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1. 

3,122,892 
REFERGERATED DISPLAY CABINET AND 

METHOD OF OPERATION 
Stering Beckwith, Libertyville Township, Ill., assignor, 
by mesne assignments, to Dual Jet Refrigeration Com 
pay, a corporation of illinois 

Filed Apr. 9, 1962, Ser. No. 186,019 
10 Claims. (C. 62-81) 

This invention relates to a refrigerated open display 
cabinet and more particularly to an upright cabinet hav 
ing an open front wall of an otherwise enclosed refriger 
ated storage space for visual and for actual access to the 
space for observation of the contents thereof and for the 
displacement of content material into and out of the re 
frigerated storage space. 

This invention is addressed to a refrigerated display 
cabinet and the operation thereof wherein the cabinet is 
formed with a refrigerated space having a front, vertically 
disposed wall which remains continuously open to the 
atmosphere to enable displacement of products into and 
out of the refrigerated space. The space is maintained 
in a desired refrigerated state by the use of an air cur 
tain formed of an inner panel of cold refrigerated air and 
one or more outer guard panels of air of increasing tem 
perature with the air curtain traveling across the open 
space from one edge to the opposite edge completely to 
separate the refrigerated space from the atmosphere. 

For more efficient operation, it has been found desirable 
to recirculate at least the cold air making up the cold air 
panel of the air curtain and preferably the air in the cold 
air panel and the air in one or more of the adjacent guard 
panels whereby the horsepower of refrigeration required 
to maintain the desired temperature level within the re 
frigerated space is greatly reduced and whereby refrigera 
tion means can be incorporated in the passages through 
which the air streams are recirculated for purposes of re 
moving heat from the air stream or streams passing there 
through to reduce the temperature of air forming the de 
scribed panels. Such means for the removal of heat 
from the air stream or streams making up the inner cold 
air panel and adjacent guard air panels usually comprises 
evaporator plates mounted within the passages through 
which the respective air streams are circulated with the 
evaporator forming a part of a refrigeration system 
through which a liquid refrigerant is circulated. 
While it would be ideal to maintain complete separa 

tion of the air panels making up the air curtains, the neces 
sary laminar flow characteristics between adjacent panels 
is difficult to achieve. It is estimated that as much as 
10-20 percent intermixing of air can take place between 
adjacent panels under normal operating conditions, de 
pending somewhat upon the nozzle construction, air veloc 
ities, distance across the open space and cabinet construc 
tion. Such intermixing results in some of the air from 
the ambient atmosphere progressively migrating from the 
outermost panel through intermediate air panels to the cold 
air panel whereby the temperature is gradually reduced 
to the point where the amount of moisture in the air mak 
ing up the colder air panels is in excess of that capable 
of being retained in the air stream so that some moisture 
deposits as frost upon cold surfaces, such as the evapo 
rator plates or other surfaces impacted by the air stream, 
such as the air nozzles from which the air panels are 
projected across the open space. 
Such accumulation of frost on surfaces within the air 

passage will be found to interfere with the laminar flow 
characteristics of the air stream or streams across the 
open space and with the refrigeration of the air traveling 
through the air passages. It is desirable to effect frost 
removal to avoid such interference but it is desirable to 
effect frost removal in a manner to have minimum effect 

O 

20 

25 

30 

35 

40 

55 

60 

65 

70 

2 
upon the maintenance of the refrigerated state within the 
refrigerated space. 
Thus it is an object of this invention to produce a re 

frigerated display cabinet of the type described and a 
new and improved method for the operation of same and 
it is a related object to provide a new and improved 
cycle of operation for use in a refrigerated display cabinet 
of the type described. 
These and other objects and advantages of this inven 

tion will hereinafter appear and for purposes of illustra 
tion, but not of limitation, an embodiment of this inven 
tion is shown in the accompanying drawings, in which, 

FIG. 1 is a schematic sectional elevational view of a re 
frigerated display cabinet embodying the features of this 
invention; 
FG. 2 is a sectional elevational view of a modification 

of the refrigerated display cabinet shown in FIG. 1; 
FIG. 3 is a schematic flow diagram of a refrigeration 

and defrost system employed in the practice of this in 
vention; and 

FiG. 4 is a reproduction of a recording chart showing 
the temperature conditions existing in various parts of the 
refrigerated display cabinet during a cycle of operation. 

