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U.S. Cl. 62-158 7 Claims 

ABSTRACT 0F THE DISCLOSURE 

A removable cover for a refrigerated enclosure of the 
type defining an open side and having circulating means 
for moving cold air streams across the open side. The 
cover is dimensioned to close off the open side and is 
formed of insulating material to retain cold Within the 
enclosure. The cover is formed in a plurality of sections 
and includes flexible magnetic sealing means around the 
periphery of the access opening to provide close engage 
ment between the sections and the walls of the construc 
tion while also facilitating insertion and removal of the 
sections. 

This invention is directed to an improved system for 
the operation of refrigerated enclosures. The invention 
is particularly concerned with refrigerated constructions 
of the type employing moving air streams which create 
and maintain refrigerated conditions in areas of the con 
struction located within or adjacent to the air stream 
paths. 

In describing the instant invention, reference will be 
made to refrigerated cabinet constructions of the type 
normally employed in supermarkets for storing food 
products which must be maintained at reduced tempera 
tures. In one particular type of construction, air curtains 
are moved across an access opening for the cabinets and 
the character of the curtains is controlled to provide 
efficient operation of the construction. 
In Hagen et al. Patent No. 3,134,243 and in Simons 

Patent No. 2,862,369, there are described refrigerated 
display cabinets which are provided with access openings 
exposed to the atmosphere while still being capable of 
maintaining the contents in a refrigerated state. Loss of 
refrigeration from the enclosed space through the access 
opening is reduced in a highly effective manner in these 
constructions by the use of a gaseous, preferably air, 
curtain which is continuously advanced across the open 
side from one edge of the opening to the opposite edge. 
The air curtain in these constructions is adapted to be 

formed of adjacent panels of air, with the innermost panel 
comprising a refrigerated cold air panel, and with one 
or more outer panels having temperatures more closely 
approaching the ambient temperature. It has been found 
that it is desirable to recirculate the inner cold air panel 
and to provide means for circulating the adjacent guard 
panels, to conserve the refrigeration and to maintain the 
enclosed space in a satisfactory refrigerated state. 
The efficient operation of systems of the type referred 

to can be satisfactorily maintained during normal busi 
ness hours. Thus, the refrigerating and defrosting mech~ 
anisms are adapted to operate in a desired sequence so 
that the product will be maintained at desired tempera 
tures while the front of the cabinet is open for access by 
customers. 

Obviously, this operation could -be maintained during 
off business hours, for example throughout the night. It 
is clear, however, that the expense of maintaining the 
same level of refrigeration and defrosting operations 
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during such off hours is high and, therefore, means should 
be provided for economizing during such periods. 

It is a general object of this invention to provide an 
improved control system for refrigerated enclosures which 
permits economical operation of the enclosures, particu 
larly during off hours, and which provides an alarm 
system usable Iboth during and after business hours. 

It is a more specilic object of this invention to provide 
a control system which may be used in conjunction with 
a night cover construction so that economies in opera 
tion can be achieved »during off hours while the control 
system will prevent damage to the product in the event 
of mechanism failures during the off hours. 
These and other objects of this invention will appear 

hereinafter, and for purposes of illustration, but not of 
limitation, specific embodiments of the invention are 
shown in the accompanying drawings in which: 
FIGURE 1 is a front elevation of a night cover of a 

type suitable for use in the system. 
FIGURE 2 is a vertical sectional view of a refrigerated 

enclosure of the type suitable for use in conjunction with 
the system of this invention; 
FIGURE 3 is an enlarged fragmentary sectional View 

taken about the line 3-3 of FIGURE 1 illustrating the 
means employed for attaching the night cover to a 
refrigerated enclosure; 
FIGURE 4 is an enlarged horizontal fragmentary sec 

tional view of the night cover; 
FIGURE 5 is a graphic illustration of the operating 

temperatures of a refrigerated enclosure; 
FIGURE 6 is a circuit diagram illustrating the con 

trol means of the invention; and, 
FIGURE 7 is a detailed illustration of the time delay 

control means employed in the system. 
As noted, the instant invention will be described with 

reference to constructions which employ air curtains 
moving in side-by-side relationship across an access open 
ing of the refrigerated cabinet construction. Such air 
curtains are commonly employed for the purpose of form 
ing barriers to prevent or minimize refrigeration loss. 

