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1

My invention relates o refrigerated display
cases.

An object of my invention is to provide a sub-
stantially open top display case with unigue and
improved forced circulation of air therein so as to
obtain eficient 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 sir in the
case at a sub-freezing temperature aleng the
bottom wall and all of the upright side walls of
each of the compartments and slso 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 eclongated 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
imperforate food supporting portions cooperating
with the dividing means to form an air circulai-

ing- passageway therebebtween and which “also

comprises upstanding fiues extending transverse-
Iy of the case to form other. air passages and
double walled means for partitioning the length
of the upper chamber into 2 pluralify of food
storage compartments.

In carrying out the preceding obieet it is a stiil
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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 ons
another and adjustable relative to each other
horizontally along the lengih of the clongated
display case for varying the size of the food
storage compartments.

These and other objects of my invention includs
the specific object of providing a substantiaily
open top display case structure in whicha Gesired
or predetermined air circulation therein wili be
maintained irrespective of the different positions
of adjustment of the flues and the size of the
compartments defined by the fiues.

Additional features and advantages of my in-
vention will appear in the following deseription
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 g 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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- Tear walls would be meaningiess
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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 g food
support device in the case showing adjustability
thereof:

Fig. 5 is an enlarged sectional view taken on
the line 5—F& of Fig. 2 showing a baffle element
associated with the upper end of a flue;

Fig. 6 is a view taken on the line 8—8 of Fig. 5
showing vanes angularly disposed within the
bafile element;

Fig. 7 is a sectional view taken on the line
1—71 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 i 8, in-
cludes or is provided with g long side or rear
vertical wall {1 (see Fig. 2), a bottom wall 12,
& long side or front vertical wall {4 and vertical
end walls {5 and 18 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
17 forms the upper bortion of the front wall 14
and extends from one end wall {5 to the other
end wall {6 to provide g window through which
foods or packaged food products on display in

. the case may be viewed. A semi-ceiling 18 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 ecase 10 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 1{ and 18 respectively, it is to be
understood that my invention is equally applica~
ble to a display case wherein the semi-~ceiling
t8 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
and the case

- would be located in a store Yo provide an aisle

55

on either side thereof.

As shown in the drawings a
ber 2§ extends throughout the
and is secured in any suitable

sheet metal mem-
length of case 19
or desirable man-
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ner to a plurality of gubstantially Z-shaped or
the like metal brackets 22, spaced apart along
and mounted upon the long sides il and 14 of
the case. Member 21 divides the intericr of case
10, intermediate its open top and its insulated
hottom wall 12, into an upper chamber 24 and a
jower chamber 25 (see Fig. 2), for a purpose to
be presently described. The brackets 22 extend
inwardly of the side walls It and {4 of case {8
and space the edges of member 21 from the case
side walls throughout the length thereof to pro-
vide an uptake-air passage 25 along wall {i and a
return-air passage 27 along wall 44, The air
passages 26 and 27 provide communication be-
tween the upper and lower chambers 24 and 25
of case I8, An angle iron 29 extends along the
jong or front side of case 19 above member 2
and is secured to the horizontally spaced apart
brackets 22 in any suitable or desirable manner.
A thick flat metal strip 280 extends along the
other long side or rear wall of case {8 above
member 21 and is secured to an inturned ear por-
tion 28 (see Fig. 8) on the horizontally spaced
apart back brackets 29  The angle iron 29 and
strip 38 form longitudinal mounting rails or the
like for a food supporting device to now be
deseribed.

A food supporting device or structure is located
in the upper chamber 28 of case 18 and rests on
the longitudinal rails provided by the angle iron
25 and metal strip 8. This structuré or device
is coextensive with the member 2 and com-
prises a plurality of imperforate portions in the
form of flat plates 21 spaced vertically from
member 2{ to form a passageway 32 there-
petween 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 21. 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 fiues provide double walled partitions di-
vidging the interior of upper chamber 24 into &
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 3& (see Fig. 4) located under
the edges of the plate portions 34{. The food sup-
porting device also comprises a vertically dis~
posed long glass plate 86 which rests upon the
angle iron 2% at the one long side or front of
case {0 and is supported in spaced relation to the
window {7 from the front brackets 22.

