
Jan. 25, 1966 D. E. RUTISHAUSER ETAL 3,230,733 
REFRIGERATION SYSTEM AND ELEMENTS THEREOF 

Original Filled April 10, 1962 2. Sheets-Sheet i. 

INVENTORS 
LOWAld A. Al/7/SA/4USAA 

by CAAA fis 4. WA44/wg 

a 7 roama Y 

  

  

  



Jan. 25, 1966 D. E. RUTISHAUSER ETAL 3,230,733 
REFRIGERATION SYSTEM AND ELEMENTS THEREOF 

Original Filed April 10, 1962 2. Sheets-Sheet 2 

N& 

INVENTORS 
OOWAZAA. Av77SA/40/SAA 
by CAazas 4. W444/WG 

a 77OAAVAY 

  

  

  



United States Patent Office 3,230,733 
Patented Jan. 25, 1966 

1. 

3,230,733 
REFRGERATION SYSTEM AND ELEMENTS 

THEREOF 
Donald E. Rutishauser, Morrisville, Pa., and Charles L. 
Walling, Los Angeles, Calif., assignors to Emhart 
Corporation, Bloomfield, Conn., a corporation of 
Connecticut Original application Apr. 10, 1962, Ser. No. 186,405. 
Divided and this application Aug. 4, 1964, Ser. No. 
387,448 

3 Claims. (C. 62-256) 
This application is a division of application Serial No. 

186,405, filed April 10, 1962, now abandoned. 
This invention relates to refrigerated display cases and 

is directed particularly to constructions wherein a unit 
embodying a compressor, condenser and evaporator is re 
movably located in a chamber within the display case. 
As described in said copending application, it is fre 

quently necessary or desirable to make repairs and ad 
justments in the refrigerating unit or elements employed 
in refrigerating a display case. At such times, the re 
frigerating means will ordinarily be idle and the tempera 
ture of the display case rises and often results in damage 
to the products on display. Furthermore, skilled service 
men are not always available and the display case, there 
fore, may remain idle for a period of several days. 

In accordance with the present invention, novel re 
frigerated display cases are provided wherein there is a 
chamber within the case and a removable refrigerating 
unit is constructed and arranged with elements designed 
and located so as to register with complementary elements 
of the display case. The refrigerating unit, therefore, 
can be removed and replaced by a similar unit whereby 
little or no loss in refrigeration of the case will occur. 
The unit removed can then be repaired or adjusted for re 
use in another display case designed to receive the same 
and the repairs can be made in a centrally located shop 
or location without sending a serviceman to the store or 
place wherein the display case is located. 

Accordingly, an object of the invention is to reduce the 
cost of installation, repair and maintenance to refrigerated 
equipment. 
An additional object of the invention is to provide a 

novel type of unit adapted for use in refrigerating a fix 
ture or the like. 

Another object is to provide a novel type of refrigerated 
fixture wherein the refrigerating unit is removable and 
replaceable for adjustment or repair at another location. 
These and other objects and features of the present in 

vention will appear from the following description thereof 
wherein reference is made to the figures of the accom 
panying drawings. 

In the drawings: 
FIG. 1 is a perspective illustrating a typical refrigerat 

ing unit which may be employed in accordance with the 
present invention; 

FIG. 2 is an end view of the unit shown in FIG. 1; 
FIG. 3 is a vertical sectional view through a typical re 

frigerated self-service display case embodying the present 
invention; 

FIG. 4 is a vertical sectional view through an alterna 
tive form of display case embodying the present inven 
tion; and 

FIG. 5 is a horizontal sectional view of the display 
case shown in FIG. 4. 

In that form of the invention shown in FIGS. 1, 2 and 3, 
the refrigerated self-service display case is provided with 
a chamber 10 designed to receive a refrigerating unit 12. 
Such a unit preferably includes a compressor 14, a con 
denser 16, and evaporator 18 with high and low sides 
using a capillary tube. These elements of the unit may 
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be filled and completely sealed at the factory so that each 
unit 12 is self-contained and may be hermetically sealed 
to require a minimum of service. 
The unit is mounted on a base member 20 provided 

with rollers, skids, or other means 22 which will facilitate 
insertion and removal of the unit to and from the cham 
ber 10. Tracks 24 or the like may be located on opposite 
sides of the chamber 10 to receive and support the rollers 
of the unit. If desired, the tracks may be provided with 
depressions 26 or other means for accurately positioning 
the unit 12 within the chamber 10. 
When the unit 12 embodies a water cooled condenser, 

it may be provided with a water inlet pipe 28 and a water 
outlet pipe 30 designed to be connected to the water feed 
line 32 and the water return line 34 of the system. For 
this purpose, the water inlet and outlet pipes of the unit 
is provided with simple and conventional fittings 36 for 
attachment to piping or hose connections 38 leading to 
water feed and return lines. The connections 38 are pref 
erably provided with shut-off valves 40 so that the unit 
may be cut off and removed from the system when de 
sired by any local plumber, maintenance man, or helper. 

