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Patented Sept. 12, 1950 2,522,090 

UNITED STATES PATENT office 
REFRGERATED DISPLAY CASE 

Edward F. Brill and Orval Schroeder, Milwaukee, 
... Wis.; said Schroeder assignior to said Brill 

Application March 29, 1947, Serial No. 738,182 
(CI. 62-89.5) 6 Claims. 

. 
This invention relates, in general, to refriger 

ated display cases and has particular relation to 
improvements in refrigerated display cases which 
are adapted to contain and display articles of 
merchandise, such as frozen foods and the like, 
and to keep the merchandise in a cool and re 
frigerated condition and at the same time permit 
effective display of the articles or packages of 
frozen food or the like, and free and convenient 
access to the same by the customer. 
While the particular display case which we 

Shail describe hereinafter in connection with the 
drawings is, in general, of the type in which the 
refrigerated compartment for the articles of mer 
chandise may, when in service, be open at one 
side, for example, at the front, it is to be under 
stood that the invention is not limited in all re 
spects to this particular type of case, but may 
be embodied in other cases as Suitable or desired. 
In prior refrigerated display cases for self 

service of frozen foods and the like, difficulties 
have been encountered in keeping the articies of 
merchandise in a cool and refrigerated condition 
and, at the same time, in position for effective 
and satisfactory display and for ready and free 
access by the customer for removal from the case. 
Difficulty has also been encountered in sealing 
the case against the entry of warm air and in 
preventing the collection of moisture and frost 
ing, particularly on the exposed surfaces of the 
articles or packages within the case and on the 
adjacent parts of the case. Moreover, prior cases 
of this sort have mot had provision for support 
ing, for example on shelves, regular or other 
shaped articles that may be so supported and dis 
played in combination with one or more wells 
for irregular or other shaped articles not adapted 
to be so Supported and displayed and in such 
manner that the customer may have a complete 
view or survey of all of the articles-those on 
the shelves and those in the wells-from the 
front of the case. 
In one prior scheme the case has had a com 

partment for the articles or packages of frozen 
food or the like, provided with an entrance open 
ing at the front combined with means for di 
recting cold or refrigerated air upwardly at the 
rear to the upper part of the compartment, and 
for passing the refrigerated air downwardly and 
forwardly immediately back of the front open 
ing to exclude heat from the Outside air. Cases 
of this sort have not displayed the articles of 
merchandise on overlying shelves, and, where 
the articles are stacked in the merchandise hold 
ing compartment, have relied solely on the stream 
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of refrigerated air at the back and top and along 
the open front to maintain the articles in cold or 
refrigerated condition, 
One of the main objects of the present inven 

tion is to provide in a case of the character de 
scribed having shelves for supporting the articles 
Or packages of frozen food or the like in over 
lying rows in the refrigerated display compart 
ment, the combination with such case of means 
for circulating a refrigerating medium through 
the shelves, combined with means for passing cold 
Or refrigerated air under pressure from position in 
proXimity to the forward end of the top of the 
upper row of articles downwardly over the front 
sides of the articles on the shelves to exclude 
heat from the outside and to prevent moisture 
Collection and frosting of the articles or pack 
ages on the shelves. 
Another object of the invention is to provide 

a refrigerated display case of the character de 
scribed wherein there are ducts not only at the 
rear and top of the compartment, but also with 
in the shelves, combined with means for directing 
cold or refrigerated air under pressure upwardly 
along the rear and through the shelves to the 
upper part of the compartment, and for pass 
ing this refrigerated air from position in proxim 
ity to the forward end of the top of the upper 
row of articles downwardly over the front sides 
of the articles on the shelves, for the purposes 
described. 
Another object of the invention is to provide 

a refrigerated display case of the character de 
Scribed wherein the shelves are in the form of 
cold plates through which a suitable refrigerant 
or refrigerating medium is circulated, combined 
With means for passing refrigerated air from po 
Sition in proximity to the forward end of the top 
of the upper row of articles downwardly over the 
front sides of the articles on the shelves for the 
purpose described. , 
Another object of the invention is to combine 

