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UNITED STATES PATENT OFFICE

2,626,508
OFPEN-TOP REFRIGERATED DISPLAY CASE

George K. Bently, Kendaliville, Ind., assignor to
MeCray Refrigerator Company, Inc., Kendali-
ville, Ind., a corporation of Indiana |

Application January '12, 1949, Serial Ne. 70,555
(CL 62—-—-—-39.5)

7 Claims.
o 1

This invention relates to open-top refrigerated
display cases of the type used in food stores
to display merchandise of a perishable nature.
 The primary object of the invention is to im-
prove on refrigerated display cases of this char-
acter by effecting a more efficient and uniform
cooling of produce with & less loss of cooled air
to the outside atmosphere than with the cases
now generally used, and to accomplish this in
a.simple and economical manner. |

Other objects and advantages of the inven-
tion will be apparent from the following detailed
description, and from the accompanying draw-
ing illustrating a preferred embodiment thereot,
in which—

Fig. 1 is a front perspective view of a case
embodying the invention; Fig. 2 is an enlarged
section thereof on the line 2—2 in Fig. 1, and
Figs. 3 and 4 are reduced sections taken on
the lines 3—3 and 4—14, respectively, in Fig. 2.

Referring to the drawings, | designates the
front wall 2, 2 the opposing end walls, 3 the
rear wall and 4 the bottom of the case body.
The rear wall 3 extends above the level of the
front wall, and is provided at its upper end with
o, forwardly extending top 5 that is narrow in
its forward extension so as to provide a top
access opening to the interior of the case of
considerable area between said top and the front
wall of the case. The front edge of the top
5. is provided with. a downwardly extending
bafle § that is preferably but necessarily for-

wardly inclined. A metal facing sheet 7 for the
top extends forwardly a distance from the frony

edee of the top and then downwardly a short
distance on a forward incline to form a front
canopy 8 the full length of the top. A source
g for directing a light into the case is disposed
under the canopy 8 and preferably extends sub-
stantially the length of the case. The exposed
front side of this canopy forms a price tag rail.

The front body wall | is considerably lower
than both the rear wall 3 and the end walls

22 and is extended to near the level of the
front end edges of the end walls by a front wall
part 10 preferably of glass, so that the produce
in the case may be viewed therethrough. The
top edges of the end walls extend rearwardly
on a slieht incline to the lower front edge of

the canopy 8. The baffle 6 extends down a
distance into the case with its lower edge below

the level of the high rear end portion of the
ends 2.2, and preferably above the level of the
top edge of the front wall part 10. In the

present instance, the bottom edege of said baffle

is approximately half way between the top edge
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level of the part 10 and the bofttom edge level
of the canopy front. | |

The interior of the case is provided in ifs
upper portion with an open-top produce display
chamber {2, the bottom of which is indicated
at 13 and may comprise sheet metal sections that
are removable to permit access to parts below
and which rest at their rear end edges on &
rear ledge 14 and at their front end edges on
a front ledge i5. The ledges {4 and 15 are formed
at the upper edges of rear and front vertical
partitions §§ and {1, respectively, which extend
the full length of the interior of the case with
both partitions spaced from the respective rear
and front case walls.

The rear wall of the display chamber 12 Is
formed by a vertical partition 18 extending up-

ward from the rear edge of the ledge 14 to near

the top 5 at the rear of the baiflle 8 throughout
the length of the case and in forwardly spaced
relation to the rear wall 3 to form a vertical
flue 19 therebetween. This flue is divided length-
wise into a plurality of sections by vertical webs
23 serving as braces for the partition §8. These
webs are provided with openings 21 for the free
passage of air therethrough. -

The flue {9 at its lower end communicates
with and is supplied with cool air from a dis-
tributing champer 22. The upper end of the
filue 19 is preierably somewhat restricted by
reason of the upper end portion of the partition
{8 being slightly rearwardly inclined at such
point so that the discharge of air from the flue
is upward under the top 9 and thence forward
and downward under tne baillle 6 into the top
rear portion of the display chamber 12. 'The
air in its adischarge from the flue mmto the interior
of the case is «aiffused and retarded to some
extent by a screen or foraminous partition 23
which extends rearwardly and downwardly from
the baitle 6§ a distance apgove 1ts lower ecdge por-
tion of the partition 18. Upwardiy beyond this
point, the partition i8 is preferably formed with
a, periorated or siotted extension l¥da which tends
to further diffuse and retard the air in its dis-
charge from the flue 19 into the case. "

