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WATER COOLING SYSTEM FOR REFRIGERATING
. FIXTURES, AND FIXTURE THEREFOR
Donald E. Ruhshauser, Morrisville, Pa., and Charles L.

Walling, Los Angeles, Calif., assignors to Emhart Cor-

poratlon, Bloomlfield, Conn a corporation of Con-

necticut

Filed Jan. 7, 1965, Ser. No. 423,929
7 Clalms. (Cl 62—1255)

This invention relates to refrigerated display cases and
is. directed particularly to display cases embodying refrig-
erating means ‘including ‘a water-cooled condenser. This
application is a continuation-in-part of applicant’s copend-
ing application Serial No. 390,312, filed Aug. 18, 1964,
now Patent No. 3,210,957 granted October 12, 1965.

In the system described and claimed in said copending
application, an assembly of refrigerated display cases is
provided wherein each display ‘case -has a service space
in the front of the case beneath the bottom of the front
portion of the display space. In'the preferred form of the
invention described therein, each display case or section of
the assembly is of the “self-contained” type in that it has
its own refrigerating unit including a compressor, a water-
cooled condenser and an evaporator. Further in accord-
ance with the invention of said copending application, the
water-cooled condensers of several or all of the refrig-
erating units may be connecteéd to a closed water-cooling
circuit having water-coohng ‘means located at a point re-
mote from the refrigerated case or cases.

In accordance with the present invention, a novel type
of refrigerated display case is provided which i3 adapted
for use either separately ‘or in combination with othér
similar display caSes and with either a closed cooling
water circuit or an individual water-cooling system where-
in the cooling water is dlscharged to the sewer or other-
wise disposed of.  In this way, the refrigerated display case
of the present invention has wide -application and adapt-
ability permitting standardization of construction while at
the same tirte permitting use of the display case in various
systems and under alternative conditions of operation.

Futther in accordance with the presént invention, the
display case is provided with means for circulating air
over the condenser or the compressor or both to increase
coohng system. Moreover, the tetperature of the air
thus c1rcu1ated is raiséd and the resultmg warm air is
utilized to raise the temperatule of the air in the aisle or
Space adjacent the case and/or to remove moisture from
beneath the case or from other areas or surfaces where

Accordlngly, tlié prificipal objécts of the present invén-
tion aré fo- incréase the versatility; use and application 6f
refrigerated display cases; to perinit a common general
design of dlsplay case to be produced for use either in-
‘dependently or in comibination with other similar display
cases; to-provide improved “self-contained” display cases
with refrigerating - units embodymﬂ water-cooled c¢on-
densers; to provide constructions which may be readily
installed and connected with a source of cooling water
with minimum of expensé and by rélatively unskilled em-
ployees; to provide such display cases with air circulating
‘means which serve to reduce the load on the water-cooling
system; and to utilize the air thus circulated to raise
the temperature of areas or surfaces adjacent the display
case,
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These and other objects and features of the present
invention will appear from the following description there-
of wherein reference is made to the figures of the ac-
companying drawings.

In the drawings:

FIG. 1 is a diagrammatic plan view of a typical system
embodying the present invention;

FIG. 2 is a top plan view showing one case or section
of the assembly illustrated in FIG. 1;

FIG. 3 is a vertical sectional view of the case shown in
FIG. 2.

FIG. 4 is a view partly in section and partly in exploded
form illustrating portions of two display cases embodying
the present invention as employed in combination with the
cooling water system of the present invention;

FIG. 5 is an enlarged detail of the construction shown
in FIG. 4;

FIG. 6 is a front elevation of a single display case em-
bodying the present invention as employed as an individual
case; and

FIG. 7 is a diagrammatic plan view of an alternative con-
struction embodying the present invention.

