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(California 

Fiiied Oct. 18, 1963, Ser. No, 35,174 
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This invention relates to improvements in a refrigera 
tion system and more particularly to an improved method 
and apparatus for defrosting refrigerator systems includ 
ing both low temperature coils and high temperature coils. 

Specifically, this application is a continuation-in-part of 
my co-pending application Serial No. 178,408, filed March 
8, 1962, entitled Method and Apparatus for Defrosting 
Refrigeration Systems, and this application is now issued 
as United States Patent No. 3,150,498. 
The great increase in the frozen food industry and the 

widespread tendency to centralize food stores into large 
supermarket operations has created a huge demand for 
multiple evaporator refrigeration systems. Economy of 
installation and operation makes it highly desirable to in 
corporate the evaporator coils of the frozen food counters, 
and other refrigeration requirements such as walk-in 
boxes and even air conditioning in a single centralized 
refrigeration system. 
Frozen foods must be maintained at a temperature of 

0° F. or below and these low temperature requirements 
create considerable problems in connection with the frost 
ing up of the evaporator coils. In order to prevent un 
wanted rise in temperature in the frozen food counter, de 
frosting of the evaporator coils must be performed as ex 
peditiously as possible. 

Developments have lagged in the art of defrosting multi 
ple evaporators of the type set forth. 
methods used are the same as the methods originally con 
ceived for use with small refrigerators and the like. These 
methods fall into two basic groups: (1) defrosting by the 
application of external heat such as the ambient heat of 
the atmosphere or heat from other external sources, and 
(2) the heat of compression produced during the refrig 
eration cycle and which is normally removed from the 
refrigerant by the condenser. It is the latter basic meth 
od of defrosting, commonly known as the “hot gas de 
frost method,” with which the present application is con 
cerned. 

Previous hot gas defrost systems have circulated the 
hot gas to the evaporator either by valving the system to 
cause the hot gas to cycle through the evaporator in a 
reverse direction or by isolating the evaporator in such 
manner as to permit a liquid vapor cycle wherein the 
liquid returns to the heating point under the influence of 
gravity. The latter system is much too slow for large 
scale operation and requires an excessive amount of 
plumbing. 
The reverse cycling hot gas defrost systems present a 

major disadvantage in that at least a portion of the hot 
gas is usually condensed into liquid form in the evap 
orator coil during the defrosting operation. The liquid 
refrigerant is then drawn into the suction line of the com 
pressor and passes therethrough in the form of liquid 
slugs. If these slugs reach the compressor in liquid form 
they can cause breakage and other damage. This is com 
monly called “slugging the compressor.” 
To prevent damage to the compressor it has heretofore 

been necessary to distribute the liquid by revaporizing the 
slugs or by entraining the liquid in the stream of vapor 
ized refrigerant in the form of small atomized particles. 
Either of these methods requires additional expensive ap 
paratus such as heat means for effecting the revaporiza 
tion or injection devices for atomizing the liquid slugs 
plus accumulating chambers which act somewhat in the 
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manner of Surge tanks. Not only is the added apparatus 
expensive but under certain conditions slugging of the 
compressor is still possible. 

It has been proposed to avoid the slugging problems by 
connecting a pair of evaporators in series with the first 
evaporator operating at subfreezing temperatures and the 
Second evaporator operating at above freezing tempera 
tures. With this system only the subfreezing evaporator 
needs defrosting and it is possible to cycle the hot gas 
from the compressor through the subfreezing evaporator, 
to effect defrosting thereof, and into the above-freezing 
evaporator where any liquefied refrigerant will be ex 
panded into gaseous form. This is really only an adapta 
tion of the revaporizing technique wherein the revaporiz 
ing heat is acquired from the air passing over the above 
freezing evaporator coil. While this system is somewhat 
more efficient than revaporizing by the addition of exter 
nal heat or by utilizing the heat of compression, it is 
rather tricky in operation and will function only where 
high and low temperature coils are connected in series. 

in both the present application and my prior applica 
tion, there is provided a hot gas defrost system wherein the 
refrigerant liquefied during the defrosting process is uti 
lized for refrigerating without revaporizing or passing 
through the compressor, thus adding to the thermal effi 
ciency of the system and obviating any requirement for 
separate vaporizing or atomizing means. 

In particular, my prior application shows a system 
where the low temperature refrigeration coils may be de 
frosted in accordance with such a principle. However, 
it is sometimes desirable to provide means for defrosting 
high temperature refrigeration coils and the present inven 
tion relates to a system whereby high temperature coils 
which are desired to be defrosted may be defrosted in 
accordance with the principles of my co-pending applica 
tion by adding a minimum amount of equipment to a 
normal system. in its preferred form, the present inven 
tion is combined with that shown in my co-pending appli 
cation cited above. 

