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Patented Sept. 12, 1950

'UNITED STATES

6 Claims.
1.

This invention relates, in general, to refriger-
ated display cases and has particular relation to
improvements in refrigerated display cases whiech
are adapted to contain and display articles of
merchandise, sueh as frozen focds '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 convement
access to the same by the customer.

While the particular display case which we
shall 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 exarnple, 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 ofher 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 articles of
merchandise in g cool and refrigerated condition
and, at the same time, in position for effective
and satisfactory display and for ready and free
dccess by the customer for removal from the case,
Difficulty has also been encountered in sealinhg
the case against the entry-of warm air and in
breventing 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 not 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 upver 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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2
of refrigerated air at the back and top and along
the open front to maintain the artieles 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 o 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 objeet of the invention is to provide
a refrigerated display case of the character de=
seribed wherein the shelves are in the form of
cold plates through which g 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 deseribed.

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
Berial No. 738,180, filed Mar~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 fromn the top
of the compartment,

Another object of the invention is to provide at
the top of the refrigerated merchandise holding
compariment & removable auxiliary air cooler
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and dehydrater for producing a natural flow of
cold or refrigerated air downwardly over the
fronts of the articies on the shelves.

Another object of the invention to provide, par-
ticularly for the type of case in which the shelves
are in the form of cold plates, an improved dual
or multiple form of refrigerant circulating system
wherein, for example, freezing of a bearing in one
compressor; or-tube rupture, freezing of a valve,
or other failure will not.fesult in complete failure
of the refrigerant circulating system, and where-

in partial cooling or refrigeration will take place ..

under such conditions.

Another object of the invention is to providea

refrigerated self-service display. case of the char-

acter described having various features of novelty. ..
and advantages, and which is particularly char-
acterized by its simplicity in construction, its =

economy in manufacture, and its eﬁectlveness in
use,

Further objects and advantages of the inven-
tion will appear from the following detailed de-
scription, taken in connection with the accom-
panying drawings which illustrate the manner
of constructing, operating and using illustrative
embodiments of the present invention.

In the drawings:

Figure 1 is a vertical tranhsverse and more or
less diagrammatic sectional view showing one
form of case embodying the present mventmn,

Figure 2 is a fragmentary detail section show-
ing one way in which the cold or refrigerated air
may be circulated through the shelves;

Figure 3 is a view similar to Figure 1, showing
another form of case embodying the present in-
vention; and h

Figure 4 is a view showing diagrammatically
the improved dual or multiple form of refrigerant
circulating system.

Referring first to the embodlment of the inven-
tion shown in Figure 1, this form of case com-
prises a vertical back wall {, vertical end walls 2,
& vertical front wall part 3, and a bottom wall 4.
The walls 1, 2, and 4 are heat insulated, for ex~
ample, by formlng them of metallic outer and
inner shells 5 with suitable heat insulating ma-
terial ’ filling the space between the shells or
otherwise as desired.

The interior of the case is divided, for exampie,

by a horizontal wall & into an upper refrigerated -

merchandise holding compartment T and a lower
storage space. The storage space may comprise
one storage compartment 8, or it may be divided
into two or more storage compartments. The
storage compartment 8 has doors 9 hinged at
their outer ends to the front ends of the end walls
2. When closed, the doors 9 constitute, with the
front wall part 3, a front wall of less height than
the back wall I. The doors 8 are preferably
heat insulated, for example, ag deseribed in con-
nection with the walls I, 2, and 4, or otherwise
as desired.

A plurality of vertically spaced shelves {f ex-
tend forwaradly from the back wall | to positions
spaced rearwardly from the plane of the front
wall an amount to provide at the bottom of the
front of the refrigerated mechandise holding
compartment 8 a well for alticles or packages (3
of merchandise of irregular or other shape un-
suitable for support on the shelves 11. The well
12 may be divided lengthwise of the case into a
plurality of well parts, if desired. The spacing
of the front ends of the upper shelves Il rear-
wardly of the plane of the front wall of the case
permits free and convenient access to the mer-
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4
chandise i3 through the dispensing opening 14 at
the front of the case.

A window extends upwardly from the bottom
of the well i2 to approximately the top of the
front wall part 8. This window preferably com-
prises & plurality of spaced transparent sheets 15
so as to provide insulation against heat conduc-
tion therethrough, and through which the articles
of merchandise in the well 12 and the articles of
merchandise on the lower shelves |1 are attrac~
tively displayed in such manner that the cus-
tomer may have a complete view or survey of all
of the articles from the front of the case. The
articles of merchandise on the shelves 11 above
the : front wall part 3 are, of course, visible
through the dispensing opening i4. The open-
ing 14 may be covered at night, or when the case

“is othérwise not in service, by a suitable cover (not
- shown) ‘which may be removed or cpened during

the day or otherwise when the case is in use.