A vertically disposed metal plate 37 has its in-
wardly bent lower edge portion secured to the
fiat strio 36 and is located in spaced relation to
the long side or rear wall 1i of the case. The
flues or partitions 233 form upright side walls for
the plurality of food storage compartments and
the glass plate 86 and metal plate 37 form up-
right front and rear walls respectively for the
compartments and in addition form walls of the
uptake-air passage 28 and the return-air pas-
sage 27. The upper open end of the flues 33 ter-
minate below the top of the long side walls of
case I10 and have a cap-like bafie element 38
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 4%
(see Figs. 5 and 6) within Lafle element 89 are
adapted to direct air egressing from the open
upper end of the fiues 32 laterally and down-
wardly from each side thereof onto and over
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foods adapted to be located in the food storage
compartments. The baiile elements 3% may be
mounted on the fues 3 for vertical adjustment
relative thereto. For example, I have shown the
bafes 83 as having integral depending legs 33
which slip over the upber part of the flues 32
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 bafies 39 may
pe moved in a vertical direction relative to flues
53 to adjust their position with respsct to the
open upper end of the flues. A metal defiector
41 located above the metal plate 87 (see igs. 2
and 3) covers the upper end of the upiake-air
duct 28 and has a portion thereof disposed above
the baffle elements 28 and which also extends
over the back wall 37 of the food storage coin-
partments. The projecting portion of defector
81 is provided with & plurality of openings 42 of
any suitable or desirable shape which are adapt-
ed to direct air from the uptake-air passage or
duct 28 forwardly of the ecase onto and over
foods in the food storage compartments. The
fiues at the ends (B and 16 of case 18 are of
single wall structure spaced from and secured to
these case end walls. The cap-like bafle ele-

 ments associated with the end fives In the case
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_ preferably three, round openings 48.

" of the return-zir passage Or

are provided with straight fin-like poriions or
vanes which are adapted to direct air egressing
from these flues laterally from one side only
thereof.

An elongated refrigerant evaporator 43, form-
ing a part of a closed refrigerating system (not
shown), is dispesed within the lower chamber 25
of display case {6 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 46 forms an -

n extension of the up-take alr quct 25 into lower

chamber 25 and causes 2ir {o be deflected down-
wardly prior to its entrance into passage or duct
a5, A vertically disposed partition 3 within
lower chamber 2§ is provided with a plurality,
A fan or
blower 48, each driven by an electric motor 48,
is located in each of the openings 4% and these
fans are employed to force or circulate air in
the case 18 and over evapcrator 43 for cooling
the air. During operation of the refrigerating
system to cause evaporation of refrigerant in
evaporator 43, as is weil 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
duct 27 and draws
air therefrom and circulates the air over the
evaporator £3. Air cooled by evaporator 45 flows
under plate 84 and upwardly through the uptake-
air passage 28. The inlet end of horizontal pas-
sageway 32 communicates with the air duct 2§,
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-
bper 25 in the vicinity of passage 31, together with
the air circulating downwardly through this pas-
sage from the upper chamber 24, creates a suc-
tion at the outlet end of passageway 22 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

