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UNITED STATES PATENT OFFICE 
2,661,604 

OPEN TOP DESPLAYREFRIGERATING 
ABPPARATUS 

Marshal W. Baker, Daytona, Ohio, assignor to 
General Motors Corporation, Dayton, Ohio, a 
corporation of Delaware 

Application November 3, 1950, serial No. 193,195 
(C. 62-89.5) 6 Cairns. 

1. 
My invention relates to refrigerated display 

CaSeS. 

An object of my invention is to provide a Sub 
stantially open top display case with unique and 
improved forced circulation of air therein. So as to 
obtain efficient and uniform chilling at a Sub 
freezing temperature of food products Stored in 
the case. 
Another object of my invention is to provide a, 

Substantially open top display case with a food 
Supporting device including a plurality of food 
Storage compartments and to circulate air in the 
case at a Sub-freezing temperature along the 
bottorn wall and all of the upright Side Walls of 
each of the corpartinents and also. Over certain 
upright walls thereof Onto and in direct contact 
With foods Stored therein. 
A further object of my invention is to divide 

the interior of an elongated Substantially open 
top display case into an upper chamber and a 
lower chamber and to provide a food supporting 
device within the upper chamber which comprises 
in perforate food Supporting portions cooperating 
With the dividing means to form an air circulat 
ing passageway therebetween and which -also. 
comprises upstanding fues extending tranSWei'Se 
ly of the case to form other air paSSageS. and 
double walled means for partitioning the length 
of the upper chamber into a plurality of food 
storage compartments. 

In carrying out the preceding object it is a, Stil 
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further object of my invention to render the im 
perforate food Supporting portions and the fiues 
of the food Supporting device Separate from one 
another and adjustable relative to each other 
horizontally along the length of the elongated 
display case for varying the size of the food 
storage coin partinents. 
These and other objects of my invention include 

the specific object of providing a substantially 
open top display case structure in which a desired 
or predetermined air circulation therein will be 
maintained irrespective of the different positions 
of adjustinent of the flues and the Size of the 
compartments defined by the fiues. 

Additional features and advantages of my in 
vention will appaar in the following description 
in which reference is made to a preferred form 
of display case illustrated in the accompanying 
drawings wherein: 

Fig. 1 is a perSpective View of a Substantially 
open top refrigerated display case; 

Fig. 2 is an enlarged vertical Sectional view of 
the case disclosed in Fig. 1 and is taken on the 
line 2-2 thereof; 
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2 
Fig. 3 is a view partly in section, on the line 

3-3 Of Fig. 2, and partly in elevation; 
Fig. 4 is an enlarged sectional view, taken on 

the line 4-4 of Fig. 2, of portions of a food 
Support device in the case showing adjustability 
thereof; 

Fig. 5 is an enlarged sectional view taken on 
the line 5-5 of Fig. 2 showing a baffle element 
a SSociated with the upper end of a flue; 

Fig. 6 is a view taken on the line 6-6 of Fig. 5 
showing Vanes angularly disposed within the 
baffle element; 

Fig. 7 is a Sectional view taken on the line 
7-7 of Fig. 2 showing spaced apart brackets 
along the front wall of the case supporting a 
food storage device therein; 

Fig. 8 is a sectional view taken on the line 
8-8 of Fig. 2 showing similar brackets along 
the rear wall of the case; and 

Fig. 9 is a top plan view of one of the flues 
in the display case. 

In the form of my invention shown in the 
drawings the elongated display case, generally 
represented by the reference character 9, in 
cludes or is provided with a long side or rear 
Vertical wall (see Fig. 2), a bottom wall 2, 
a longside or front vertical wall 4 and vertical 
end walls 5 and 6 each of which is Suitably 
insulated. All the vertical or upright walls of 
case 0 terminate in substantially the same hori 
Zontal plane. A multiple glass pane structure 