In those forms of the invention chosen for purposes
of illustration in the drawings, the display case has an
outer casing or “tank” embodying a rear wall 2, a front
wall 4 and a bottom indicated generally at 6. The casing
shown has inner and outer metal surfaces 8 and 10 which
are spaced apart and preferably are secured to each other
by expanded cellular plastic material or other insulation
12, which may be bonded to the metal surfaces 8 and
10 so as to form a strong, substantially integral insulated
case structure.

The bottom 6 of the case is provided with a lower rear
portion 14 and an elevated front portion 16 connected
by a vertical wall 18. The lower rear portion 14 of the
bottom of the case is preferably supported on rails 20
or the like which serve to hold the lower surface of the
rear portion 14 above the floor or surface on which the
case is mounted to provide an air space 22 beneath the
outer metal surface 10 of the rear portion 14 of the. bot-
tom thereof. The elevated front portion 16 of the case
preferably is supported by an open-ended frame extend-
ing the full length of the case adjacent the front thereof.
As shown, the frame has longitudinally extending upper
and lower horizontal rails 24 and 26, respectively which
are connected at their ends, and at intermediate locations
if desired, to vertical posts 28. Additional upper and
lower horizontal rails 3¢ and 32 extend rearwardly from
the posts 2& of the frame beneath the elevated front
portion 16 of the bottom of the case and may be con-
necied to the outer metal surface 10 of the case.

The construction thus provided serves to establish a
well 34 at the rear of the display space 36 within the
display case in which an evaporator 38 is located: A
suitable air duct system 42 is arranged within the case
above the inner metal surface & thereof so as to com-
municate with the well 34 and the display space 36.
Blower 44 is located in the air duct system for circulating
air through the air ducts and over the evaporator 38 to
refrigerate the air circulated through or about the display
space and the articles therein. At the same time, the
frame and the elevated front portion 16 of the botitom
of the case serve to provide a service compartment 40
which opens toward the front of the case and extends the
full length of the case.
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In accordance with the present invention, the refrig-
erating mechanism employed includes a motor and com-
pressor assembly 46 which may be of the “can” type and
hermetically sealed, if desired, and further includes a
water-cooled condenser 48. The condenser shown in
FIG. 1 is of the “tube within a tube” type wherein cool-
ing water is circulated through an outer tube 5 in heat
exchanging relation with an inner refrigerant carrying
tube 52 which receives hot refrigerant gas from the com-
pressor. The outer cooling water tube 58 of the con-
denser receives cooling water through a fiexible or rigid
cooling water inlet connection 54 and discharges heated
cooling water through a flexible or rigid cooling water
outlet connection 56. The condenser preferably is
arranged in the form of a longitudinally extending flat
series of pipes or tubes located in a vertical plane or
planes positioned parallel to and adjacent the vertical
wall 18 at the rear of the service compartment 46. The
cooling water supplied to the condenser 48 through the
inlet connection 54 is received from a supply pipe 58
whereas the water discharged from the condenser after
cooling the refrigerant is delivered from the outlet con-
nection 56 to a return pipe 62. The cooling water supply
and return pipes 58 and 66 extend longitudinally of the
case within the service compartment 49 and preferably
are supported by brackets or other suitable means 62
near the front of the service compartment and in front
of the posts 28 of the frame but at the rear of a remov-
able front closure plate or panel 64. The lower portion
of the front wall 4 of the case preferably is inclined in-
wardly as shown at 66 and brackets 62 are mounted on
the upper longitudinal rail 24 of the frame to hold the
supply and return pipes 58 and 69 in a convenient loca-
tion for ready access or insertion and removal:

The supply and return pipes 58 and 68 are each pro-
vided with a fitting 68 for easy attachment and detach-
ment of the inlet connection 54 and the outlet connection
56 of the condenser. Either the fittings 68 or, as shown,
the inlet and outlet connections 54 and 56 may be pro-
vided with valves or stop cocks 78 for cutting off or
regulating the flow of cooling water to and from the con-
denser and the supply and return pipes 58 and 60.