2t of the food storage compartments, toward the
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front of the case and into air circulating down-
wardly from the upper chamber 24 where it is
adinixed therewith and then flows downwardly
through the return-air duet 27 into chamber 25
where it is again circulated over the evaporator
43 without exposure to air exteriorly of the case.
Hewever, due to the communieation of the lower
end of flues 33 with the horizontal passageway
22, some or the remainder of the plurality of
streams of air will flow upwardly through the
flues 23. Ceoled air egressing from the flues 33
is direeted laterally and downwardly from each
side of the flues, by the vane or fin portiong 49
in the cap or baffle elements 38, onto and over
foods contained in the food storage compart-
ments within upper chamber 24. Some of the
upwardly circulated air in the uptake-gir pas-
sage 25 flows to the top thereof and is also di-
rected by the deflector 41 onto and over foods
contained in the food storage compartments.
The streams of air egressing from opprosed fues
33 and from the defiector 4f flow toward the
iront of the case and over the top of glass plate
38 into the refurn-air passage 27. These streams
of cooled air provide a film or blanket of air,
al a below freezing temperature, over foods stored
in the case. The return air which has been ex-
rosed to the atmosphere ahove the open top food
storage compartmenis co-mingles or mixes with
the eold recirculating air egressing from the pas-
sageway 82 and is partially cooled to the desired
low temperature prior to again being passed over
the evaporator 3. The air circulation described
provides a flow of ccld air along the botiom of
the food compartments and also aleng 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 inelud-
ing a recirculating or series Sow path or pvortion
unexposed to atmosphere exteriorly of the display
case and a parallel path or portion which is ex-
posed to the atmosphere exieriorly of the case.
This improved air cireuit provides for the recir-
culation of a relatively large mass of cold air
which is not materially inereased in temperature
during its circulation and affords a means to
substantially lower the temperature of air which
has been inecreased in temperature prior to pass-
ing all of the circulating air over the refrigerat~
ing means.

Asg before stated the flues 33 are separate from
the imperforate plate portions 3! of the food
supporting device within display case {6 and
both of these portions of the device may be
shifted relative to one another as desired io
change or vary the size of the food storage com-
partments in a direction longitudinally of the
display ecase. Foy 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 i
of the food supporting device rests on the fest
84 of the flues 33 with the side edges of the plate
portions 2{ abutting the upright wall rortions of
the fues to provide a food receiving compart-
mend of a predetermined minimum size. This
compartment may receive stacks of frozen food
packages or boxes of relatively small sizs as indi-
cated at Bi. Also in Fig. 4 of the drawings I
show g flue 33 moved a predetermined distance
away from an adjacent flue so as to locate the
plate portion 81 therebetween out of abutting
engagement with the upright wall portion of the
flues whereby the compartments between thegs
flues is enlarged in a horizontal direction along
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the length of the display case. “This larger com-
partment may receive stacks of the smaller frozen
food .packages or boxes §1 and also stacks of
larger frozen food packages or boxes as indicated
at 82. It should therefore be obvious that the
size of the food receiving and storage compart-
ments may readily be changed or varied to ac-
commeodate a plurality of groups of different size
hoxes or packages of frozen foods.

In view of the foregoing it should be apparent
that I have provided a display case which has
several struetural features and advantages as well
a5 an improved and efficient air ecirculation
therein. In my improved display case the rela-
tively yniform boxes ar 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 tem-
rerature is circulated about or along all sides of
each group or each comrartment to insure proper
cooling of the the foods throughout the entire
Iength of an elongated chamher,

While the form of embodiment of the invention
as herein disclosed constitutes a preferred form,
it is to be understood that cther forms might be
adopted, as may come within the scope of the
claims which follow.

What is claimed is as follows:

1. In g refrigerated display case, an elongated
oven top cabinet including a hottom wall, up~
right side walls and upright end walls, 2 mem-
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 inte an upper chamber and a lower cham-
ber, a food supporting device inset within said
upper chamber and mounted in spaced relation
to said member to form a horizontal passageway
therebetween, said device being spaced from said
cabinet side walls to provide g passage at the
front and at the back thereof, said device includ-
ing a plurality of vertical flues extending trans-
versely thereacross and heing longitudinally
spaced apart throughout the entire length of saig
cabinet, said Aues dividing said device into g plu-
rality of open top foog storage compartments,
sald flues having their lower end communicating
with said horizonta) hassageway, said membsr
being spaced from the side walls of said cabinet
to provide said horizontal bassageway 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 saig uppsr
chamber through the passage at the front side
wall of said cabinet past the outlet of zsid hori-
zontal passageway into said lower chamber, trans-
versely across said lower chamber and upwardly
therefrom into the bassage at the back side wall
of said cabinet, the circulation of air past the out~
let of said horizontal passageway creating a suc-
tion therein and causing some of the air circu-
lated into the passage at the hack 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 fows transversely
across the cabinet beneath said food storage com-
pbartments while others flow upwardly through
sald transverse longitudinally Spaced apart flues,
the stream of air flowing transversely across said
cabinet in said horizontal bassageway being dis-
charged from the outlet thereof into and mixed
with air circulating downwardly from gaid upper
chamber as it fows into said lower chamber, and
refrigerating means within said lower chamber
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in the path of mixed air flowing thereacross for
cooling the same. .