forms the upper portion of the front wall 4 
and extends from one end wall 5 to the other 
end Wall 6 to provide a window through which 
foods or packaged food products on display in 
the case may be viewed. A Semi-ceiling 8 ex 
tends from the long side or rear wall for 
Wardly a short predetermined distance relative 
to the other long side or front wall 4 to provide 
an Opening at the top of case f G in order that 
customers may reach into the case and remove 
articles therefrom which they desire to purchase. 
While I have shown the display case i? as in 
cluding the semi-ceiling 8 and the back and 
front Walls if and 4 respectively, it is to be 
understood that my invention is equally applica 
ble to a display case wherein the Semi-ceiling 
f8 is omitted to provide access through the open 
top of the case from either long Side thereof 
in which instance the designation Of front and 
rear. Walls Would be meaningless and the case 
Would be located in a store to provide an aisle 
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On either side thereof. 
As shown in the drawings a sheet metal e. 
e 2. extends throughout the length of case to 

and is Secured in any suitable or desirable man 
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ner to a plurality of substantially Z-shaped or 
the like metal brackets 22, spaced apart along 
and nounted upon the long sides i and of 
the case. I?enber 2 divides the interior of case 
(, intermediate its open top and its insulated 

bottom wall 2, into an upper chamber 24 and a 
lower channoer 25 (see Fig. 2), for a purpose to 
be presently described. The brackets 22 extend 
inwardly of the side Walls f and A of case 
and Space the edges of member 2 from the case 
side walls throughout the length thereof to pro 
vide an uptake-air passage 25 along wall and a 
return-air passage 2 along wall 4. The air 
paSSages 26 and 2 provide communication be 
tween the upper and lower chambers 24 and 25 
of case . An angle iron 29 extends along the 
long or front side of case above member 2 
and is Secured to the horizontally spaced apart 
brackets 22 in any suitable or desirable manner. 
A thick flat metal strip 39 extends along the 
other long side or rear wall of case ( above 
member 2, and is secured to an inturned ear por 
tion 28 (see Fig. 8) on the horizontally spaced 
apart back brackets 22. The angle iron 29 and 
strip 3 form longitudinal mounting rails or the 
like for a food supporting device to now be 
described. 
A food Supporting device or Structure is located 

in the upper chamber 28 of case and rests on 
the longitudinal rails provided by the angle iron 
29 and metal strip 39. This structure or device 
is coextensive with the member 24 and colm 
prises a plurality of imperforate portions in the 
form of flat plates 3 spaced vertically from 
member 2, to form a passageway 32 there 
between which extends across the interior of the 
case and has an inlet communicating with the 
uptake-air passage 28 and an outlet communi 
cating with or located adjacent to the return-air 
passage 27. The device also comprises a plu 
rality of sleeve-like narrow elongated metal flues 
33 extending transversely of the display case and 
being spaced apart, along the length thereof. 
These files provide double Walled partitions di 
viding the interior of upper chamber 24 into a 
plurality of open top food receiving and storing 
compartments. The flues 33 are separate from 
the imperforate plate portions 3 and have out. 
Wardly directed feet 38 (see Fig. 4) located under 
the edges of the plate portions 3. The food Sup 
porting device also comprises a vertically dis 
posed long glass plate 36 which rests upon the 
angle iron 29 at the one long side or front of 
case f and is supported in spaced relation to the 
window from the front brackets 22. 
A vertically disposed metal plate 3 has its in 