With this construction and arrangement of the display
case and its refrigerating elements, each case is “self-
contained” in that it may be employed independently of
any other case in a store or market in which it is located
and may be operated at any desired or necessary tem-
perature so as to preserve foods or articles therein at a
suitable temperature. Thus the refrigerating elements
may be designed or proportioned to maintain a relatively
high temperature, say 30 to 40° F. for dairy products,
candies, vegetables or the like, or at a relatively low
temperature, say zero to —10 or —20° F. for preserving
ice cream, frozen foods or the like. In fact, when low
temperatures are to be -maintained or the case is large,
it is possible to provide each case with two or more re-
frigerating units, each of which has a water-cooled con-
denser detachably connected to the cooling water supply
and return pipes 58 and 60.

As shown in FIG. 6, when the cases are to be used in-
dependently, they may be provided with insulated end
closure panels 72 and the cooling water circulated
through the condenser may be supplied to the supply and
return pipes 58 and 69 from the city water supply or
other lines 74 laid in the floor or otherwise extending to
the display case. The supply and return lines extend sub-
stantially the full length of the case and since they are
readily accessible in the service compartment 40 upon
removal of the closure plate 64, any plumber or handy
man can insert or remove the .pipes 58 and 6% so that
they will be supported by the brackets 62 in position for
attachment with the inlet and outlet connections 54 and
56 by means of fittings 68.

On the other hand, the refrigerated case provided is
adapted for use in the alternative in combination with
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other similar display cases and in a system such as that
shown in FIG. 1 and in said copending application. In
such systems, the cooling water is circulated in a closed
cycle. through water-cooling means 76 located in a posi-
tion remote from the display case. When the display
cases are thus combined and used, the end closure panels
72 need only be applied to the outer ends of the end cases
or sections of the assembly and a plurality of interme-
diate cases or sections may be arranged in end-to-end
relation between the end sections to provide a continuous
display space of any desired length. The cooling water
supply and return pipes 58 and 69 of each case or section
then are connected to the corresponding pipes of an adja-
cent case by means of slip connections or fittings 78. The
cooling water supply and return pipes 58 and 60 of each
individual case then become sections or elements of a
complete closed cooling water circuit such as that indi-
cated generally at 80 in FIG. 1. In fact, when the display
cases are thus used in combination, the supply and return
pipes 58 and 66 may be continuous pipes of any desired
length since the brackets or support means 62 are located
in front of the posts 28 of the frames of the various cases
and are accessible to receive and support the pipes
throughout the length of the assembly upon removal of
the closure plates 64 from all of the cases. It is then
only necessary to provide the. continuous pipes 58 and
60 with fittings 68 in suitable locations for attachment
of the cooling water supply and return connections 54
and 56 thereto.

When used with a closed cooling water circuit of the
type disclosed in the copending application Serial No.
390,312, the supply and return pipes 58 and 60 become
elements of the supply line 82 and return line 84 of the
circuit 80. The cooling water is circulated through supply
line 82 by means of a pump 86 so that each case will
receive the necessary . amount of water for cooling its
condenser, or condensers, under control of the valves or
stop cocks 70. The cooling water is heated by heat ex-
change with the refrigerant carrying tubes 52 of the vari-
ous condensers and the thus heated water is discharged
from the various.condensers to the return line 84 of the
circuit 80, Pump 86 then circulates the heated water to
the cooling tower or other water-cooling means 76 which
may be located on the roof of the store or at any other
point remote from the display cases. The cooling water
circulated preferably is purified or otherwise treated by
suitable means indicated generally at 88 whereby corro-
sion of the lines, pipes, condensers and fittings in the sys-
tem is reduced to a minimum and the amount of water
required to assure proper-.cooling of all of the condensers
is limited. Nevertheless, an adequate supply of cooling
water is maintained in the system by means of a float
control or other supply means 90 in reservoir 92.