The invention will be specifically described with respect 
to refrigerated enclosures of the type deñning an opening 
in one wall to provide access to the space within the en 
closure. The enclosures or cabinets are provided with 
a plurality of nozzles arranged in side-by-side relation 
ship across one edge of an access opening and correspond 
ing inlets are located across the opposite edge of the 
access opening. The inner nozzles and inlets are 
provided for the passage of a refrigerated stream across 
the access opening while the adjacent outer nozzles and 
inlets circulate progressively warmer air panels. The 
inner refrigerated stream is circulated through a passage 
having refrigeration coils located therein and one or 
more of the outer adjacent streams may also be re 
frigerated. 

`One aspect of the instant invention relates to the use 
of a night cover which is put in place during oft business 
hours. The night cover comprises an insulated board which 
is intended to confine the cold within the construction to 
a greater degree than is possible when the access open 
ing is uncovered or is covered with an uninsulated panel. 
With this arrangement, the product in the enclosure can 
be maintained at safe temperatures while reduced power 
can be employed for supplying refrigeration. 
The night cover construction may be used in conjunc 

tion with circuit control elements designed to minimize 
the possibility of loss of product in the event that a re 
frigeration failure, or other disruption of the operation 
should occur. On the other hand, the control system may 
be used independently of a night cover. 
The circuitry of this invention includes means which 

will prevent operation of circulating fans and anti 
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frost heaters. In addition, the circuitry is designed to 
eliminate the possibility of a defrost cycle starting when 
a failure has occurred. Finally, warning lights and an 
alarm system can be incorporated in the circuitry so that 
efforts to correct the failures can be initiated as quickly 
as possible. 
FIGURES l through 4 illustrate a refrigerated cabinet 

construction 10 and an associated night cover 12. The 
refrigerated construction includes a top wall 14, bottom 
wall 16, back wall 18 and front wall 20. The front wall 
defines opening 22 which provides access to the interior 
24 of the construction. Shelves 26-32 and the ñoor 34 
are provided for holding product to be stored within the 
construction. 

In accordance with the constructions described in the 
laforementioned patents, the illustrated arrangement in 
cludes a partition 36 which divides the outer wall into 
inner passage 38 and outer passage 40. Refrigerating 
means 42 are located in the inner passage, and circulating 
fans 44 are provided for both passages. 

Inlets 46 are provided for each passage, and air streams 
are adapted to move from the outlet nozzles 48 across the 
access opening and into inlets 46. 
During normal operation of the construction, air is 

circulating through the inner passage 38 whereby the re 
frigeration means 42 will provide a refrigerated stream of 
air crossing the access opening. The second circulating 
stream which moves in the passage 40 and across the ac 
cess opening serves as a guard stream. An additional 
stream may be provided by drawing ambient air into duct 
47 by means of fan 49 and by discharging the ambient air 
through the outermost nozzle 48. 
The night cover 12 consists of an insulating material 

which may be formed from a plurality of individually 
sealed sections 50. A wood or extruded plastic frame 51 
may be formed around the sections 50, and a protective 
aluminum or plastic skin 53 may be provided over each 
face of the construction. Urethane comprises a particularly 
useful material for construction of the board. The panels 
can be advantageously produced by employing a “foamed 
in place” system wherein the skin 53 is assembled with the 
frame 51 to provide mold walls and then foaming ma 
terial is introduced. 
The frame 51 comprises a U-shaped member with the 

legs being divided into outer strips 102 and inner strips 
104. These strips define a slot 106 for receiving the facing 
sheets 53. The ends 108 of the strips 104 are turned in to 
provide locking means for the insulating material 50. This 
locking arrangement is particularly desirable when the 
material 50 is foamed in place. 
The base 110 of the U-shaped frame members deñnes 