one or more wells with the shelves, in the manner 
more fully disclosed in our copending application 
Serial No. 738,180, filed Mars 29, 1947, issued as 
Patent Number 2,499,088 on February 28, 1950, 
and to provide for directing downwardly into or 
toward the one or more wells the stream of cold 
or refrigerated air which is directed downwardly 
Over the front sides of the articles from the top 
of the compartment. 
Another object of the invention is to provide at 

the top of the refrigerated merchandise holding 
compartment a removable auxiliary air cooler 
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provide at the forward end of the top of the 
shelves an outlet duct 4 for discharging cold 
or refrigerated air downwardly across the front 
ends of the foremost articles on the shelves and 
into Or toward the well 2. ; - - ? ???. ??? . . " ? 

...Above the wall 35 is a compartment 45, the 
Walls of which house, part of the refrigerating 
apparatus. This apparatus perse may be of any 
Suitable or preferred type well known in the 
art. Sufice it to state that it is shown as com 
prising a compressor unit 46, evaporator, pan 4, 
fan motor 48, and blast cooler 49 which, in oper 
ation, delivers cold air of a temperature adapted 
to maintain the articles or packages of mer 
chandise in the desired cold or refrigerated con 
dition through a duct 50 and the opening 36 into 
the upper duct 4. 
In Operation, the cold stream of air entering 

the upper duct it through the opening 36 cir 
culates as shown by the arrows in Figure 2. Up 
on entering the duct 40 a part of the cold air 
flows forwardly and is discharged through the 
outlet 4 downwardly across the front sides of the 
articles or packages 3 within the compartment 
. The remainder of the cold air, passes rear 
Wardly through the duct 40 and then downwardly 
through the duct 32 into the upper duct 30. 
Upon entering the upper duct 30 the cold air 

paSSes for Wardly through this duct. At the for 
Ward end of the duct 30 the cold air passes into 
the forward end of the underlying duct 3 and 
then rearwardly through this duct into the duct 
32 and downwardly into the ducts within the 
next lower shelf. Upon entering the lowermost 
duct 3i the cold air passes rearwardly to the up 
per end of a vertical duct 59 adjacent the inner 
side of the rear wall f of the case. The lower 
end of the duct 59 opens at 62 into the storage 
compartment 8. Rising through the compart 
ment 8 the cold air continues to rise through 
side ducts one of which is shown in dotted lines 
at 63 in Figure 1, and is returned through these 
ductS 63 to the blast cooler 49 where it is cooled 
or refrigerated and recirculated as described. 
The stream of cold air discharged downwardly 

through the outlet á í blankets the open accessible 
side of the refrigerated merchandise holding con 
partment with cold air. This effectively prevents 
the collection of moisture and frosting, particu 
larly on the exposed foremost surfaces of the 
merchandise and the adjacent portions of the 
case. Heat and moisture from the outside are 
thus excluded, and the merchandise is main 
tained in its proper cold and refrigerated condi 
tion. The cold air which enters the well 2 may 
pa-SS upwardly and into a duct 97 in the front 
part 3, and upon entering this duct the cold air 
Inay be paSSed down Wardly into a horizontal duct, 
98 and rearwardly to the upper end of the vertical 
duct 59. 
The Storage compartment 8 is cooled by the 

circulation of cold air through the overlying 
duct; also by the coid air circulating downward 
ly along the back of the same through the duet 
59 and by the circulation through the compart 
ment 8 to the ducts 63. 
The packages 3 in the respective rows are 

yieldingly forced forwardly against the stops 23 
by coiled springs 65, in general, in the manner 
discosed in the copending, application of Ed 
ward F. Brill, Serial No. 662,396, filed April 15, 
1946. The Springs 65 are shown interposed and 
acting between the inner side of the rear wall í 
and the rear side of the rearwardmost packages 
in the respective roWs. These rearward most 
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6 
packages may be dummy packages fastened to 
the springs or to Spring followers to prevent 
their removal from the case. 
As shown in Figure 1, the shelves are pref 