Wardly bent lower edge portion secured to the 
fiat Strip 3 and is located in Spaced relation to 
the long side or rear wall if of the case. The 
fues or partitions 33 form upright side walls for 
the plurality of food storage compartments and 
the glass plate 36 and metal plate 3 form up 
right front and rear walls respectively for the 
compartinents and in addition form walls of the 
uptake-air passage 26 and the return-air pas 
sage 2. The upper open end of the flues 33 ter 
minate below the top of the long side walls of 
case 0 and have a cap-like baffle element 39 
located thereover and secured to the flues in any 
suitable or desirable manner. A plurality of Sub 
stantially V-shaped vanes or fin-like portions 40 
(see Figs. 5 and 6) within baffle element 39 are 
adapted to direct air egressing from the Open 
upper end of the fues 33 laterally and down 
wardly from each side thereof onto and over 
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4. 
foods adapted to be located in the food storage 
compartments. The baffle elements 39 may be 
mounted on the fues 33 for vertical adjustment 
relative thereto. For example, I have shown the 
baffles 33 as having integral depending legs 33 
which slip over the upper part of the files 33 
and which legs are provided with an elongated 
slot receiving a bolt 38, passed through the 
double walls of the flues. It will be understood 
that by loosening the bolts 38 the bailies 33 may 
be noved in a vertical direction relative to fues 
33 to adjust their position with respect to the 
Open Upper end of the fues. A metal defector 
4 located above the metal plate 37 (see figs. 2 
and 3) covers the upper end of the uptake-air 
duct 25 and has a portion thereof disposed above 
the baffle elementS 33 and which also extends 
over the back wall 3a of the food storage coin 
partments. The projecting portion of defiectar 
4 is provided with a plurality of openings 42 of 
any Suitable or desirable shape which are a dapi 
ed to direct air from the uptake-air passage or 
duct 28 forwardly of the case onto and over 

25 

foods in the food storage compartinents. he 
filles at the ends 5 and of case are of 
Single wall structure Spaced from and secured to 
these case end walls. he cap-like baffle ele 
inentS aSSOciated with the end files in the case 
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the air. 

are provided with straight fin-like portions or 
varies which are adapted to direct air egressing 
from these fues laterally from one side only 
thereof. 
An elongated refrigerant evaporator 43, form 

ing a part of a closed refrigerating system (not 
shown), is disposed within the lower chainber 25 
of display case ( and the refrigerating effect 
produced by evaporator 43 provides refrigerating 
means for cooling the air Within the case to a 
Sub-freezing temperature. A plate 44; forms an 

is extension of the up-take air duct 25 into lower 
chamber 25 and causes air to be deflected down 
Wardly prior to its ential ice into passage or duct 
26. A vertically disposed partition 43 within 
lower chamber 25 is provided with a plurality, 
preferably three, round openings 46. A fan or 
blower 48, each driven by an electric motor 48, 
is located in each of the openings lä and these 
fans are employed to force or circulate air in 
the case G and over evaporator 43 for cooling 

During operation of the refrigerating 
System to cause evaporation of refrigerant in 
evaporator 43, as is well known to those skilled 
in the art, each motor 49 is energized to rotate 
the fans 48. Rotation of fans 48 creates a low 
preSSure area. Within chamber 25 in the vicinity 
of the return-air passage or duct 27 and draws 
air therefrom and circulates the air over the 
evaporator 43. Air cooled by evaporator 43 flows 
under plate 64 and upwardly through the uptake 
air paSSage 25. The inlet end of horizontal pas 
sageway 32 communicates with the air duct 25, 
intermediate its ends, and some of the air flow 
ing upwardly in this duct will enter the passage 
way 32. The low pressure area, created in cham 
ber 25 in the vicinity of passage 22, together with 
the air circulating downwardly through this pas 
Sage from the upper charnber 24, creates a suc 
tion at the outlet end of passageway 32 and 
Within this passageway to draw air therein from 
duct or passage 26. Air entering the passageway 
32 is divided into a plurality of streams of air 
by the food supporting device or structure and 
one of these streams of air flows transversely 
across the display case, beneath the bottom Walls 
3f of the food storage compartments, toward the 
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front of the case and into air circulating down 
wardly froin the upper chamber 2á where it is 
admixed therewith and then flows downwardly 
through the return-air duct 27 into chamber 25 
where it is again circulated over the evaporator 
63 without exposure to air exteriorly of the case. 
However, due to the communication of the lower 
end of ?iues 33 with the horizontal passageway 
33, Sonne Gr the remainder of the plurality of 
streans of air will flow upwardly through the 
fues 33. Cooled air egressing from the flueS 3S 
is directed laterally and downwardly from each 
side of the flues, by the vane or fin portions 45 
in the cap or baffle elements 39, onto 2nd. Over 
foods contained in the food Storage coinpatr 
rinents within upper channber 2?. Some of the 
upwardly circulated air in the uptake-air pas 
sage 23 flows to the top thereof and is also di 
rected by the deflector is onto and over foods 
contained in the food storage compartments. 
The streams of air egressing front opposed filles 
33 and from the defiector if flow toward the 
front of the case and over the top of glass plate 
35 into the return-air passage 2E. These streams 
of cooled air provide a film or blanket of air, 
at a below freezing temperature, over foods stored 
in the case. The return air which has been 
posed to the atmosphere above the open top food 
storage compartments co-mingles or mixes with 
the cold recirculating air egressing from the paS 
sageway 32 and is partially cooled to the desired 
low temperature prior to again being passed over 
the evaporator 43. The air circulation described 
provides a fiow of cold air along the bottom of 
the food compartments and also along all upright 
walls of the compartments as well as onto and 
over the packaged frozen food products within 
the compartments. In addition the air circula 
tion described forms a forced air circuit includ 
ing a recirculating or series flow path or portion 
unexposed to atmosphere exteriorly of the display 
case and a parallel path or portion which is ex 
posed to the atmosphere exteriorly of the case. 
This improved air circuit provides for the recir 
culation of a relatively large mass of cold air 
which is not materially increased in temperature 
during its circulation and affords a means to 
substantially lower the temperature of air Which 
has been increased in temperature prior to paSS 
ing all of the circulating air over the refrigerat 
ing means. 
As before stated the fues 33 are separate from 