Before entering into a detailed description of the opera 
tion of the refrigerated display cabinet and its refrigera 
tion system, reference will be made briefly to the con 
struction of the cabinet and some of its various modifica 
tions. 
The cabinet is in the form of a housing having a top 

wall 2, a back wail 4, a bottom wall 6, side walls (not 
shown) and a front wall 8. The front wall is provided 
With an access opening 20 of substantial dimension for 
communication of the enclosed space 22 within the in 
terior of the housing with the outside atmosphere. The 
cabinet may rest upon a suitable base 24. 
Spaced inwardly from the outer walls of the housing 

and arranged in substantially parallel relationship there 
with are inner walls including a top wall 26, back wall 28, 
bottom Wall 39, front wall 32 and side walls 34, all of 
which define a storage space 22 therebetween. 
The space between the inner walls and outer walls of 

the cabinet are subdivided by spaced partitioning walls 
36 and 37 to define three separated passages 38, 49 and 4 
which extend continuously about the storage space 22 
from inlet openings 42, 44 and 45, extending continuously 
across the bottom edge of the access opening 20, to outlet 
openings 46, 43 and 49, extending continuously across 
the opposite or top edge of the access opening. 
The passage 38 is provided with evaporator coils 50 

through which a suitable refrigerant is circulated for pas 
Sage in indirect heat exchange relationship with the air 
traveling through the passage 38 for the refrigeration 
thereof. While the evaporator coils or plates 50 are illus 
trated as being located in the bottom run of the passage 38, 
adjacent the inlet 42, it will be understood that the refrig 
eration means can be disposed in other parts of the pas 
sage. Located in advance of the evaporator coils 50 
and preferably between the evaporator coils and the inlet 
42, is an air circulating means, such as a fan or blower 
52, which operates to induce the flow of a stream of air 
through the passage 38 from the inlet 42 to the outlet 46 
and, in accordance with the concepts of this refrigerated 
display cabinet, from the outlet 46 across the access 
opening 28 to the inlet 42 for recirculation of the inner 
cold air stream. 

Similarly located within the passage 40 is an auxiliary 
refrigeration system including evaporator coils 53 through 
which refrigerant is adapted to be recirculated and the 
passage 49 is also provided with an air circulating means 
54, such as a fan or blower, for inducing the flow of air 
through the passage 40 from the inlet 44 to the outlet 48 
and then from the outlet 48 across the access opening 20 
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to the inlet 44 for recirculation of what will hereinafter 
be referred to as the guard jet. 
The passage 4i is merely provided with a fan or blower 

55 for inducing the flow of air from the inlet 45 through 
the passage 4 to the outlet 49 and then from the outlet 5 
49 across the access opening 29 to the inlet 45 for recir 
culation as a second guard jet. It will be understood that 
the refrigerated display cabinet can be effectively oper 
ated without the evaporator coils 53 in the passage 49 for 
refrigeration of the guard stream of air making up the 
guard jet and that the cabinet may also be effectively 
operated without the passage 4 and its corresponding 
inlet 45 and outlet 49 and that, by way of still further 
modification, the refrigerated display cabinet may be 
constructed with still further passages and associated in 
lets and outlets to increase the number of guard jets, 
where practical, with the corresponding improvement in 
laminar flow characteristics between the air panels mak 
ing up the air curtain traveling from the outlets to the in 
lets across the access opening and with corresponding 
improvements also being experienced in the reduction of 
heat loss from the interior of the cabinet to the ambient 
atmosphere. 

Outlets 46, 43 and 49 are provided with nozzle mem 
bers 56, 58 and 59 constructed directionally to channel 
the air streams issuing therefrom for substantially lami 
nar flow across the access opening from the outlets to the 
inlets, as previously described. For this purpose, the 
nozzles may be constructed of vaned members, such as 
a honeycomb section, preferably having an effective 
length greater than about 1 inch and up to about 5 or 6 
inches. The streams of air issuing from the outlets 45, 
48 and 49 form continuous inner and outer air panels 66, 
62 and 63 which extend across the access opening 26 
from the outlets to the inlets with the inner panel 60 rep 
resenting the refrigerated or cold air panel adapted to 
maintain the storage space in the desired refrigerated 
state. The inlets can be provided with screening mem 
bers 64 to protect the passages against the entrance of 
insects, foreign material and the like. 