erably arranged with their downturned front ends 
23 extending forwardly increasing distances from 
the bottom row to the top row. The lower sides 
or bottoms of the foremost packages in their re 
spective rows extend forwardly from the walls 2. 
Ehis permits the customer to conveniently grasp 
the forwardmost package 3 in any desired roW, 
and to remove the same from the case, for ex 
ample, by tilting the package, as shown in dotted 
lines at 68 in Figure 1. 
The downturned forward ends 43' and 23 ex 

tend continuously in a horizontal direction across 
the front of the shelved portion of the refriger 
ated merchandise holding compartment for the 
articles or packages 3. Outer facing pieces 2 
are secured by screws T3 to the downturned for 
ward ends 4 o' and 23. These pieces or strips 
2 extend horizontally and continuously acroSS 
and cover the forward sides of the depending 
flanges 40' and 23. The pieces 72 are preferably 
formed of rubber, Wood, plastic, or other non 
frosting material. The heads at the outer ends of 
the screws 3 are also preferably formed of or 
covered with rubber, wood, plastic, or other non 
frosting material. 
The outer surface of each piece 72 has grooves 

76 set at an angle so that price markers 77 may 
be flexed to arcuate form and Secured in place 
in front of the respective rows or articles by 
springing the ends of the markers 7 into the 
grooves 76. 
The articles or packages 3 in the well 2 may 

be yieldingly forced outwardly against the inner 
side of the front wall part by one or more coiled 
springs acting, for example, against a suitable 
follower f. . . . 

In the form of case shown in Figure 3 the 
shelves are formed by cold plates provided, 
for example, with internal coils, Such as shown 
in detail in the copending application before re 
ferred to, through which a suitable refrigerant 
is circulated. The parts of the case shown in 
Figure 3 which are like or similar to parts of the 
case shown in Figure 1 are designated by primed 
reference characters corresponding with the ref. 
erence characters used in Figure 1. 
Where the shelves are in the form of cold 

plates with refrigerant coils therein, the coils are 
Connected in series with the refrigerating ap 
paratus except for the condenser designated in 
its entirety at 76 by suitable tubes, as more fully 
disclosed in the previously identified application 
of Edward F. Brill, or otherwise as desired. Suffice 
it to state that the tubes connect the refrig 
erating apparatus G with the refrigerant inlet 
of the upper cold plate overlying the upper row 
of packages f3, the outlet of this plate with the 
inlet of the next lower plate, the outlet of this 
next plate with the inlet of the next plate, the 
outlet of this next plate with the inlet of the 
next plate, the outlet of this next plate with 
the inlet of the bottom plate, and the outlet of 
the bottom plate with the refrigerating appara 
tuS 76. 
The refrigerating apparatus 6 is housed, for 

example, within a compartment 8 at the top 
of the case. The walls of the compartment, 8 
have louvers 9 through which air may circulate 
into and from the compartment. 
The cold plate f’ above the upper row of 

articles is spaced downwardly from the cold plate 
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at the top of the compartment 7, and it and the 
cold plates '' overlying the other rows of ar 
ticles have package stops 80 Suitably secured to 
their forward ends. The package stops 80 co 
operate with the upper outer sides of the fore 
most articles 3' in the underlying roWS and are 
scooped or hollowed out at 8 for access to the 
lower portions of the articles in the overlying 
rows. The stops 80 are preferably formed of 
rubber, Wood, plastic or other non-frosting 
material. 
The articles or packages 3' in the respective 

rows may be forced forwardly against the stops 
80 by springs 65 as in the preceding embodi 
ment of the invention. The articles or packages 
3' in the well 2' may be forced outwardly by 

springs iO, also as in the preceding embodiment 
of the invention. A follower for the articles in 
the well 2' is shown at 84. An air Seal, for ex 
ample, in the form of a flexible rubber or rub 
ber-like drop curtain 85 may be secured along 
the bottom of the forward marginal edge of the 
lower shelf to depend into Sealing engage 
ment with the articles in the well 2' to Seal the 
rearwardmost of such articles against entry of 
heat, warm air, or moisture, if desired. 
In Figure 3 the front opening 4' is shown pro 