In the event any fixture should fail to operate properly 
at any time, the defective unit in the fixture can be re 
moved and replaced by a new or reconditioned unit. The 
defective unit 12 is then pulled out of chamber 10 in the 
fixture and a substitute unit inserted. Such replacement 
can be made in a matter of minutes and without calling 
in a refrigeration man or expert service person. The de 
fective unit can then be returned to a central service and 
repair location for inspection, adjustment or repairs which, 
if necessary, may require days for completion. In the 
meantime, there will be no shutting down of any fixture 
in the store and no loss or damage to merchandise. More 
over, change or substitution of a unit in one fixture can 
be made without cutting off or influencing the operation 
of any other fixture. 

In order to permit the use of removable units in re 
frigerated fixtures, it is, of course, necessary to provide 
fixtures which are suitably designed and constructed to re 
ceive and employ such units. In order to illustrate typical 
fixtures of this character, reference is made to the drawing 
wherein a refrigerated self-service display case is open at 
the top for access to customers and has a display space 56 
for receiving articles 58 to be refrigerated while on dis 
play. The rear wall 60 of the case is insulated and pro 
vided with an air supply duct 62 which has an inlet open 
ing 64 at its lower end communicating with the chamber 
10 in which the unit 12 is located. The upper end of 
the supply duct 62 has an outlet opening 66 which com 
municates with the upper portion of the display space 56. 
The front wall 68 of the case is also insulated and pro 
vided with an air return duct 70 which is open at its 
upper end at 72 to draw off air from the display space. 
The air is conducted beneath the display space through 
the duct portion 74 to the return outlet 76 which com 
municates with the chamber 10 adjacent the inlet opening 
64 to the air supply duct 62. 
The unit 12 embodies an evaporator which, as shown, 

is located at the inner end of the unit and provided with 
coils and fins positioned in a refrigerating passage 78. 
The inlet end of the refrigeration passage 78 is positioned 
to register with the return outlet 76 of the air return duct 
70 when the unit 2 is properly positioned in the cham 
ber 10 with the rollers 22 of the unit positioned in the 
recesses 26 of the tracks 24. The outlet end of the re 
frigeration passage 78 is similarly positioned to register 
with the inlet opening 64 of the air supply duct 62 and 
a fan or blower 80 is arranged to circulate air through 
the refrigeration passage 78 and over the evaporator coil 
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and fins therein to reduce the air to the desired low tem 
perature. The air thus refrigerated is then forced through 
the air supply duct 62 to the display space 56 and is 
drawn from the display space through air return duct 70 
for recooling and recirculation by the unit 12. 

In a similar way, the water inlet pipe 28 and the water 
outlet pipe 30 of a water-cooled condenser may be brought 
into registry with the piping or hose connections 38 or 
into position to permit ready connection of the fittings 36 
thereof when the unit 12 is moved into a predetermined 
position in the chamber 10. In order to facilitate con 
nection and disconnection of the fittings 36, the connec 
tions 38 are preferably flexible although mounted in fixed 
or predetermined positions on the fixture. 
With this construction, the fixture as constructed does 

not embody any refrigerating elements as such, but is 
only provided with ducts or passages for the circulation 
of refrigerated air through the case. The ducts provided 
are arranged to communicate with the chamber 10 in 
proper locations for registration with the inlet and out 
let ends of the refrigeration passage 78 of the unit to be 
inserted in the chamber 10. As shown in FIG. 3, the re 
turn outlet 76 of the air return duct 70 is provided with 
downwardly extending flexible barriers 82 and 84 which 
serve to seal the outlet from the chamber 10 and the out 
let end of the refrigeration passage 78 without interfering 
with the insertion or removal of the unit. A closed pas 
sage for the circulation of refrigerated air through the 
case is thus provided and short circuiting of the air and 
the entrance of undesired ambient air from the chamber 
10 is prevented. 
While the inlet opening 64 of the air supply duct 62 

and the return outlet 76 of the air return duct 70 may be 
positioned side by side as shown in the drawing, they 
may, of course, be located in any other positions desired 
or required by the construction of the unit 2 to be em 
ployed in the fixture. Thus, for example, the unit 12 
may embody an evaporator-blower unit of the type shown 
and described in U.S. Patent No. 2,929,229 wherein the 
inlet and outlet ends of the refrigeration passage are lo 
cated adjacent the opposite ends of the unit. The fixture 
then should be constructed so that the ends of the air 
circulating ducts or passages therein are spaced apart and 
positioned to register with inlet and outlet ends of the 
refrigerating passage of the unit. 

In that form of the invention shown in FIG. 3, the unit 
12 is illustrated as being movable into and out of a cham 
ber 10 which is located beneath the insulated bottom 104 
of the display space 56 and accessible through a door 106 
in the front of the case near the bottom thereof. It will, 
of course, be evident that the chamber 10 in which the 
unit 12 is located may be positioned in any desired por 
tion of the case and may be accessible through the end 
or rear of the case or fixture as desired. 