As pointed out above, the present invention thus ren-
ders it possible to produce a standard or generally similar
type of display case adapted for use individually or in
combination with other display cases and in systems
supplied with cooling water from a closed circuit or from
any other source. Moreover, each case or section of an
assembly of cases is “self-contained” in that the construc-
tion is such that the condenser, compressor, controls and
other elements of the refrigerating unit are located with-
in the individual cases and positioned so that they are
accessible for ready installation, adjustment and removal.
In particular, the construction renders it possible to em-
ploy water-cooled condensers of high efficiency and to
install and remove the cooling water supply and return
pipes and to regulate the flow.of cooling water through the
various condensers with a minimum of time and expense
and when using readily available employees, plumbers or
handy men.

Further, in accordance with the present invention and
as shown in FIG. 2, means are provided for increasing
the efficiency of the compressor and condenser and for
improving the operation and simplifying the maintenance
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of the cases and assembly. For this purpose, a blower
94 located in ‘the service compartment 40 of at least one
case in-an assembly thereof and preferably in each case,
is arranged to direct air over the condenser 48 and prefer-
ably also over the compressor 46 to reduce the tempera-
ture thereof. The air thus circulated removes heat from
the water-cooled condenser so as to reduce the load on
the water-cooling system and water-cooling means 76.
The amount of cooling water required to condense the
refrigerant in the inner refrigerant carrying tubes 52 of
the condensers or the rate of flow thereof may, therefore,
be reduced. Similarly the air flowing over the compres-
sor serves to reduce its temperature and increase the effi-
ciency thereof.,

Heat removed from the condenser or the compressor
or both serves to raise the temperature of the air circulat-
ed by the blower 94 and the warm air thus produced is
utilized to raise the temperature of surfaces or areas adja-
cent the case and or to remove or prevent the creation of
moisture which would otherwise condense on surfaces of
the case. Thus as shown in FIG. 2, the closure panel
64 at the front of the service compartment 40 of each
case may be provided with an air inlet opening or lourves
96 near one end of the case. The blower 94 is located
adjacent opening 96 and serves to draw air inward from
the space in front of the case and to direct such air over
the compressor 46 and water-cooled condenser 48. In
this way, the temperature of the air is raised and it is
thereafter discharged from the service compartment 46
through air outlet openings 98 in the closure panel 64
near the opposite end of the case. The temperature of
the air in the aisle adjacent the front of the case may
thus be raised to overcome chilling of the aisle by spill-
over air from the refrigerated space within the case. If
desired, the case may be constructed as shown in the U.S.
Patent to Ural No. 3,125,864 and the heated air being
circulated may raise the temperature of spill-over air
being discharged from the case through a separate air
duct.

At least a portion of the air heated by passage over the
condenser and compressor by the blower 94 is preferably
also passed rearwardly from the service compartment 40
through the air space 22 beneath the rear portion 14 of
the bottom 6 of the case. In this way, it is possible to
counteract heat losses through the bottom 6 which might
otherwise cause moisture to condense on the bottom and
result in sweating thereof. For this purpose, the rails
20 which extend beneath the case may be provided with
air passages 100 therethrough (FIG. 4) to facilitate the
circulation of the heated air through the space 22 and
evaporation of moisture from the chilled surfaces of the
case. The air circulated by blower 94 also serves to over-
come any tendency for moisture to condense on the verti-
cal wall 18 of the service compartment or other surfaces
over which it is passed.