From the foregoing brief description of the basic con 
struction of the refrigerated display cabinet, it will be ap 
parent that there is provided an inner cold air panel 6 
and outer guard panels 62 and 63. The guard panel 62 
will acquire a temperature intermediate the temperature 
of the cold air panel 60 and the temperature of the guard 
panel 63 while the guard panel 63 will acquire a ten 
perature intermediate the guard panel 62 and the am 
bient atmosphere by reason of the small amount of inter 
mixing that normally occurs between the panels flowing 
next to each other in a combined curtain. The refrigera 
tion of the space 22 is also achieved in part by the flow 
of the cold air stream through the passage 38 in substan 
tially heat exchange relationship with the storage space. 
Further to minimize heat loss, the partitioning walls 36 55 
and 37 can be provided with suitable insulation, as indi 
cated by the numeral 56. 

Because of the marked reduction that takes place in 
the temperature of the air as it is displaced gradually 
from the ambient atmosphere through the outer guard 
panels to the cold air panel, it will be apparent that the 
Telative humidtiy of the air will be increased to the ex 
tent that the air making up the cold air panel will reach 
a state whereby moisture will be deposited in the form 
of frost onto cold surfaces engaged by the air stream. 

Referring now to FIG. 3 of the drawings, the evapora 
tor plate 59 in the cold air passage 38 and the evaporator 
plate 53, when employed in the guard air passage, are 
provided with drain pans 9 and 93 respectively and with 
drain pipes 98 and 92 respectively. The other elements 70 
conventionally employed in a refrigeration system include 
a compressor 104, a condenser 26, and a receiver 508 
whereby, during the refrigeration cycle, liquid refrigerant 
1i0 is advanced from the receiver through line 112 to a 
drier 14 and from the drier through line 16 to a heat 75 
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exchanger 58 and then through line 20 to a solenoid 
valve 122 which controls the passage of refrigerant liquid 
to the evaporator coils 50 and/or 50 and 53. The re 
frigerant vapors from the evaporator coils pass through 
line 124 through the heat exchanger 118 to the compressor 
i4 where the vapors are recompressed and advanced 
through line 23 to the condenser 106 wherein the com 
pressed refrigerant vapors are condensed to the liquefied 
state for return through line 139 to the receiver 08. 

Various techniques have been employed for defrosting 
the evaporator coils in a refrigeration system. One such 
technique, employed in the practice of this invention, is 
often referred to as "hot gas defrost' wherein the refriger 
ant vapors issued from the compressor and heated up by 
the work formed in compression are recirculated through 
the evaporator coils for rapid heat transfer to melt the 
frost collected on the surfaces thereof. Sometimes the 
heat introduced into the exhaust gases by the compressor 
is suplemented by external heat supplied in heat eXchange 
relationship with the hot gases advanced through the 
line 132 to the evaporator coils. 

The defrost cycle, using the conventional hot gas de 
frost, may require a length of time which permits changes 
to take place in the temperature conditions existing within 
the refrigerated space. It has been found that the defrost 
cycle can be markedly improved by modification of the 
hot gas defrost system greatly to increase the volume of 
hot gases which are circulated through the evaporator 
coils. While the concepts of this invention include the 
concepts of the conventional hot gas defrost within its 
new and novel cycle of operation, it will be understood 
that the improved rapid defrost hereafter to be described 
is preferably employed in the cycle of operations of the 
refrigerated display cabinet. 

For more rapid hot gas defrost, there is provided an 
auxiliary Supply of refrigerant liquid in communication 
with the discharge line 130 or 32 whereby the pressure 
iconditions existing when the hot gases from the com 
pressor are recirculated to the refrigeration coils during 
the hot gas defrost cycle, draw the refrigerant liquid from 
the auxiliary supply into the lead line 32. Auxiliary 
heaters 34 are provided in heat exchange relationship 
with line 132 to reduce the refrigerant liquid to the 
gaseous state thereby materially to increase the volumetric 
heat flow of gases to the evaporator coils. The quantity 
increase of heat flow of hot gases to the evaporator oper 
ates materilly to reduce the defrost cycle to a matter of 
but a few minutes compared to more than three or four 
times as long in conventional hot gas defrost systems. 