A partition 24 extends upward from the for-
ward edge of the ledge |5 for the entire length
of tThe case and in rearwardly spaced relation to
the front wall to form the flue 25 in the front por-
tion of the case. The partition 24, in the pres-
ent, instance, extends vertically to near the lower
edge of the front wall part 10 and then cont_inﬁes_' |
upward at a forward incline, as shown at 26, to
a short distance below the top of the wall part
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10 and in rearwardly spaced relation thereto to
provide a narrow slot-like entrance 21 to the
upper end of the flue 25. The paris 24 and 26
of this partition, in the present instance, are
shown as connected by an oiiset 28, and the part
26 is preferably of transparent glass to permit
articles in the case to he viewed therethrough. A
plurality of bracket plates 29 are attached to the
inner side of the front wall | and serve as sup-
ports and braces for the partitions 24 and 26.

The produce is supported in the case by a shelf
30 extending the entire length of the display
compartment 12 and slatted or perforated to per-
mit the circulation of air ftherethrough. The
shelf 30 is preferably composed of a plurality of
rectangular tray-like members placed side by side
to permit any or all to be removed or vertically
adjusted. These trays are adapted to be placed
in various positions best suited to the display oi
the particular mechandise in hand and also for
the selective distribution of cold air above and
below the shelf, as hereinafter described. For
this purpose, the trays may be placed in dif-
ferent vertically spaced horizontal positions a, b,
or inclined upwardly and rearwardly from eitner
of such positions, as shown at ¢, d, € and f 1n Fig.
2, or the trays may rest on and be supported by
either the bottom {3 or the ledges 14 and 15. In
the a position, a tray is supported at its rear end
by a ledge 32 on the front of the rear flue wall |8,
and at its front end by releasable hooked engage-
ment with the front partition 24, as shown at 3.
The trays may be tilted from this position 1o any
of the positions ¢, d and e by raising their rear
ends to be supported, respectively, hy ledge brack-
ets 34, 35 and 36 provided in superimposed rels-
tion on the front side of the partition (8. When
the trays are in the raised horizontal position b
they are supported at their rear ends by the
ledge 34 and at their front ends by the hooked
connection 371 with the partition 24. The trays
may be tilted from this position to the position f
by resting their rear ends on the ledge brackets
36. If desired, the trays 30 may be removed
and the produce supported by the bottom trays 3.

The partition (8 is provided lengthwise thereof
between the ledges 32 and 35 with a plurality of
louvered openings 40 and also with similar open-
ings 41 and 42 between the ledges 34 and 39 and
the ledges 35 and 36, respectively. These open-
ings direct air from the flue {9 forwardly and
downwardly into the compartment (2 below fthe
shelf trays 30 when in any of their several po-
sitions, except, in the present instance, the bot-
tom position «¢. These openings, or some of
them, also serve to direct air into the compart-
ment above the trays when in the various posi-
tions other than e and f.

The front partition 24, in the present instance
below the tray position «, is provided with a series
of comparatively small openings 44 for the exit
of air from the compartment 2 to the interior
of the down fiue 25. These openings combined
with the inlet openings 21 for the flue 25 are of
sufficient combined area to take care of the low
pressure cold air admitted to the compartment (2
through the various openings from the flue 19.

The flue 25 opens at its lower end into a plenum
chamber 45 formed at its rear side by the parti-
tion 11, and this partition has an opening 4§ in
jits central portion through which a motor driven
fan 47 drives the air rearwardly through a broad
flue 48 having a restricted portion 49 at its rear
end in which a cooling coil 50 is disposed to cause

the air passing therethrough to be cooled the de-
sired extent. The rear end of the flue part 49
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4

opens into the air distributing chamber 22 in the
lower portion of the flue 15. While the flue part
49 1s restricted in width relative to the length of
the case, it is still of considerapble width, as shown
in Fig. 3. The chamber 22 into which the flue
49 discharges is formed at its top and sides by a
semicircular periorated or foraminous bafile b1,
which causes the air discharged into the chamber
22 to be trapped and pressur:zed and evenly dis-
tributed into the central and end portions of the
flue §9. 'The baiifle 51 is disposed between the rear
Tnis is found to be an
important feature for the compiletely satisfactory
operation of a case constructed as shown.