inwardly facing grooves 112. These grooves are adapted 
to receive the base portion 114 of flexible magnetic re 
taining elements 116. These elements include elongated 
pockets 118 which receive magnets 120. 
The design of the frame members 51 greatly facilitates 

the construction of individual sections of the night cover 
12. When the cover is located in position relative to 
the cabinet access opening, magnets 120 on the outermost 
sections are attracted to a magnetic strip 122 which may 
be adhesively secured around the periphery of the access 
opening. Use of magnetic tape or some other material 
which will attract the magnet 120 is required where the 
structural members of the cabinet are formed of mag 
netic materials. 
The sections 50 are dimensioned so that the com 

bined sections have a width slightly less than the width of 
the access opening. This provides gaps between the sec 
tions when they are in place as shown in FIGURES l 
and 4. These gaps are ñlled due to the flexibility of the 
magnet retaining means. This flexibility insures the forma 
tion of a seal between the frame members and the periph 
eral wall of the access opening and between the individual 
sections. 
The top and bottom frame members are of a slightly 

different design. As shown in FIGURE 3, the top frame 
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4 
member 124 includes a recessed portion for receiving the 
magnet retaining means 116. The magnetic material in 
the retaining means is attracted to magnetic strip 126 
which is applied over the front face of the innermost 
nozzle 48. 
The lower frame member 128 defines downwardly ex 

tending portions 130 having shoulders which rest on the U 
shaped bar 132. Magnetic material 134 is located on the 
under surface of this bar to provide the desired sealing 
relationship. `It has been found that the use of magnetic 
sealing all around the cover is particularly important 
from the standpoint of achieving a virtually complete seal. 
Any leaks present will cause frost build up and this could 
be substantial even with only a few leaks. 
The graph shown in FIGURE S illustrates the condi 

tions within a refrigerated enclosure of the type shown in 
FIGURE 2 when refrigeration is lost. The temperature 
measurements obtained were initiated after the heat of 
defrost was removed from the cabinet. From this point, 
temperature measurements were made every hour up to 7 
hours, and, finally, after 71/2 hours. Throughout this time, 
the night cover 12 was in place, and the refrigerating 
means did not operate so that the test simulated a situa 
tion where refrigeration failure had occurred. 
During the test, ice cream was in place in the cabinet, 

and thermocouples were embedded in the ice cream for 
measuring the temperature of the product at various loca 
tions within the construction. Gallon and pint containers 
were employed; however, all of the thermocouples were 
associated with pint containers except one thermocouple 
which was associated with a half gallon container at the 
front of the third shelf 30. 
The ice cream started at temperature from -7 to 

-10° F. after 71/2 hours, the pint of ice cream at the 
front of the first shelf 26 had risen to 15° F.; while each 
of the remaining products tested maintained temperatures 
between 2 and 10° F. Since the temperatures are well 
within a safe range for preservation of the ice cream, the 
use of the night cover, in conjunction with the control 
circuitry to be described, provides a completely adequate 
arrangement. 
The control circuitry utilized for the cabinet 10 is 

shown in FIGURES 6 and 7 and comprises a tempera 
ture measuring bulb 60 which is preferably fastened to 
one of the crossovers 61 between the evaporator coils (see 
FIGURE 2) and which is associated with control element 
62. This element is designed so that the switch 64 will 
close when the temperature measured exceeds a certain 
level. In a typical embodiment of the invention, the ele 
ment 62 is set so that the switch 64 will close when the 
temperature exceeds 0° F. 
The switch 64 is connected through line 66, and termi 

nal block 67 to switch 68. The switch 68 comprises the 
enabling switch for the control circuit. This switch may 
comprise a manual switch which when opened completely 
removes the control circuit from the standard electrical 
circuits. This is required, for example, during servicing 
of the freezer. 
The switch 64 through lines 66 and 70 and terminal 