In the illustrated modification, the auxiliary refrigerant 
liquid is collected in a pan 35 mounted within the receiv 
er 188 and in communication with the outlet of the line 
30 so that the condensed refrigerant liquid is first de 

posited into the pan to fill the pan before the overflow 
passes into the receiver. Thus the pan is immediately 
refilled with refrigerant liquid during the normal refrig 
eration cycle and it can be dimensioned to hold an amount 
of refrigerant liquid capable of supplying the additional 
volume of gases for defrost. Usually, an auxiliary sup 
ply of from 10 to 12 pounds will be sufficient. Instead 
of collecting the refrigerant liquid in a pan disposed 
within the receiver, the auxiliary liquid can be supplied 
in a container separate and apart from the receiver but 
which communicates with the line 132 through which 
the hot exhaust gases are advanced to the refrigeration 
coils for defrost. 

In operation, the defrost cycle is initiated by an electri 
cal signal which may be responsive to the frost build-up 
on the evaporator coils or to a temperature differential 
control or to a timer or other conventional means for 
signaling the termination of a refrigeration cycle and the 
initiation of the defrost cycle. In sequence with the sig 
na, the liquid solenoid valve 22 is closed to shut of flow 
of refrigerant liquid in the evaporator coils. After a short 
period for vaporization of the refrigerant liquid remaining 
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in the coils, the suction solenoid valve 36 is closed and 
simultaneously the hot gas solenoid valve 38 is opened 
whereby the hot gases exhausted from the compressor are 
recirculated through line 32 to the inlet side of the evap 
orator 59. 

In conjunction with the opening of the hot gas solenoid 
138, a pressure drop occurs which draws or otherwise 
forces a small quantity of auxiliary refrigerant liquid from 
the auxiliary supply 35 into the discharge line 30 and 
hot gas line 32. As the auxiliary liquid is advanced 
through the air cooled condenser 86 and the hot gas line 
132, the heating means 134 operates to vaporize the liquid 
and to heat the vapors whereby the auxiliary refrigerant 
liquid is converted into a large volume of hot gases. The 
total heat of the hot gases exhausted from the compressor 
and the hot gases of the converted refrigerant liquid is 
advanced through the line 132 to the evaporator. The 
heat from the total volume of hot gases is absorbed by 
the evaporator coils to cause rapid melting of the frost 
collected on the surfaces thereof. The liquid is drained 
from the surfaces of the evaporator coils into the pans 95. 
or 93 and removed from the refrigerated cabinet through 
the drain pipes 90 or 92. 
The hot gases are condensed for reconversion into the 

liquid form which accumulates in the suction line side 
of the evaporator. A capillary tube 48, which bypasses 
the suction solenoid valve 136, operates to discharge the 
accumulated liquid into the suction line 24 for return to 
the compressor. 

Having briefly described the construction of the refrig 
erated cabinet and the concepts of its operation and hav 
ing briefly described the refrigeration and defrost system, 
description will now be made of the operation of the 
cabinet and its refrigeration system in a complete cycle 
of operation whereby minimum effect upon the mainte 
nance of a desired refrigerated state within the refrig 
erated space can be achieved. For this purpose, the 
refrigeration cycle is interrupted at relatively frequent in 
tervals for only a short period of time for defrosting the 
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evaporator coils and at relatively remote intervals for a 40 
longer defrost period substantially completely to defrost 
additional areas which are subject to frost formation and 
effect upon the flow of air forming the cold air panel. In 
this way, frost is prevented from accumulating to the 
extent of interfering with the flow characteristics of the 
cold air stream and such protection is achieved while still 
maintaining almost continuous flow of the cold air stream 
more than for only very short periods of time thereby 
making it necessary for a complete defrost cycle to be 
so spaced that the latter can be carried out less frequently 
and at periods of time when the cabinet is not in use for 
the dispensing of products. As a result, it becomes possi 
ble to effect the complete defrost in the evening or early 
morning every 24, 48, 72, etc. hours, as a particular situa 
tion may dictate, and when it becomes possible to enclose 
the refrigerated space for maintenance of the refrigerated 
state therein. 