the imperforate plate portions 35 of the food 
supporting device within display case it an 
both of these portions of the device may be 
shifted relative to one another as desired to 
change or vary the size of the food storage con 
partments in a direction longitudinally of the 
display case. For example, in Fig. 4 of the draw 
ings, I show three of the vertical fues two of 
which are located so that the plate portions & 
of the food supporting device rests on the feet 
34 of the files 33 With the side edges of the plate 
portions 3 abutting the upright wall politions of 
the fiues to provide a food receiving compart 
rinent, of a predetermined minimum size. This 
compartment may receive stacks of frozen food 
packages or boxes of relatively smail size as indi 
cated at 5:... Also in Fig. 4 of the dra Wings I 
shoy a file 33 moved a predeterrained distance 
avyay from an adjacent flue So as to locate the 
piate portion 3 f therebetween out of abutting 
engagement with the upright wall portion of the 
files whereby the compartments between these 
flues is enlarged in a horizontal direction along 
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6 
the length of the display case. This larger con 
partment may receive stacks of the smaller frozen 
food packages or boxes 5 and also stacks of 
larger frozen food packages or boxes as indicated 
at 52. It should therefore be obvious that the 
size of the food receiving and storage compart 
ments may readily be changed or varied to a C 
commodate a plurality of groups of different size 
boxes or packages of frozen foods. 

In view of the foregoing it should be apparent 
that I have provided a display case which has 
several structural features and advantages as Well 
as an improved and efficient air circulation 
therein. In my improved display case the rela 
tively uniform boxes or packages of frozen food 
products placed and stored therein are divided 
into separate groups by the plurality of flues or 
compartments and air at a Sub-freezing ten 
perature is circulated about or along all sides of 
each group or each comrartment to insure proper 
cooling of the the foods throughout the entire 
length of an elongated chamber. 
While the form of embodiment of the invention 

as herein disclosed constitutes a preferred form, 
it is to be understood that other forms might be 
adopted, as may corne within the scope of the 
cairns which follow. 
What is claimed is as follows: 
1. in a refrigerated display case, an elongated 