In the alternative construction shown diagrammatically
in FIG. 7, each self-contained case may embody a water-
cooled condenser specifically designed with heat exchange
means for heating air to be utilized in raising the tem-
perature of the aisle or space adjacent the case or for
preventing condensation of moisture on surfaces of the
case. For this purpose, the hot refrigerant gas from a
compressor 102 is passed through the line 104 to a con-
denser 106 supplied with cooling water from a supply
line 108 through a connection 110. The condensed
refrigerant is returned from condenser 106 to a receiver
112 and the evaporator 114 whereas the water heated in
condensing and cooling the refrigerant gas is passed
through a line 116 to a heat exchange element 118 and
then flows through connection 120 to a water return line
122. A blower 124 serves to draw room air into the
service compartment 126 through lourves or an opening
128 so that it will pass over the compressor 102 and
condenser 106 to heat exchanger 118. The air then is
forced through the heat exchanger 118 and the air outlet
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openings 130 for return to the aisle to raise the tem-
perature of the air in the space adjacent the case.

In this construction, the cooling water flowing from
the heat exchanger 118 back to return line 122 may
be sufficiently cooled by the air directed through the
heat exchanger by blower 124 so as to require little or
no further cooling before being recirculated through the
condenser 106. Under such circumstances, a by-pass
line 132 having a water pump 134 therein may be con-
nected to the supply and return lines by valve means 136
and 138. The water cooling system itself may thus be
self-contained for use under some conditions of opera-
tion whereas it may be connected into a closed circuit
employing a remote water cooling device as shown in
FIG. 1 when desired.

While the form, type and arrangement of the display
cases and the various elements thereof which have been
shown and described above are typical of those embody-
ing the present invention, it will be apparent that the
desired versatility, accessibility and adaptability of dis-
play cases may be attained when employing various other
constructions, shapes and types of elements and combina-
tions thereof. In view thereof, it should be understood
that the particular embodiment of the invention shown
in the drawings and described above is intended to be
illustrative only and is not intended to limit the scope
of the invention.

We claim:

1. A refrigerated display case having a display space
therein, said case being provided with an insulated rear
wall, an insulated front wall and an insulated bottom,
the bottom having a lower rear portion and an elevated
front portion connected to the rear portion of the bot-
tom by a vert'cal wall, said walls and bottom cooperating
to form a well above the rear portion of the bottom of
the case, an evaporator in said well, a duct system above
the bottom of the case having means therein for circulat-
ing air over said evaporator to and from said display
space, a service compartment extending substantially the
full length of said case and located beneath the elevated
front portion of the bottom of the case in front of said
vertical wall, a frame in said service compartment sup-
porting the elevated front portion of the bottom of the
case, a closure plate closing the front of the service com-
partment, a compressor and a condenser located in the
service compartment and connected to said evaporator,
said condenser being of the water-cooled type, support
means mounted on said frame, cooling water supply and
return pipes extending substantially the full length of said
service compartment and mounted on said support
means, connections extending from said cooling water
supply and return pipes to said condenser and other con-
nections extending from the cooling water supply pipe
to a souice of cooling water external to the case and
from said cooling water return pipe to water receiving
means external to said case.

2. A refrigerated display case as defined in claim
1 wherein said supply and return pipes are separably
connected to said condenser and removable from said
support means and service compartment upon displace-
ment of said closure panel.

3. A refrigerated display case as defined in claim 1
wherein means are provided for controlling the flow of
cooling water through said condenser from and to said
cooling water supply and return pipes.

4. A refrigerated display case as defined in claim 1
wherein the cooling water supply and return pipes con-
stitute elements of a closed circuit water cooling system.

-5, A refrigerated display case as defired in claim 1
wherein air inlet and outlet openings communicate with
said service compartment and with a space adjacent
the case to be heated, and a blower is located in said
compartment and arranged to circnlate air through said
inlet and over said condenser to said outlet.

6. A refrigerated display case as defined in claim 5
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wherein at least a portion of the air from said blower

is passed beneath the lower portion of the bottom of the

case.

7. The combination comprising a plurality of refrig-
erated display cases as defined in claim 1 arranged in 5
end-to-end relation with the service compartments there-
in communicating with each other and separable con-
nections between the supply and return pipes in said
cases, the supply and return pipes in all of said cases
being connected in series and forming elements of a 10
closed circuit water-cooling system.
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