walls and having Spirally 
wound fins 9 for increasing the conductive sur 
faces in contact with air circulated thereover. A 
suitable refrigerant is Supplied to the coils 
through inlet pipes 20 connected with their lower 
ends and, after circulation through the coils, is 
returned through pipes 2 that are connected 
with the upper ends of the coils. 

Located in covering relation with the coils are 
shield-like housing plates. 22 and 23 respective 
ly, which conform in shape to the transverse sec 
tion of the compartment 8 and have side flanges 
24 respectively engaging the inner faces of the 
front and rear walls for support thereof in 
spaced relation with the inner surfaces of the 
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end walls to form vertical air passages 25 and 
26. The shield-like housings terminate short of 
the top and bottom of the display case to pro 
vide upper inlet and outlet openings 28-29 and 
lower openings 30-3. The openings 28 and 29 
communicate directly with the interior of the dis 
play space, while the openings 30 communicate 
with a fan housing 32, which in turn communi 
cates with the opening 3 through a horizontal 
duct 33 that is formed by a plate 34 extending 
horizontally of the display case in Spaced rela 
tion with the bottom 6, and which has its side 
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2 
inner faces of the front and rear walls, as clearly 
shown in Fig. 3. 
The fan housing includes a horizontal top or 

cover 36 that engages under the lower edge of the 
shield-like housing 22, and is supported by a ver 
tical plate 37 that rests upon the bottom 6, as best 
shown in Fig. 5. The plate 37 extends completely 
acroSS the Width of the storage Space and is pro 
vided with lateral flanges 38 engaging the front 
and rear walls of the case. The cover 36 is of 
shorter length than the plate 37, and connected 
to the ends thereof and with the plate 35 are end 
plates 39 and 40 having openings 4 and 42 that 
communicate with chambers 43 and 44 that are 
formed between the end plates and the front and 
rear walls of the housing, as shown in Fig. 4. 
The lower edge of the shield-like housing 22 has a 
laterally extending flange 45, seated upon the top 
of the fan housing and of length to extend com 
pletely across the display case to close the top 
of the chambers 43 and 44 with the exception of 
the spaces directly below the housing 22 which 
form openings 46 having connection with the air 
inlets of the fan housing. The plate 37 forming 
the front of the fan housing is provided between 
the end plates 39 and 40 with an Outlet opening 
47 communicating directly with the inlet end of 
the duct 33, asbest shown in Fig. 2. Located with 
in the fan housing is a motor 48, having an ar 
mature shaft 49 projecting from the ends thereof, 
to carry impellers 50 and 5 preferably of the sir 
occo type. The shield-like housing 22 is provided 
with a series of vertically spaced openings 52 that 
are covered by inwardly projecting louvers 53 
extending inwardly-and downwardly, as shown in 
Fig. 2, to direct air over the coils and toward the 
inlets to the fan housing. The shield-like housing 
23 is provided with similarly spaced openings 54 
COvered by upwardly directed louvers 55 project 
ing into the compartment 8 for giving slight up 
Ward movement of the air streams that are dis 
charged through the respective openings, so as 
to maintain the streams for substantially hori 
ZOntal travel across the length of the case for 
paSSage through the openings 52. 
In operating a display case constructed and 

aSSembled as described, the merchandise to be 
displayed is placed within the display space and 
the merchandise to be stored is placed in the stor 
age Space. A refrigerant is supplied to the Cool 
ing elements through the respective inlet pipes 
20 for circulation upwardly through the coils and 
is returned to the source of supply through the 
Outlet pipes 2. After starting the fan motor, 
air is drawn by the impellers from the interior 
of the case through the upper openings 28 and 
through the louvered openings 52 for circulation 
Over the coils of the cooling element 7, so that the 
air is cooled before it is drawn through the open 
ings 46 into the chambers 43 and 44, and thence 
through the inlet openings 4 f and 42 of-the fan 
housing. The initially cooled air is then dis 
charged by the impellers through the outlet 47 
of the fan housing into and through the duct 33 
to the openings 3 leading to the vertical pas 
Sageway 26, the air being discharged under suffi 
cient pressure so that it circulates upwardly 
around the coils of the cooling element 8. As 
the air moves upwardly around the coils, portions 
thereof are discharged through the louvered open 
ings 54 to move in the direction of the inlet open 
ings in the opposite end of the case. As the air 
moves upwardly over the coils, the temperature 
thereof is gradually reduced, SO that the air 
streams discharged through the openings 54 pro 