open top cabinet including a botton wall, up 
right side walls and upright end walls, a nem 
ber Spaced vertically from Said cabinet bottom 
Wall and extending from One end Wall to the other 
end wall of said cabinet to divide the interior 
thereof into an upper chamber and a lower charar 
ber, a food Supporting device inset within said 
upper chamber and mounted in spaced relation 
to Said hember to form a horizontal passageway 
therebetween, said device being spaced from said 
cabinet side walls to provide a passage at the 
front, and at the back thereof, said device includ 
ing a plurality of vertical flues extending trans 
versely therea cross and being iongitudinally 
Spaced apart throughout the entire length of said 
cabinet, said fues dividing said device into a plu 
l'ality of open top food storage compartments, 
Said flutes having their lower end communicating 
With Said horizontal passageway, said member 
being Spaced from the side walls of said cabinet 
to provide said horizontal passageway with an 
outlet adjacent the front side Wall of said cabinet 
and an inlet at the back side wall thereof, means 
for circulating air downwardly from said upper 
chamber through the passage at the front side 
Wall of Said cabinet past the outlet, of Said hori. 
ZOntal passageway into said lower chamber, trans 
versely across said lower chamber and upwardly 
therefrom into the passage at the back side wall 
of Said cabinet, the circulation of air past the out 
let of Said horizontal passageway creating a suc 
tion thereia and causing some of the air circu 
lated into the passage at the back side Wall of said 
cabinet to flow into Said horizontal passageway 
through its inlet, Said device dividing the air en 
tering said horizontal passageway into a plurality 
of streams of air one of which flows transversely 
acroSS the cabinet beneath Said food storage comi 
partments while others flow upwardly through 
said transverse longitudinally spaced apart flues, 
the stream of air flowing transversely across said 
cabinet in Said horizontal passageway being dis 
charged from the outlet thereof into and mixed 
With air circulating downwardly from said upper 
chamber as it flows into said lower chamber, and 
refrigerating ineans within said lower chamber 
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in the path of mixed air flowing thereaCrOSS for 
cooling the Sane. 

2. In combination, a Substantially open top 
eiongated display case including a botton wall, 
long upright side Walls and upright end Wails, a 
member extending thiroughout the length of Said 
case interinediate its open top and said bottom 
wall, said member dividing the interior of Said 
case into an upper chamber and a lower cham 
ber, said member being spaced from each of the 
long upright side walls of said case, a device inset 
within said upper chanier, said device compris 
ing an upright wall spaced from one of the long 
upright side walls of said case and another up 
right Wail spaced fron the other of the long up 
right side wallis of Said case to provide a vertical 
air passage along each of the long upright side 
walls, Said device also comprising a plurality of 
food supporting plate portions and a plurality of 
longitudinally spaced apart fluea extending trans 
versely across said upper chamber throughout 
the entire length of the case, Said plate portions 
and said flues cooperating with Said upright Walls 
of said device to form a plurality of open top food 
storage compartinents, means for Supporting the 
device in Said case with said plate portions theire 
of spaced vertically fronn Said member to provide 
a horizontal passageway therebetween, the lower 
end of Said flues communicating With Said hori 
zontal passageway, neans for circulating air 
downwardly from said upper chamber through 
one of said passages past one Side of Said hori 
zontal passageway into said lower chamber, trans 
versely across Said lower chamber and upwardly 
therefrom into the other of said passages, the cir 
culation of air past Said one side of said horizon 
tal passageway creating a Suction therein and 
causing some of the air circulated into said other 
passage to flow into Said horizontal passageway, 
said device dividing the air entering Said horizon 
tal passageway into a plurality of streams of aii 
one of which flows transversely across the cabi 
net beneath said food storage compartments 
while others foW upwardly through Said trans 
verse longitudinally spaced apart flues, the stream i. 
of air flowing across said cabinet in said horizon 
tal passageway being discharged into and mixed 
with air circulating downwardly from said upper 
chamber as it fiows into said lower chamber, re 
frigerating means within said lower chamber in 
the path of mixed airflowing therea cross for cool 
ing the same, and means for directing air egress 
ing from Said other paSSage and from Said flueS 
onto and over foods stored in Said compartinents. 

3. In combination with a substantially open 
top refrigerated display case aaving the display 
ection thereof divided into conpartments by a 
vertical hollow flue Isherber through Which cold 
air is circulated upwardly from below the coin 
partments and is discharged over and upon food 
products stored therein, an air defecting cap posi 
tioned over the upper open end of said flue mem 
ber, said cap including an imperforate top wall 
and spaced side walls depending therefrom with 
their lower edge terminating in Spaced relation to 
the top edge of walls of said flue member to pro 
vide an outlet opening along each side of Said 
file member for directing air out of the Sane, 
means permitting adjustment of said cap verti 
cally with respect to the upper open end of said 
fiue men her to vary the size of Said outlet open 
ings, and means for locking said cap to said flue 
member in any one of its adjusted positions. 