In the ogeration of the case, air is drawn
from the aisplay compartment (2 through the

iniet openings 27 and 43 to the flue 28 and

thence to the chamber 45 by the action of the
fan 41, and is forced by the fan through the
cooling coil fiue 49 and into the distributing
chamuer 22 where it is pressurized and its flow
restricted by the perforated arcuate baffie 5i.
This baffle causes the air to be distributed uni-
formily, vertically and sidewise into the bottom
of the up flue 19 so that the air fiow throughout
the entire horizontal lengih of the flue i1s sub-
stantially equalized. Some of this air in its pas-
sage up the fiue is distributed to the chamner 12
through the louvered openings 490, 41 and 42,
wicth more or less of it passing under the mer-
chandise supporting sheif 30, depending on the
adjusted position of the shelf trays or sections
except when resting on the bottom (3 or when
in the lower horizontal position a. The louvers,
which are above the shelf in gny position of its
adjustment, are designed to direct the discharg-
ing air down onto the shelf and onfto the produce
supported thereby, while those that are below
the shelf, which is in gall rosifions except «,
cause a supply of cold air to filow beneath the
shelf, a portion of which discharges to the flue
23 throush the openings 43 with the balance
passing up through the slatted or perforated
shelf and around the proauce thereon. This
manner of circulation causes distribution of cold
air directiy to the bottom of the produce so that
its lower portion is maintained at a substan-
tlally uniform temperature with its upper por-
tlon that is cooled by the discharge of cold air
into the upper portion of the chamber. This is
an important feature, for in systems where the
cold alr passes elther up or down, but not both,
through the shelf and supported merchandise,
the air is warmed in its contact with the mer-
chandise, so that the far side of the merchandise
with respect to the air flow is necessarily warmer
than the near side. This is especially true with
respect to large produce grticles or packages,
such for instance as meat, and may result in
such a temperature differential in the package
that portions may not be maintained at a safe
temrerature o prevent spoilage or obhjectionable
bacteria, formation. The extent of cold air
caused to he discharged below the shelf and to
pass upward therethrough depends, of .course,
upon the adjusted position of the shelf and the
numbier and extent of louver openings 41 and 42
that have their discharge below the shelf. The
cold air that is discharged above the shelf
through the louvered openings from the up or
cold flue 19 is directed downwardly against the
produce on the shelf and fiows slightly thereover
to its point of discharge from the chamber
through the outlet flue opening 27. At the same
time the stream of cold air discharging from the
top of -the flue 19 under the bafile -6, and the air
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rising through the shelf 30, commingle with the

air discharging from the louvered openings and
passes therethrough into and down the dis=-
charge flue 25. The air discharging from ine
flue 19 is at a relatively lower pressure than that
passing through the return flue 23.

The air discharging into the chamber {2 from
the upper end of the flue i3 forms a blanket of
cold air over the air discharging from the
louvered ouenings and compensates to a large
extent for the heat taken up from the produce
by such louver discharging air. This also pro-
tects the produce contacting air from the warmer

outside air.
Tn practice, it is preferable to have the air

discharge into the chamber 12 from the upper
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end of the flue 19 above the level of the top edge. |

of the front wall part 8. It is also preferable
to pull only a limited quantity of air from the
Jower portion of the chamber 2 through the
small openings 43 sufficient ouly to maintalin a
slow circulation through the area beneath the
shelf with a considerable portion passing up
through the shelf. The amount of refrigeration
underneath the shelf ig determined by the POSi-
tion of the shelf, and consequently the number
of effective openings 48, 41 and 42 available for
the purpose. Thus, a raising of the shelf posi-
tion increases such refrigeration and a lowering
decreases it. It is found in practice that no par-
ticular advantage would be derived by control-
ling the discharge through the openings 43 by
use of a valve and for this reason no valve has
heen shown. However, such & controlied dis-
charge may be employed ii desired. It is fur-
ther found in practice that with the circulation
as illustrated the air is forced out of the top oi
the five 18 at the back of the chamber 12 at low
velocity, and is taken in the narrow flue opening
97 nesr the top edge of the wall part id at high
velocity, and that this minimizes the amount of
cold air spilled to the atmosphere and also the
amount of warm air taken in from the outtside.

i wish it understood that my invention is not
limited to any specific construction, arrange-
ment or form of the parts, as it is capable of
numerous modifications and changes without
departing from the spiriv of the claims.

Having thus described my invention, what I
claim as new, and desire 1o Secure by United
arates Letiters Patent, 1s:

1, In an open-top refricerated display case, &
produce display chamber, a broad flue for direct-
ing cold air to said chamber, means for forcing
cold air through said flue, and an arcuate per-
forated bafile in the inlet end of the flue serving
to pressurize and distribute the air in various
directions into the flue to render the air flow
substantially uniform throughout the broad area
of the flue.

2. In an open-tcp refrigerated display case, &
produce display chamber, a broad vertical flue
for directing cold air to said chamber, an arcuate
perforated bafile forming an air distribuiing
chamber in the lower end of said flue, said dis-
tributing chamber being of less width than said
flue and said bafile having its howed side upward
whereby air is distributed upward and sideways
therethrough to the flue, and means for cooling

and forcefully discharging air into said distribut-
ing chamber.