As shown more or less diagrammatically and in
detail in Pigure 2, each row of articles or pack-
ages 3 is preferably enclosed within g box-like
container or vessel 18. Each vessel {8 is formed,
for example, of sheet metal and has a top wall {9,
rear wall 20, bottom wali 21, and end or side walls
22. The front end of the bottom wall 21 of each
vessel is shown turned down at 28 to form an
article or package stop for the foremost article or
package within the underlying vessel. 'The vessel
{8, shown at the top in Figure 2, is the vessel for
the uppermost row of articles within the com-
partment . The front ends of the top walls (3
of the vessels {8 beneath the upper vessel are
shown abutiing the downturned flanges 23 to
close the forward ends of the ducts or spaces be-
tween the vessels. This may, of course, be ac~
complished in any other suitable manner.

The vessels {8 are preferably sealed except for
the opening at the front through which the pack-
ages are inserted into the vessels (8 and with-
drawn by the customer as described. The vessels
18 may be supported in overlying spaced relation,
for example, by lugs 26 (Figure 2) turned in-
wardly from the inner shells of the opposite side
or end walls 2, preferably without piercing the
same. The spaces between the bottom wall 21
of each vessel and the top wall {8 of the imme-
diately underlying vessel are preferably divided
by plates or partitions 21. The partitions 27 may
be secured, for example, by rivets 28, spot weld~
ing or the like, to the bottom walls 21 of the
vessel 18. Spacers 29 are provided between
the walls 21 and the partitions 27.

The partitions 27 divide the space between the
bottom walls 21 and the top walls 19 into upper
and lower ducts or passages 30 and 31, and are
shown extending at their rear ends to the inner
surface of the rear wall i of the case. The for-
ward ends of the lower ducts 31 open into the
forward ends of the upper ducts 30. The rear
walls 28 of the containing vessels are spaced from
the inner surface of the rear wall | to form ducts
or passages 32, each of which places the rear end
of the adjacent duct 31 in communication with
the rear end of the adjacent duct 30.

"The top wall 19 of the uppermost containing
vessel 18 has spaced above the same a wall 35
provided with an opening 36 for the admission of
cold or refrigerated air, as will presently appear.
The wall 35 is shown as extending at the rear to
the inner surface of the rear wall of the case.
The forward end of the wall 35 is turned down
at 40’, with the downturned part 40’ spaced from
the downturned end of the adjacent wall 19 to
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provide at the forwsard end of the top of the
shelves an outlet duct 41 for discharging cold
or refrigergted air downwardly across the front
ends of the foremost articles on the shelves and
into or toward the well 12.

.Above the wall 35 is a compartment 45 the
walls of which house. part of the: refrigerating
apparatus. This apparatus per se may be of any
suitable or preferred type well known in . the
art. Suffice it to state that it is shown as com-
prisinig a comipressor unit 48, evaporator pan 47,
fan motor 48, and blast cooler 49 which, in oper-~
ation, delivers cold air of 4 temperature adapted
to maintain the articles or packages of mer-
chandise in the desired cold or retrigerated cor-
dition through a duct 50 and the opemng 86 into
the upper duct 46.

In operation, the cold stream of air entering
the upper duct 46 through the opening 36 cir-
culates as shown by the arrows in Figure 2. Up-
o entering the duct 40 4 part of. the cold-air
flows forwardly and is.discharged through the
outlet 41 downwardly across the front sides of the
articles or-packages 13 within the compartment
1. The remainder of the cold air passes rear-
wardly through the duct 40 and then downwardly
through the duct 82 into the upper duct 30.

Upon entering the upper duct 80 the cold air
passes forwardly through this duct. ' At the for-
ward end of the duct 38 the cold air passes into
the forward end of the underlying duct 31 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 8i the cold air passes rearwardly to the up-
per end of a vertical duct 59 adjacent the inner
side of the rear wall | 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 confinues to rise through
side ducts one of which is shown in dotted lines
at 63 in Figure 1, and is returned.throgh 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 41 blankets the open aceessible
side of the refrigerated merchandise hiolding com-
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
pass upwardly and into a duct 97 in the front
part 3, and upon entering this duct the cold air
may be passed downwardly 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 celd air through the overlying
duct; also by the cold air circulating downward=
1y along the back of the same through the duct
§9 and by the circulation through the comparta
ment 8 to the ducts 63.