For purposes of illustrating the temperature conditions 
existing during a complete cycle of operation of the 
refrigerated display cabinet, thermocouples have been lo 
cated in various parts of the cabinet and the refrigeration 
system and the temperature changes taking place in re 
sponse to the changes in conditions during the cycle of 
operation have been recorded on the chart illustrated in 
the drawings by FIG. 4. 
Thermocouple has been located within the refrig 

erated space to measure the temperature therein. Ther 
mocouple 3 has been located as close as possible to the 
inner side of the air curtain to measure the temperature of 
the cold air panel. Thermocouple 4 has been located at 
the ingoing side of the evaporator coil to measure the 
temperature of the refrigerant liquid entering the coil. 
Thermocouple 5 has been located at the outgoing side of 
the evaporator coil to measure the temperature of the 
refrigerant vapors leaving the coil. Thermocouple 6 has 
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been located at the outlet of the outer guard air panel 63. 
Thermocouple 7 has been located at the outlet for the 
cold air panel for measuring the temperature of the air 
forming the cold air panel. Thermocouple 16 has been 
located in the cold air passage between the inlet and the 
evaporator coil to measure the temperature of the air 
before passage in heat exchange relationship with the 
evaporator coil. Thermocouple 11 has been located at 
the outlet for the guard air panel 62 to measure the tem 
perature of the air making up the guard air panel. Ther 
mocouple 2 has been located between the inlet to the 
guard air passage and the evaporator coil to measure the 
temperature of air before passage in heat exchange rela 
tionship with the evaporator coil. Thermocouple 13 has 
been located in the passage 41 for the outer guard air 
panel. Thermocouple 5 has been located outside of the 
cabinet to measure the wet bulb temperature, and thermo 
couple 6 has been located outside the cabinet to measure 
the dry bulb temperature. 

Before the intermediate defrost, the cabinet will have 
reached a relatively constant refrigerated state wherein, 
as shown along the line AA of the chart of FIG. 4, the 
temperature of the refrigerant entering the evaporator 
(thermocouple No. 4) is about -35 F. while the exit 
temperature of the refrigerant vapors is at about -25 F. 
(thermocouple No. 5). The temperature of the outer 
guard jet (thermocouple No. 6) is about 50 F., the tem 
perature of the guard jet is about 35 F. (thermocouple 
No. 1), and the temperature of the cold air jet at the 
outlet nozzle (thermocouple No. 7) is about -20° F. 
The temperature of the guard air, after crossing the open 
space, is about 30 F. (thermocouple No. 12) or slightly 
lower than the air issuing from the nozzles 48 because of 
the cold air admixed from the cold air stream. The tem 
perature of the air entering the passage 38 is about -10 
F. (thermocouple No. 8) because of the warmer air ad 
mixed from the guard jet. The temperature within the 
chamber is about -5 F. to -10 F. (thermocouples 
Nos. , 3 and 4). Thus a temperature below freezing 
is maintained within the refrigerated space. 
The following is the sequence of steps as related to 

time as they occur in the operation of the refrigerated 
cabinet for effecting an intermediate defrost every three 
hours: 

Time cycle 
Operation: (in minutes) 

(1) Top coil solenoid 122 is closed.-------- 0:0 
(2) Heater 34 in advance of the vaned out 

let 56 is turned on-------------------- 0:50 
(3) Front and back dampeners 20, 202, 263 
and 204 are closed to stop the flow of air 
through passages 38 and 40------------- 1:10 

(4) Suction solenoid 136 is closed to block 
flow of refrigerant vapors-------------- 1:35 

(5) Hot gas solenoid 38 is 
opened to recycle hot gas ex 
haust from the compressor to 
the evaporator---------- 1:50 minutes-- 3% 

(6) Hot gas solenoid 33 is 
closed to terminate hot gas de 
frost ----------------- 5:20 

(7) Front and back dampeners 20, 202, 
283 and 204 are opened to resume air flow- 5:30 