3 In an open-top refrigerated display case€
having front, rear and end walls, means within
the case forming an open-top produce display
chamber and vertical filues ot the front and rear
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sides thereof, the flues being narrow from front
to rear and substantially corresponding in width
to the horizontal length of the chamber, the rear
flue having a plurality of vertically spaced rows

of louvered openings directing air downwardly

therefrom into said chamber, and said front fiue
having its top open to the chamber below the
top of the front wall and having a lower series
of openings for the inlet of air from the chamber,
g produce supporting shelf having provision for
the passage of air therethrough, means for sup-
porting the front edges of the shelf above said
lower series of openings to the front flue, and a
plurality of vertically spaced supporis at the front
of said rear flue to selectively support the rear
edge of the shelf in different vertically spaced
positions to place a greater or less number of
said rear louvered opehings below the shelf, and
means below said chamber communicating with
the lower ends of said fiues and operable to create
an up draft through said rear flue and a down
draft through said front ilue,

4. In an open-top refrigerated display case
having front, rear and end walls, means within
the case forming an open-top produce display
chamber and vertical fiues at the front and rear
sides thereof, the flues being narrow from front
to rear and substantially corresponding in width
to the horizontal length of the chamber, the
rear flue having a plurality of vertically spaced
rows of louvered openings directing air down-
wardly therefrom into said chamber and said
front fiue having its top open to the chamber
below the top of the front wall and having &
lower series of openings for the inlet of air from
the chamber, a produce supporting shelf having
provision for the passage of air therethrough,
meang for supporting the front edges of the shelf
asbove said lower series of openings to the front
flue and a plurality of vertically spaced supports
at the front of said rear flue to selectively sup-
port the rear edge of the shelf in different ver-
tically spaced positions fo place a greater or less
number of said rear louvered openings below the
shelf, means communicating with the lower ends
of said flues and operable to create an up draft
through said rear flue and a down draft through
said front flue, and an arcuate perforated bafile
in the inlet end of the rear flue to pressurize
and distribute the air in variousg directions into
the flue to render the air flow substantially uni-
form throughout the broad area of the flue, said
baffle disposed widthwise of the lower end portion
of the rear flue and having its convex side up-
ward and its concave side disposed toward and
receiving the air from the said draft creating
means. |

5. In an open-top refrigerated display cas
having front, rear and end walls, means within
the case forming a produce display chamber, a
second chamber therebelow and vertically dis-
rosed flues connecting said chambers at the inner
sides of two opposing walls of the display cham-
ber, one flue being for cold air and the other
for relatively warm air, a shelf in said display
chamber spaced from its bottom and having
openings for the passage of air therethrough,
said cold air flue having provision for discharging
air therefrom into the display chamber at at least
cne side of said shelf, and said cther flue having
rrovision both helow and ahove the shelf for the
inlet of air thereto from the display chamber,
and means in said second chamber for drawing
air from said warm air flue and cooling and forc-
ing it through said cold air flue.
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6. In an open-top refrigerated display case
having front, rear and end walls, means within
the case forming an upper produce display cham-
ber and a lower chamber and vertically disposed
flues at the inner sides of two opposing walls of
the upper chamber, one flue being for cold air
and located at the rear of the upper chamber
and the other flue heing: for relatively warm air,
sald cold air flue having openings for discharging
air into the rear of said upper chamber, a produce
supporting. shelf in said upper chamber in verti=-
cally spaced relation to its botiom and being
vertically adjustable relative to the discharge
openings.in-said cold air flue to vary the amount
of .c¢cold .alr discharging into the chamber be-
low the shelf, said shelf having provision for
the passage of air therethrough from the upper
to the lower portion of its chamber and said
warm ‘air flue having provision for the inlet of
air thereto from the upper portion of said upper
chamber above the shelf and also from the lower

4
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portion thereof below the shelf, and means in
the lower chamber for drawing air from said
warm air flue and cooling and forcing it through
sald cold air fiue.

7. A combination as called for in claim 6
wherein the openings from the cold air flue are
al different levels and some at least thereof are
louvered to direct the discharging air downward-
ly into the upper chamber.

GEORGE K. BENTLY.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS
Number Name Date
2,223,761 Hall o __ Dec. 3, 1940
2,447 759 MacMaster ... ______ Aug. 24, 1548
ong 2,463,614 Hardin o ______ Mar. 8, 1949
2,508,255 Hardin —— e May 16, 1950



	Drawings
	Front Page
	Specification
	Claims