The packages 13 in the respective rows are
yieldingly forced forwardly against the stops 23
by coiled springs 85, in general, .in ‘the manner
disclosed in the copending. application of Ed-
ward F. Brill, Serial No. 662,396, filed Aptil 15
1946, The springs 65 are shown interposed and
acting between the intier side of the rear wall {
and the rear side of the rearwardmost packages
in .the respective rows.

‘These rearwardmost ¥
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packages gy be dummy packages fasterned to
the springs or to spring followers to prevent
their removal from the case.

As shown in Figure 1, the shelves il are pref-
erably arranged with their downturned.front ends
23 extending forwardly increasing distances from
thie 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 2t.
This permits the eustomer to conveniently grasp
the forwardmost package 18 in any desired row,
and to remiove the same from the case, for ex-
ample, by tilting the package, as shown in dotted
lines &t 68 in Figure 1.

“The downturned forward ends tw’ 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 13. Outer facing pieces 712
are secured by screws 13 to the:downturned for-
ward ends 49’ and 23. These pieces or strips
12 extend horizontally and continuously across
and cover the forward sides of the depending
flanges 40’ and 23. The pieces 12 are preferably
formed of rubber, wood, plastic, or other non-
frosting material. The heads at the outer ends of
the screws 13 ‘are also preferably’ formed of or
covered with rubber, wood, plastic; or other non.-
frosting material.

The outer surface of each piece 12 has grooves
16 set at an angle so that price markers 71 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 11 into the
grooves 16.

- The articles or packages i3 in the well {2 may
be yieldingly forced outwardly against the inner
side of the front wall part by one or more coiled

springs 18 acting, for example, a,gamst a sultable
follower .

In the form of case shown in Figure 3 the
shelves {1’ are formed by cold plates provided,
for example, with internal coils, such as shown
in detail in the copending applicstion 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
c¢dse shown in Figure 1 are designated by primed
reference characters corresponding with the ref-
erence characters used in Figure 1.

Where the shelves {1’ 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 16 by suitable tubes, as more fully
disclosed in the previously identified application
of Bdward F. Brill, or otherwise as desired. Suffice
it to state that the tubes 77 connect the refrig-
erating apparatus 76 with the refrigerant inlet
of the upper cold plate overlying the upper row
of packages 13’, 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 78, ‘

‘The refrigerating apparatus 76 is housed, Tor
example, within a compartment 18 at the tOp
of the case. The walls of the compartment 78
have louvers 79 through which sir may c1rculate

- into and from thé compartment.

-3
(-5

The cold plate 1i’* above the upper row of
articles is spaded downwardly from the cold plate
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at the top of the compartment 7, and it and the
cold plates i1’’ 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 81 for access to the
lower portions of the articles in the overlying

rows. The stops 80 are preferably formed of
nubber, wood, plastic or other non-frosting
material.

The articles or packages I3’ in the respective
rows may he forced forwardly against the stops
80 by springs 65’ as in the preceding embodi-
ment of the invention. The articles or packages
i3’ in the well {2’ may be forced outwardly by
springs 70’, also as in the preceding embodiment
of the invention. A follower for the articles in
the well 12’ 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 {1’ to depend into sealing engage-
ment with the articles in the well 12’ to seal the
rearwardmost of such articles against entry of
heat, warm air, or moisture, if desired.

In Figure 3 the front opening 14’ 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 14’, and is
provided with snap catches 88 for securing it in
place. The cover 85 is removed bodily.

In Figure 3 the space between the upper and
downwardly spaced cold plates 11’’ 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 86 has a plurality of upper ducts
92 opening inwardly from the front of the case
through an opening 93 in the member 91; also a
plurality of wunderlying ducts 94 discharging
from the front of the case through a discharge
outlet or discharge outlets 85 opening throush
the member 8i. The member 91 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 82 and

similar rearwardly extending fins 96 between the ;
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lower ducts 84 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 duects 982 and 94. A horizontal and rear-
wardly extending partition 88 separates the up-
per ducts from the lower ducts,

In operation, as the auxiliary air cooler and
dehydrater 90 is cooled or refrigerated, a natural
flow 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
85. 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 Ii’ and blankets the open

49
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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 f1’ cool or refrigerate the space
within the blanket of cold air so that relatively
low temperatures may be maintained and mois-
ture coliection 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, ¢, 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, ¢, and e
are connected in series to the refrigerating or
refrigerant circulating unit A and the alternate
cold. plates 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 valve 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 rooled or refrigerated thereby.

The embodiments of the invention shown in the
drawings 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 claim:

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 coliection 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 duets 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

76 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
claiim 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 ar-
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 named 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-
diuvm 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 ar-
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 duects overlying said shelves, and
fine 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 medium to said first named
distribution ducts.

EDWARD F. BRILL.
ORVAL SCHROEDER.,
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