4. In combination with a substantially open 
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8 
top refrigerated display case having the display 
Section thereof divided into compartments by a 
vertical hollow flue member through which cold 
air is circulated upwardly from below the con 
partments and is discharged over and upon food 
products stored therein, an air deflecting cap 
positioned over the upper open end of said fue 
member, Said cap including an imperforate top 
Wall and spaced side walls depending therefron 
With their lower edge terminating in spaced re 
lation to the top edge of walls of said flue men 
ber to provide an outlet opening along each side 
of Said flue member, a plurality of angularly dis 
posed Vanes in said cap intermediate the side 
walls thereof for directing air laterally out of said 
flue member through said outlet openings, means 
permitting adjustment of said cap and said wanes 
therein vertically with respect to the upper open 
end of said flue member to vary the size of said 
Outlet openings, and means for locking said cap 
to Said flue member in any one of its adjusted 
positions. 

5. In a refrigerated display case, an elongated 
open top cabinet including a bottom wall, upright 
side walls and upright end walls, a member spaced 
vertically from Said cabinet bottom wall and ex 
tending from one end wall to the other end wall 
of Said cabinet to divide the interior thereof into 
an upper chamber and a lower chamber, a food 
Supporting device inset within said upper chain 
ber and mounted in Spaced relation to said mem 
ber to form a horizontal passageway therebe 
tWeen, Said device being spaced from said cabi 
net Side Walls to provide a passage at the front 
and at the back thereof, said device including a 
plurality of vertical fues extending transversely 
thereacroSS and being longitudinally spaced apart 
throughout the entire length of said cabinet, said 
flues dividing said device into a plurality of open 
top food storage compartments, said flues having 
their lower end communicating with said hori 
Zontal passageway, said member being spaced 
from the side walls of said cabinet to provide 
communication of the passages at the front and 
at the back of said cabinet walls with said upper 
and Said lower chambers respectively, means for 
circulating air downwardly from said upper 
chamber through the passage at the front side 
Wall of Said cabinet into said lower chamber, 
transversely across said lower chamber and up 
Wardly therefrom into the passage at the back 
Side wall of Said cabinet, some of the air circu 
lated into the passage at the back side wall of 
Said cabinet flowing into said horizontal passage 
Way, Said device dividing the air entering said 
horizontal passageway into a plurality of streams 
of air one of which flows transversely across the 
cabinet beneath said food storage compartments 
While others flow upwardly through said flues, 
Said one strean of air by-passing upward circula 
tion thereof through said device and being di 
rected downwardly out of said horizontal passage 
way into said lower chamber, and refrigerating 
means within said lower chamber for cooling the 
air circulated by said circulating means. 

6. In combination, a substantially open top 
refrigerated display case including a botton wail, 
long upright side walls and upright end walls, a 
device inset within said case dividing the upper 
portion thereof into a plurality of open top food 
storage compartments, said device including a 
plurality of vertically disposed longitudinally 
Spaced apart flues extending transversely across 
the case and a food supporting plate between each 
of Said flues, mounting rails extending along each 
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of said long upright side walls of the case inter 
mediate the open top and said bottom wall there 
of, said flues and said plates having their ends 
supported upon said rails, said fues being in the 
form of narrow sleeve-like elements provided with 
a foot projecting outwardly from each side there 
of, Said plates overlapping and engaging a foot 
On flue elements adjacent thereto whereby Said 
elements cooperate with said food Supporting 
plates to reinforce and prevent bowing thereof in 
termediate their supported ends, and said fue 
elements and said plates being separate from one 
another and adjustable relative to each other 
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hoirzontally along the length of said case for 
varying the size of Said food storage compart 
ments. 

MARSHALL W. BAKER, 
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