2. In combination, a substantially open top
elongated display case including a bottom wall,
long upright side walls and upright end walls, &
member extending throughout the length of said
case intermediate its open top and said bottom
wall, said member dividing the interior of said
case into an upper chamber and & lower cham-
Ler, said member being spaced from each of the
long upright side walls of said case, a device inset
within said upper chamber, said device compris-
ing an upright wall spaced from cne of the long
upricht side walls of said case and ancther up-
right wall spaced from the other of the long up-
right side walls of said case to provide a vertical

ir passage along each of the long upright side
walls, sald device also comprising a plurality of
food supporting plate portions and a plurality of
longitudinally spaced apart flues extending trans-
versely across said upper chamber throughouf
the entire length cf the case, said plate portions
and said fues cocperating with said upright walls
of said device to form & plurality of open top food
storage compariments, means for supporting the
device in said case with said plate portions there-
of spaced vertically from said member to provide
g horizontal passageway therebetween, the lower
end of saig flues communicating with said hori-
gontal passageway, means 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 2 pluraiity of streams of air
one of which flows transversely across the cabi-
net beneath said food storage compartments
while others flow upwardly through said trans-

verse longitudinally spaced apart flues, the stream

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 air flowing thereacross for coel-
ing the same, and means for directing air egress-
ing from said cther passage and from said flues
onto and over foods stored in said compartments.

3. Tn combination with a substantially open
top refrigerated displev case having the dispiay
action thereof divided inte compartments by 2
vertical hollow flue member through which cold
air is circulated upwardly from below the com-
partments and is gischarged over and upon food
products stored therein, an air deflecting cap posi-
tioned over the upper chen 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 outiet opening along each side of sald
flue member for directing air out of the same,
means permitting adjustment of saig cap verti-
cally with respect to the upper open end of said
flue member 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. Tn combination with a substantially open
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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 com-
partments and is discharged over and upon food
products stored therein, an air deflecting cap
positioned over the upper open end of said flue
member, said cap including an imperforate top
wall and spaced side walls depending therefrom
with their lower edge terminating in spaced re-
lation to the top edge of walls of said flue mem-
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 vanes
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 cham-
ber and mounted in spaced relation to said mem-

er 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 flues 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 saig lower chamber and up-
wardly therefrom into the passage at the back
side wall of said cabinet, some of the air circu-
1ated into the passage at the back side wall of
said cabinet flowing into said horizontal passage-
way, said device dividing the air enfering said
horizontal passageway into a plurality of streams
of air one of which flows transversely across the
cabinet beneath said food storage compariments
while others flow upwardly through said flues,
said one stream 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 cocling the
air circulated by said circulating means.

6. ITn combination, a substantially open top
refrigerated display case including 2 bottom wall,
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 exfending along each
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of said long upright side walls of the case inter- hoirzontally along the length of said case for
mediate the open top and said bottom wall there- varying the size of said food storage compart-
of, said flues and said plates having their ends ments.

supported upon said rails, said flues being in the MARSHALL W. BAKER.
form of narrow sleeve-like elements provided with 5 . . .

a foot projecting outwardly from each side there- References Cited in the file of this patent
of, said plates overlapping and engaging a foot UNITED STATES PATENTS

on flue elements adjacent thereto whereby said

elements cooperate with said food supporting b;“,;?g%’;g - Name Jul Dzaétemso
Plates to reinforce and brevent bowing thereof in- 19 2,528’916 Sl;)rns """""""""" ;\IIy 7’ 1950
termediate their supported ends, and said fue 2531506 Gefli‘c’:ié“""““-“Nogv'zs' 1050
elements and said plates being separate from one 2.574.242 Brill ________ Nov. 6: 1951

another and adjustable relative to each other