(8) Suction solenoid 35 is re-opened.------ 5:50 
(9) Top coil 53 liquid solenoid 122 is opened 
to resume circulation of liquid refrigerant 
to the top evaporator coil 56------------ 6:20 

(10) Heater 34 is turned off------------- 6:40 
(11) Bottom coil 53 solenoid 122a is opened 

to circulate liquid refrigerant to bottom re 
frigerator coils 53 in passage 49 to cool 
the guard jet------------------------- 120:0 

(12) Bottom coil liquid solenoid 122a is 
closed to shut off refrigerant to the bottom 
coil 53------------------------------ 180:0 
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(13) Cycle repeats itself after the 180 min 
utes until the major defrost cycle which is 
adapted to take place every 24 hours as 
follows: 

(1) Top coil sclenoid 122 is closed.--- 0:0 
(2) Heater 134 in advance of nozzle 55 

is turned on to remove frost from 
the nozzles----------------------- 0:50 

(3) Front and back dampeners 26, 282, 
203 and 204 are closed to stop air cir 
culation through passages 38 and 48-- 1:10 

(4) Suction solenoid 36 is closed.----- 1:35 
(5) Hot gas solenoid 138 is 
opened ---------- 1:50 . 

(6) Hot gas solenoid 38 is minutes-- 17 
closed ----------- 18:50 

(7) Front and backdampeners 20a, 282, 
203 and 204 are opened.------------ 21:20 

-(8) Suction solenoid 136 is opened.---- 21:20 
(9) Top coil liquid solenoid 122 is 
opened ------------------------- 23:50 

(10) Heater 34 is shut off----------- 25:30 
(11) Bottom coil liquid solenoid 522 

is opened------------------------ 120:0 
(12) Bottom coil solenoid 122 is closed- 180:0 

It will be apparent from the foregoing that when the 
refrigerant is circulated through the coil 53 in the guard 
passage 49 about one hour before either the long or short 
defrost cycle, the temperature of the cold air stream shifts 
slightly upwardly from about -25 F. to about -20 F. 
while the temperature in the guard stream shifts down 
wardly from about 35 F. to about 20 F. at the outlet 
and about 23 F. at the inlet. The latter is below freez 
ing temperature with the result that some moisture is 
taken out of the guard air stream by condensation on the 
coils 53 thereby to minimize the amount of frost build 
up on the surfaces of the coils 50 in the cold air passage. 
This is achieved without sacrifice of temperature in the 
cold air stream which, as previously pointed out, rises 
from about -25 F. to about -20 F. which is still far 
below freezing. It enhances the rate of defrosting by 
materially reducing the amount of frost formation on the 
coils 50. The temperature of the cold air stream enter 
ing the passage 38 is affected but slightly, being raised 
from about -8° F. to about -6 F. 

During the extended defrost cycle, carried out every 
24 hours in the foregoing illustration, temperature 
changes of greater magnitude take place. The tempera 
ture of the outer guard jet rises to a maximum of about 
60° F. and then rapidly returns to the normal of about 
45-50 F. when the refrigerant is again circulated through 
the coils and the dampeners opened. The guard jet also 
rises in temperature from 20 F. before the defrost cycle 
to a maximum of about 45 F. during the latter stages 
of the defrost cycle and then returns to a temperature 
of about 35 F. during the initial stages of the refrigera 
tion cycle until refrigeration of the guard jet about one 
hour before either the intermediate or major defrost, as 
previously pointed out. 
The cold air stream is completely shut off during the 

defrost cycle and when the cycle is resumed, the cold 
air temperature starts out at about -5 F. and is reduced 
rapidly to the normal of about -25 F. over the next 
two hours. 