vided With a removable cover 86 for closing this 
opening at night or whenever the case is not in 
use. The cover 86 is shown as reduced at its 
inner end at 87 to enter the opening 4, and is 
provided with snap catches 88 for securing it in 
place. The cover 86 is removed bodily. 
In Figure 3 the space betWeen the upper and 

downwardly spaced cold plates f' is provided 
with an auxiliary air cooler and dehydrater 90 
which is adapted to be removed by sliding it from 
between the cold plates for defrosting or the like. 
Secured to the front end of the air cooler 90 is 
a member 9 which extends continuously across 
the front of the same. 
The air cooler 90 has a plurality of upper ducts 

92 opening inwardly from the front of the case 
through an opening 93 in the member 9; also a 
plurality of underlying ducts 94 discharging 
from the front of the case through a discharge 
outlet or discharge outlets 95 opening through 
the member 9. The member 9 is preferably 
formed of rubber, Wood, plastic or other non 
frosting material. The rear ends of the ducts 
92 open downwardly into the rear ends of the 
ducts 94 for circulation of air through these 
ducts, as indicated by the arrows. Rearwardly 
extending fins 96 between the upper ducts 92 and 
similar rearwardly extending fins 96 between the 
lower ducts 94 constitute a unitary part of the 
auxiliary air cooler and dehydrater and provide 
a radiator-like construction, and thereby maxi 
mum cooling surface for the air passing through 
the ducts 92 and 94. A horizontal and rear 
Wardly extending partition 98 separates the up 
per ducts from the lower ductS. 

In operation, as the auxiliary air cooler and 
dehydrater 90 is cooled or refrigerated, a naturai 
fioW of air is produced therethrough. The 
warmer air enters through the upper openings 
93 and passes into the upper duct 92. As this 
air is cooled or refrigerated, it passes rearwardly 
and down into the lower duct 94 and flows for 
wardly and is discharged through the openings 
95. The stream or streams of air discharged 
from the opening or Openings 95 passes, by rea 
Son of its cooled or refrigerated condition, down 
wardly over the front sides of the rows of pack 
ages on the shelves i and blankets the open 

O 

20 

25 

30 

35 

40 

45 

5 5 

69 

65 

70 

8 
accessible side of the refrigerated mechandise 
holding compartment with cold air. This effec 
tively prevents the collection of moisture and 
frosting, particularly on the exposed foremost 
surfaces of the merchandise and the adjacent 
portions of the case. Heat and moisture from 
the outside are thus excluded, and the merchan 
dise is maintained in its proper cold and refrig 
erated condition. At the same time the cold 
plates Or shelves f?' cool or refrigerate the Space 
within the blanket of cold air So that relatively 
low temperatures may be maintained and mois 
ture collection and frosting eliminated without in 
anywise reducing the effectiveness of the air 
stream over the forward sides of the packages. 

In the diagram shown in Figure 4, six cold 
plates or shelves are indicated at a, b, c, d, e, and 
f. They may be placed, for example, in the re 
frigerated merchandise holding compartment of 
the case, as previously described. 

Separate refrigerating, or refrigerating and 
condensing, or refrigerant circulating units are 
ShoWn at A and B. The cold plates a, c, and e 
are connected in series to the refrigerating or 
refrigerant circulating unit A and the alternate 
Coldplates b, d, and f are connected to the re 
frigerating or refrigerant circulating unit B. 
Thus freezing of a bearing in one compressor 
or tube rupture, or freezing of a waive or other 
failure in One of the refrigerant circuits will not 
result in complete failure. At least partial cool 
ing will be provided by the other circuit, and 
the cold plates or refrigerating devices therein 
and the merchandise holding compartment of the 
case will be cooled or refrigerated thereby. 
The embodiments of the invention shown in the 

diaWings are for illustrative purposes only, and 
it is to be expressly understood that said draw 
ings and the accompanying specification are not 
to be construed as a definition of the limits or 
Scope of the invention, reference being had to the 
appended claims for that purpose. 
We cai 
1. A refrigerated display case comprising a 

cabinet having a merchandise holding compart 
ment, Spaced apart shelves for supporting articles 
in overlying rows in said compartment, inter 
connected distribution ducts at the rear and top 
of the compartment and between said shelves; 
also a duct overlying the upper row of articles, 
With outlet means at the forward end of Said last 
duct, and means for Supplying refrigerated air to 
rear duct and to the ducts between said shelves 
and into Said overlying duct, a portion of the re 
frigerated air discharging only from the outlet 
means at the forward end of said overlying duct 
downwardly over the front sides of the articles 
on the shelves to exclude heat from the outside 
and to prevent moisture collection and frosting 
of the articles. 