In the alternative, as shown in FIGS. 4 and 5, the unit 
indicated at 12B is designed to be inserted into an up 
wardly facing opening chamber 108 in the bottom of the 
display case. The unit 12B is provided with an insulated 
base portion 110 having an evaporator 12 and a blower 
114 located on the upper surface thereof and a com 
pressor 116, condenser 18 and control elements 120 
supported by and positioned below the insulated base 
portion 110 of the unit. 
The base 10 has a laterally projecting shoulder 122 

cooperating with an inwardly extending ledge 124 to hold 
the base 110 of the unit 12B in place. A sealing gasket 
26 serves to seal the space between the base 10 and 

the ledge 124 whereby the interior of the display space. 
128 within the case is effectively insulated from the cham 
ber 108 in which the compressor 16 and the condenser 
18 are located. Flexible connections 130 extend from 
the supply line 32 and the return line 34 to the condenser 
whereby the condenser is supplied with cooling water 
from the supply 44. In a similar way, current may be. 
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4. 
supplied to the motor 132 used to drive the compressor 
116 through the conductors 134. 
The display space 128 within the case is provided with 

suitable air duct means 136 for conducting refrigerated 
air from the evaporator 112. and blower 14 to the dis 
play space 128 whereas duct means 138 serve to return 
air from the display space to the evaporator and blower. 

Constructions of this type possess many advantages in 
that the construction of the display case can be greatly 
simplified and produced economically. At the same time, 
the size of the unit 12B and of the evaporator 112 can be 
increased and the duct means 136 and 138 through which 
the air is circulated to and from the display space 128 
can be arranged so as to assure better distribution and 
more uniform circulation of the air through the display 
Space. 

It will be apparent that the unit required to refrigerate 
a large walk-in cooler or cold storage room and main 
tain it at temperatures below zero will require a much 
larger capacity than a unit to be used in a small dairy 
case designed to operate at temperatures in the neighbor 
hood of 40 F. Therefore, in most cases, it will be 
necessary to provide two or three different sizes and types 
of units 12, 12A or 12B and the fixtures should be con 
structed to receive only the proper size or type of unit 
therein so that it will not be possible for a workman who 
is unfamiliar with refrigeration to couple the wrong unit 
to any fixture. 

Incidentally, the form of the motor, compressor, and 
condenser assembly illustrated is intended to be illustra 
tive only since the shape, size and appearance of her 
metically sealed elements of this character may differ. 
altogether from that shown and the cover or housing 
indicated in dotted lines at 86 will enclose the assembly 
and present a neat streamlined appearance adapted to the 
most suitable and efficient design of the elements enclosed 
therein. 

It will thus be apparent that the form, type and arrange 
ment of the elements of the combination used are capable 
of many variations and changes in order to adapt the in 
vention to any installation desired. In view thereof, it 
should be understood that the particular embodiment of 
the invention shown in the drawing 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 fixture having a display space therein, 

air ducts for directing refrigerated air through said fixture 
to refrigerate said display space, a chamber in said fix 
ture separated from the display space by an insulated 
wall having an opening therethrough, said air ducts hav 
ing the ends thereof terminating adjacent said opening in 
the insulated wall of the chamber and communicating 
with Said chamber, a unit embodying a compressor, a 
water-cooled condenser and an evaporator mounted on 
a support movable into and out of a predetermined posi 
tion in said chamber, said unit including a refrigeration 
air passage having said evaporator located therein, said 
refrigeration air passage having opposite ends thereof reg 
istering with said opening in the insulated wall of the 
chamber and communicating with the ends of the ducts 
in said chamber when said unit is in said predetermined 
position, means for circulating air through said ducts and 
refrigeration air passage, said condenser having cooling 
water inlet and outlet pipes, cooling water supply lines 
extending to points adjacent said fixture and provided 
with detachable connections registerable with the cooling 
water inlet and outlet pipes of the condenser when said 
unit is in said predetermined position in said chamber, 
and valve means controlling the flow of cooling water 
from said cooling water supply line to said condenser. 

2. A refrigerated fixture as defined in claim wherein 
the detachable connections between the cooling water 
supply and return lines and the water inlet and outlet 
pipes of the condenser are flexible connections. 
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3. A refrigerated fixture as defined in claim 1 wherein 2,387,622 10/1945 Tanner -------------- 62-450 
said unit is provided with a wall which separates the 2,502,893 4/1950 Schmidt ------------- 62-255 
evaporator from the condenser and compressor and forms 2,546,417 3/1951 Anglin -------------- 62-281 
a wall of said refrigeration air passage. 2,669,850 2/1954 Bishop -------------- 62-256 

5 2,674,102 4/1954 Stile ---------------- 62-256 
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