During the short intermediate defrost cycle, which in 
the illustrated modification is effected every three hours 
for rapid defrost of the coils of the evaporator in the 
cold air stream, the temperatures are affected still less. 
The outer guard stream rises but a few degrees from 45 
F. to about 48 F. The guard jet rises from about 20 
F. to about 30 F. until the guard stream is refrigerated, 
and the cold air stream drops from about -20 F. to 
about -25 F. because of the shutoff of refrigerant 
to the guard jet and the continued cooling of the cold 
air stream. The foregoing cycles are given by Way of 
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S. 
illustration of the preferred sequence of steps in the opera 
tion of the refrigerated cabinet. The description is not 
to be considered as a limitation as to the times since the 
sequence of steps can be spaced over a shorter or greater 
distance, depending upon the atmosphere conditions exist 
ing in the particular locality. Where the outside tem 
perature is cold or where the humidity is low, the time 
cycle can be extended. Where the humidity is high, then 
the defrost cycles can be brought closer together. 
The description makes reference to a construction of 

cabinet illustrated in FIG. 2 wherein the dampers 201, 
262, 263 and 204 block the passages on opposite sides 
of the evaporator coils. It is sometimes preferred to 
make use of the construction shown in FIG. 1 wherein 
the dampers function as cross-over dampers whereby 
when the damper 76 is opened, it operates to deflect 
the cold air stream from the passage 38 through the 
connecting passage 77 into the guard air passage 40 while, 
at the same time, the damper 78 deflects the guard stream 
from the passage 49 through the cross-over passage 79 
to the cold air passage 38. At the same time, the damp 
ers 86 and 83 on the other side of the evaporators 50 
and 53 operate to return the cold air stream from the 
passage 40 to the passage 38 and return the guard air 
from the passage 38 to the passage 40. Thus the cold 
air stream and the guard air stream can be maintained 
in constant circulation while the guard air stream, at 
above freezing temperature, assists the hot gases in de 
frost of the coils 58. Such frost as is formed on the 
evaporator coils 53 in the interim is removed when the 
streams are returned to their normal passages after the 
defrost cycle. 

It will be apparent from the foregoing that I have pro 
vided a new and novel cycle of operation for an open 
sided refrigerated display cabinet and method for the 
operation of same. 

It will be understood that changes may be made in 
the details of construction, arrangement and operation 
without departing from the spirit of the invention, espe 
cially as defined in the following claims. 
I claim: 
1. In the method of refrigeration of a space which is 

enclosed except for a side having an access opening di 
rectly communicating the interior of the space with the 
ambient atmosphere, the steps of circulating inner and 
outer air panels in side-by-side, substantially parallel 
relationship across the open space from one edge of the 
open space to the opposite edge substantially completely 
to span the open space with the formed air curtain, sep 
arating the air panels upon reaching the opposite edge, 
recirculating the separated air panels from the opposite 
edge back to the one edge, passing the recirculating inner 
panel of air in heat exchange relationship with refrigera 
tion coils through which a refrigerant is circulated to re 
duce the temperature of the air making up the inner 
panel to a cold air stream, periodically between rela 
tively short intervals of time stopping the circulation of 
the air panels and for a short period of time while the 
circulation of the air panels is stopped, defrosting the 
refrigeration coils, and periodically between relatively 
long intervals of time stopping the circulation of the 
air panels and for a relatively long period of time defrost 
ing the refrigeration coils. 

2. The method as claimed in claim 1 which includes 
the step of, for a period of time, prior to the stoppage of 
the circulation of the air panels and the defrosing of the 
refrigeration coils in heat exchange relationship with the 
recirculating cold air stream, passing the outer panel in 
heat exchange relationship with refrigerating coils through 
which a refrigerant is circulated temporarily further to 
reduce the temperature of the air stream making up the 
outer panel of air. 

3. The method as claimed in claim 1 which includes 
the step ef, during the time that the recirculation of the 
cold air stream is stopped for defrosting, introducing 
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heat to the outlet through which the cold air stream issues 
from the one edge across the open space to remove frost 
from the area from which the cold air stream issues 
from the one edge across the open space. 

4. The method as claimed in claim 1 in which in the 
refrigeration cycle a liquid refrigerant is circulated from 
a source of supply to the refrigeration cois wherein the 
refrigerant liquid is converted to a vapor state upon 
the absorption of heat, said vapors being recirculated 
from the refrigeration coils to a compressor where the 
vapors are compressed and then passed in heat exchange 
relationship with a coolant wherein the compressed 
vapors are reduced to a liquefied state for return to the 
Supply source, the step of circulating the hot exhaust 
vapors from the compressor to the refrigerating coils dur 
ing the defrosting step for more rapid defrost of the coils. 