2. A refrigerated display case comprising a 
cabinet having a merchandise holding compart 
ment, Spaced apart shelves for Supporting articles 
in Overlying roWS in Said compartment, distribu 
tion ducts for conveying a refrigerating medium 
between the shelves and including a duct having 
ar, outlet for passage of refrigerated air from po 
Sition in proximity only to the forward end of 
the top of the upper row of articles downwardly 
OVer the front sides of the articles on the shelves 
to exclude heat from the outside and to prevent 
moisture collection and frosting of the articles, 
a storage compartment beneath said merchandise 
holding compartment with additional duct means 

is communicating with said first distribution ducts 
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for conveying the refrigerated air along the wall 
of said storage compartment for refrigerating the 
same and means for delivering a refrigerating 
medium to Said ductS. 

3. A refrigerated display case according to 
claim 1 wherein the ducts between the shelves ex 
cept for the overlying duct are closed against dis 
charge of the refrigerated air from the forward 
ends thereof. - 

4. A refrigerated display case comprising a 
cabinet having a merchandise holding compart 
ment, spaced apart shelves for Supporting articles 
in overlying rows in said compartment, distribu 
tion ducts for conveying a refrigerating medium 
between the shelves, means for discharging re 
frigerated air from position in proximity to the 
forward end of the top of the upper row of ar 
ticles downwardly over the front sides of the 
articles on the shelves to exclude heat from the 
outside and to prevent, moisture collection and 
frosting of the articles, Said last means compris 
ing an auxiliary air cooler and dehydrater re 
movable from the case for defrosting, and means 
for delivering a refrigerating medium to said first 
named ductS. 

5. A refrigerated display case comprising a 
cabinet having a merchandise holding compart 
ment, spaced apart shelves for Supporting articles 
in overlying rows in said compartment, distribu 
tion ducts for conveying a refrigerating medium 
between the shelves, means for discharging re 
frigerated air from position in proximity to the 
forward end of the top of the upper row of ar 
ticles downwardly over the front sides of the air 
ticles on the Shelves to eXclude heat from the 
outside and to prevent moisture collection and 
frosting of the articles, said last means compris 
ing an auxiliary - air cooler and dehydrater hav 
ing a duct opening inwardly from the front of 
the case and extending to the rear of the case, 
With the rear end of Said duct opening into an un 
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derlying duct extending to and discharging from 
the front, said ducts Overlying said shelves, and 
means for delivering a refrigerating medium to 
Said first nanned ducts. 

6. A refrigerated display case comprising a 
cabinet having a merchandise holding compart 
ment, Spaced apart shelves for supporting ar 
ticles in overlying rows in said compartment, dis 
tribution ducts for conveying a refrigerating me 
dium between the shelves, means for discharging 
refrigerated air from position in proximity to the 
forward end of the top of the upper row or ar 
ticles downwardly over the front sides of the air 
ticles on the shelves to exclude heat from the 
outside and to prevent moisture collection and 
frosting of the articles, said last means compris 
ing an auxiliary air cooler and dehydrater hav 
ing ducts opening inwardly from the front of the 
case and extending to the rear of the case, with 
the rear ends of said ducts opening into under 
lying ducts extending to and discharging from 
the front, said ducts overlying said shelves, and 
fins between the upper ducts and the lower ducts 
for providing maximum cooling surface for the 
air passing therethrough, and means for deliver 
ing a refrigerating Inedium to said first named 
distribution ducts. 

EDWARD F. BRILL. 
ORVAL SCHROEDER. 
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