blocks 67 and 71 provides 115 volt power for the time 
delay relay 72. This circuit includes clock motor 74 (see 
FIGURE 7) which will energize on the closing of switch 
64, as well as a switch 76 which will be closed mechani 
cally at the end of the selected time delay. In a typical 
embodiment of the invention, the time delay relay 72 is 
set to close switch 76, 25 minutes after the switch 64 
closes. The temperature control unit 62 is designed so 
that the switch 64 will open again and reset time delay 
relay 72 when the temperature detected by the element 60 
drops to -l0°. Accordingly, during a defrost period when 
the temperature of the evaporator coil reaches 0°, switch 
64 will close energizing the clock mechanism 74 in the 
time delay relay 72. If the temperature of the coil reaches 
-l0° before the end of the 25 minute time delay switch 
64 opens, and the time delay relay 72 resets itself. Under 
such circumstances, the switch 76 will never be closed. 
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If, however, the refrigeration means is not functioning 
properly, the switch 76 will be mechanically closed after 
the expiration of 25 minutes. This will energize the relay 
78 thereby opening normally closed switches 80 and 82. 
These switches are located, respectively, in the power lines 
leading to the antisweat heaters and to the fan motors so 
that these mechanisms will not operate when the switches 
‘are open. Beckwith Patent No. 3,243,971 provides an ex 
ample of heaters of the type employed for preventing frost 
build-up. Heaters 92 of the type shown in Beckwith et al. 
application Ser. No. 613,802 may also be included for 
preventing moisture build-up, and the control circuit may 
also be employed for cutting off power to such heaters. 

Closing of the switch 76 also energizes relay 84 whereby 
switches 86 and 88 are closed. The switch 86 shorts out 
the defrost mechanisms 87 for the system so that a de 
frosting operation cannot take place after there is a loss 
of refrigeration. The switch 88 may be connected to an 
alarm system which will serve to warn the store operator. 
The light 90 is turned on when the switch 76 is closed 
so that a visible indication of trouble will be provided. 
The system can, of course, be used to equal advantage 

with different temperature control, for example, where the 
cabinet operates at higher temperatures. 
As shown at FIGURE 4, a spring loaded switch 89 can 

be installed so that when the night covers are in place 
the switch will be closed and perform the same function 
as switch 86 shown in FIGURE 6. With this switch con 
nected to the defrost termination control, defrost cannot 
occur when the night covers are in use. This is very de 
sirable, since in most freezer cabinets, the defrosting oc 
curs at regular intervals, for example every four hours, 
six times per day. Thus, with the night covers in use, three 
defrosts could be eliminated without difficulty since almost 
no frost is yradded to the coil with the night cover in 
place. Additional power saving is achieved because the 
heat put into the cabinet during the defrost period does 
not have to removed. Alternatively, the switch 89 may be 
used as an enabling means for the control means, for 
example, by placing the switch in line with the switch 68. 
The night cover and control means may be used in 

conjunction with a variety of cabinet constructions. When 
employed with the construction shown in FIGURE 2, 
however, the night cover is preferably located in the area 
between the ûrst guard stream and the refrigerated stream. 
During night operation, the circulating fans for the guard 
streams can be turned off so that only the circulating 
fans for the refrigerated stream will be in operation. This 
can be done automatically be locating a suitable button 
switch at some point around the periphery of the access 
opening so that the switch will be operated when the night 
cover is put into place. 
The night cover and control means of the invention 

are particularly useful in a system having a defrosting unit 
which will only operate when defrosting is required. Thus, 
in some systems, defrosting may automatically occur at 
regular intervals, for example, every four hours. Ac 
cordingly, a defrosting operation would take place during 
the night whether or not it was required. When detecting 
means are employed for determining the necessity for de 
frosting so that this operation will only take place when 
required, savings are realized since it has been found that 
the use of the night cover prevents accumulation of frost 
to the extent that a defrosting operation will not be re 
quired throughout the whole period of off business hours. 
During extremely high ambient conditions, it is possible 

that `after a defrost period, the compressor may have 
trouble pulling back down to temperature, or may cut off 
because of high head pressure or because of inherent tem 
perature protection in the motor windings. With the con 
trol system of this invention, if the temperature of the coil 
does not reach the preset temperature in the preset time 
allotted, the heat load is automatically removed from the 
condensing unit by shutting olf the fans and anti-sweat 
heaters. This allows the condensing unit to pull down the 
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6 
suction pressure and lower the head pressure allowing the 
condensing unit to recover and get over the peak load 
period, eliminating a possible service call. 