5. The method as claimed in claim 1 in which addi 
tional outer air panels are circulated in side-by side, sub 
stantially parallel relationship with the inner and outer 
panels of air to make up the air curtain projected across 
the open space and in which the additional air panelis 
assume temperatures intermediate the outer air panel and 
the ambient atmosphere. 

6. The method as claimed in claim 5 in which one or 
more of the additional air panels are separated and recir 
culated from the opposite edge to the one edge across the 
Open Space. 

7. In the method of refrigeration of a space which is 
enclosed except for a vertical side having an access open 
ing cf substantial dimension directly communicating the 
interior of the space with the ambient atmosphere, the 
steps of projecting an inner cold air panel and an outer 
guard air panel in side-by-side, substantially parallel rela 
tionship from one edge of the open space to the opposite 
edge of the open space substantially completely to span 
the open space with the formed air curtain, separating the 
cold air panel from the guard air panel at the opposite 
edge of the open space, recirculating the separated cold 
air panel through a passage communicating the opposite 
edge with the one edge of the open space and recirculat 
ing the guard air stream through a separate passage com 
municating the opposite edge with the one edge across the 
open space, projecting evaporator plates within each of 
said passages whereby the recirculating air streams pass 
in heat exchange relationship with said evaporator plates, 
circulating a refrigerant through the evaporator plate in 
the cold air passage to reduce the temperature of the cold 
air recirculated therethrough, shutting cff the flow of air 
through said cold air passage at predetermined intervals, 
stopping the circulation of refrigerant to said evaporator 
piates in the cold air passage during the period of time 
that air recirculation is stopped to defrost the refrigera 
tion plates, said shutting off of the air stream and 
steppage of the circulation of the refrigerant for defrost 
ing occurring for a short period between short intervais 
of time and for a longer period between long intervals of 
time. 

8. In the method of refrigeration of a space which 
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is enclosed except for a vertical side having an access 
opening of substantial dimension directly communicating 
the interior of the space with the ambient atmosphere, 
the steps of projecting an inner cold air panel and an 
Outer guard air panel in side-by-side, substantially paral 
le: "elationship from one edge of the open space to the 
opposite edge of the open space Substantially completely 
to span the open space with the formed air curtain, separat 
ing the cold air panel from the guard air panel at the 
opposite edge of the open space, recirculating the sepa 
rated cold air panel through a passage communicating the 
opposite edge with the one edge of the open space and 
recirculating the guard air stream through a separate pas 
Sage communicating the opposite edge with the one edge 
across the open space, projecting evaporator plates within 
each of said passages whereby the recirculating air 
streams pass in heat exchange relationship with said 
evaporator plates, circulating a refrigerant through the 
evaporator plate in the cold air passage to reduce the tem 
perature of the cold air recirculated therethrough, shutting 
off the flow of air through said cold air passage at pre 
determined intervais, stopping the circulation of refriger 
ant to said evaporator plates in the cold air passage 
during the period of time that air recirculation is stopped 
to defrost the refrigeration plates, said shutting off of 
the air Strean and Stoppage of the circulating of the re 
frigerant for defrosting occurring for a short period be 
tween short intervals of time and for a longer period be 
tween long intervals of time, and including the introduc 
tion of refrigeration plates within the passage through 
which the guard air stream is recirculated and which in 
cludes the step of circulating refrigerant to the refrigera 
tion coils in the guard air passage only for a short period 
of time in advance of the shut-off of flow of refrigerant 
to the refrigeration plates in the cold air passage to re 
duce the temperature of the air making up the guard air 
stream for reduction of the amount of frost formation on 
the refrigeration coils in the cold air passage. 

9. The method as claimed in claim 8 in which the 
defrost of the refrigeration plates in the guard air stream 
is achieved by the warmer guard air recirculated through 
the guard air passage during normal operation before 
circulation of refrigerani through the refrigeration plates 
in the guard air passage. 

10. The method as claimed in claim 4 including the 
step of providing an auxiliary supply of refrigerant liquid, 
said auxiliary supply forming at least a portion of the 
liquid refrigerant which is converted to hot exhaust vapors 
for circulation through the refrigerating coils during the 
defrosting step. 
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