2,152,291 
gressively vary in temperature, the coldest stream 
being discharged through the upper opening and 
the warmest through the lower opening. This 
discharge of air at different levels and temper 
atures, sets up Secondary or transverse currents 
since there is the natural tendency for the warm 
er air to rise and the cooler air to fall so that the 
air in all parts of the display and storage spaces 
is in constant motion to maintain substantially 
uniform effective temperatures surrounding the 
merchandise contained therein. The air is thus 
kept in constant circulation and is maintained at 
the required temperature incidental to its contact 
with the cooling elements during portions of its 
cycle of circulation. 
From the foregoing it is obvious that We have 

provided a refrigerating apparatus for a display 
case and the like wherein the air takes up heat 
from the merchandise and carries it into direct 
heat exchange relation with the cooling elements 
So that the refrigeration is more effective and can 
be operated at less cost. The air circulation sys 
tem also obviates the usual difficulties encoun 
tered because of moisture condensation, obscure 
ment of the merchandise, and Occupation of use 
ful Space in the refrigerated compartment. 
What we claim and desire to secure by Letters 

Patent is: 
1. In a compartment to be refrigerated, means 

forming vertical passageways at opposite loca 
tions in the compartment and having air inlet 
and outlet openings respectively, a refrigerating 
element in each of the passageways, a duct con 
necting the lower ends of the passageways, and 
means connected with said duct for effecting cir 
culation of air from the compartment and 
through one of said passageways for movement 
through said duct to the other of said passage 
ways for discharge into the compartment. 

2. In a compartment to be refrigerated, shield 
like housings forming air passageways in the re 
spective ends of the compartment, refrigerating 
elements supported in said passageways, a duct 
extending along the bottom of the compartment 

... and having connection with Said paSSageWayS, 
and a fan connected with said duct for circulat 
ing air from one of said passageways through the 
other to be refrigerated by said refrigerating ele 
ments and for circulation through the compart 
ment. 

3. In a compartment to be refrigerated, shield 
like housings foming vertical passageways at the 
ends of the compartment and having air inlet 
and outlet openings respectively, a refrigerating 
element in at least one of the passageways, a 
duct connecting the passageways, and means 
connected with said duct for effecting circulation 
of air from the compartment and through one of 
said passageways for movement through said 
duct to the other passageway for discharge into 
the compartment. 

4. In a case having a compartment to be re 
frigerated, shield-like housings forming vertical 
passageways at the ends of the compartment and 
having air inlet and outlet openings respectively, 
a refrigerating element in each of the passage 
ways, a duct connecting the lower ends of the 
passageways, and means connected with said 
duct for effecting circulation of air from the com 
partment and through one of said passageways 
for movement through said duct to the other pas 
sageway for discharge into the compartment. 

5. In a compartment to be refrigerated, means 
forming vertical passageways at opposite loca 
tions in the compartment and an interconnecting 
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2,162,291 3 
paSSageway at the bottom ends of the vertical 
paSSageWays, a refrigerating element in at least 
One of Said passageWays, One of said vertical pas 
Sageways having a series of vertically spaced air 
inlets from the compartment and the other a 
Series of air outlets to the compartment, and 
means connected with said passageways for 
effecting circulation of air from the compartment 
through one of the vertical passageways and 

through the connecting passageway for return to 
the compartment through the other vertical pas 
sageway, said-air being drawn in and discharged 
through said inlets and outlets at the respective 
elevations thereof. 

RAYMOND H. STARR. 
CLARENCE MASTERS. 
CHESTER, K. LMAN. 