It is also contemplated that the means for refrigerating 
the cabinet can be modified where night covers are regu 
larly used. The compressors employed may be of smaller 
capacity, and may be included in a circuit which will have 
them operating continuously. When the night cover is in 
place, the continuous operation will cause the product to 
Ábecome much colder than necessary. During the period 
when the covers are off, the product will warm up due to 
the inability of the compressors to maintain lower tem 
peratures; however, the rise in temperature can be con 
trolled so that the product temperature will never rise 
to undesirable levels. 

In this alternative arrangement, the evaporator coil will 
operate at a higher temperature so that frost problems will 
be greatly reduced. This will permit operation of the cabi 
net at higher humidities which also provides more desir 
able operating conditions. 

It will be understood that various changes and modifica 
tions may be made in the above described construction 
which provide the characteristics of this invention without 
departing from the spirit thereof particularly as defined in 
the following claims. 
That which is claimed is: 
1. In a construction comprising a refrigerated enclosure 

including refrigerating means, circulating means for driv 
ing air into contact with said refrigerating means and pas 
sage means for -directing the refrigerated air whereby the 
interior of said enclosure is adapted to be cooled, said en 
closure defining an open side for access to the interior of 
the construction, air inlet means and corresponding outlet 
means extending across opposite edges of «said open side, 
said passage means communicating said outlet and inlet 
means, said circulating means operating to drive -air 
through said passage means and across said access opening, 
the improvement comprising a cover dimensioned to close 
off said open side and formed of an insulating material 
whereby cold can be retained within the enclosure when 
the cover is in place, said cover being formed in a plural 
ity of sections, and means for substantially sealing off the 
interior of the construction whereby the cover separates 
the space occupied by the air passing across the access 
opening from the exterior of the construction, said sealing 
means including magnetic means located around the 
periphery of said access opening, additional magnetic 
means located on the edges of the sections of said cover, 
and flexible retainers for said magnetic means whereby 
close engagement of said magnetic means all around said 
access opening can be achieved. 

2. A construction in accordance with claim 1, includ 
ing flexible retainers carried by each of said sections, and 
magnetic material held by said retainers, the retainers of 
said sections being attracted to adjacent magnetic material 
to provide a sealing relationship between individual sec 
tions of the cover and between the cover and the walls of 
said construction. 

3. A construction in accordance with claim 2 wherein 
each of said sections is provided with a surrounding frame, 
facing sheets secured to said frame and extending over the 
outer surfaces of said sections, an insulating material fill 
ing the space defined between said facing sheets and asso 
ciated frame. 

4. A construction in accordance with claim 3 wherein 
said frame comprises an extruded plastic member, 
slotted side portions defined by said frame for receiving 
said facing sheets, `and a grooved outer wall defined by 
said frame for receiving said flexible retainers. 

5. A construction in accordance with claim 1 including 
control means adapted to be set for operation upon attach 
ing of said cover in said construction, said control means 
including temperature detecting means, and delay means 
adapted to operate when said temperature detecting means 
indicate rise in temperature to a first predetermined level, 
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and adapted to `be reset if the temperature detected drops 
below a second predetermined level before expiration of 
the time set 0n said time delay means, said time delayl 
means, if not reset, operating to cut oil the Operation of 
said circulating means and to prevent operation of said 
defrosting means until the temperature is restored to a safe 
level. 

6. A construction in accordance with claim 1 wherein 
defrosting means are associated with said enclosure, and 
including switch means for preventing operation of said 
defrosting means when said cover is in place. 

7. A construction in accordance with claim 7 wherein 
said switch is located adjacent an edge of said open side 
for operation of the switch by Said cover as the cover is 
put in place. 
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