According it is a principal object of this invention to 
provide an improved refrigeration system wherein multi 
ple evaporator coils may be selectively defrosted by re 
verse cycling of the compressed hot gaseous refrigerant 
and wherein the cooled and partially liquefied refrigerant 
will be returned to the liquid refrigerant supply line for 
use in refrigerating the other evaporators in the system. 
Another object of the present invention is to provide a 

system of the character described in which both high tem 
perature coils and low temperature coils may be defrosted. 
A further object of the invention is to provide an ap 

paratus of the character described in which the defrosting 
is accomplished by a pressure differential wherein the 
pressure in a hot gas defrost line is maintained at a pres 
sure above the pressure in the liquid supply line. - 
Another object of the invention is to provide a method 

of defrosting an evaporator coil by supplying hot vapor 
ized refrigerant to the suction line end of the evaporator 
and controlling the pressure in the liquid refrigerant sup 
ply line so as to create a pressure differential across the 
evaporator unit sufficient to urge refrigerant condensed 
therein into the liquid refrigerant supply system. 

Still and ther object of the invention is to provide a 
method and apparatus for accomplishing hot gas defrost 
ing of a plurality of evaporators including both low tem 
perature and high temperature evaporators which are 
connected in parallel between a liquid refrigerant supply 
line and their compressor suction lines in which the in 
dividual low temperature evaporators may be selectively. 
disconnected from their compressor suction line and con 
nected to a hot gas supply line having a pressure higher 
than the pressure in the liquid refrigerant supply line, and 



3 
in which reverse flow is provided through the high tem 
perature evaporators. - 
Yet another object of the invention is to provide a 

large-scale multiple evaporator refrigeration system ca 
pable of accomplishing rapid hot gas defrosting of the 
individual evaporators on demand and with a minimum 
of controls and plumbing. 
Yet still another object of the invention is to provide 

a refrigeration system of the character described in which 
slugging of the compressor is completely avoided. 

Further objects and advantages of my invention will 
be apparent as the specification progresses, and the new 
and useful features of my refrigeration system will be 
fully defined in the claims attached hereto. 

In general, the present invention provides a method 
and apparatus for defrosting all units of a refrigeration 
system including both high temperature evaporator coils 
and low temperature evaporator coils by passing hot 
vaporized refrigerant through the evaporator being de 
frosted under the influence of a pressure differential Sufi 
cient to cause cooied and partially liquefied refrigerant 
to flow into the liquid refrigerant supply line. 
method and apparatus are particularly suited for effecting 
hot gas defrosting of multiple evaporators connected in 
parallel, the apparatus having valves for controlling the 
pressures in the hot gas supply line and in the liquid re 
frigerant supply line together with valve means for selec 
tively connecting each of the evaporators to either the 
compressor suction line, for refrigerating action, or to the 

- hot gas defrost line, for defrosting action. During the 
defrost action the cooled and partially liquefied refriger 
ant is injected into the liquid refrigerant supply line by 
reason of the described pressure differential, thus making 
the liquefied refrigerant available for refrigerating action 
in others of the multiple evaporators and at the same time 
avoiding problems of slugging the compressor. 
As used herein, the term high temperature evaporator 

means an evaporator which has its suction line connected 
to the high stage suction of a two-stage refrigeration sys 
ten at a sufficiently high pressure so that the evaporation 
temperature of the refrigerant in the coils is higher than 
the evaporation temperature of the refrigerant in the low 
temperature evaporator connected to the low stage suc 
tion. Where the coil temperatures are above freezing, 
frost does not form on the high temperature evaporator 
coils and, in such a case, means may be provided to pre 
vent any hot gas from entering these coils and unduly 
heating them. On the other hand, the term high tempera 
ture coils also includes coils in which the evaporation 
temperature of refrigerant is below freezing although 
near freezing and frost does form on such coils. The 
term low temperature coils is used to mean the coils in 
which the refrigerant is generally evaporated to provide a 
coil temperature of from about minus 10° F. to about 
minus 40. F. and frosting of the coils is particularly 
acute. 

In my prior application, means were provided where 
by the low temperature coils could be efficiently evapo 
rated, but the defrost of the high temperature coils was 
left to be accomplished according to any of the conven 
tional methods. However, in the present application, an 
improved method of defrosting the high temperature coils 
is provided and this method is particularly adapted to be 
used in combination with and as an improvement over 
the defrost system described in my co-pending applica 
tion. However, it will be appreciated that the system for 
defrosting high temperature coils may also be used with 
other types of refrigeration systems. - 

In a typical system such as a supermarket, as many 
as ten or more groups of high temperature evaporators 
cools various rooms and fixtures such as vegetable dis 
play cases, meat storage coolers, and the like. These 
evaporators are conventionally-defrosted by time clocks 
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tively, they may be defrosted by using a three way valve 
and separate suction line with control of hot gas to effect 
any of the prior known hot gas defrosting systems. How 
ever, the latter method requires all of the controls neces 
sary to effect defrost of low temperature coils. 

In accordance with the present invention, the defrost 
of the high temperature loads are accomplished by using 
hot gas from the discharge of the low stage booster corn 
pressor in a two stage compressor system. This is ac 
complished by isolating the evaporator systems from the 
high stage compressor and receiver so that a new refrig 
eration cycle is provided in which the low stage booster 
drives the refrigerant in reverse through the high tem 
perature coils and then back to the liquid refrigerant line 
where it passes into the low temperature coils, is vapor 
ized and returns to the low stage compressor. ...This new 
cycle is formed by simply shutting off the high stage com 
pressor while simultaneously shutting off the communica 
tion between the liquid refrigerant supply line and the 

20 receiver and any other associated equipment. 
In a typical system, the defrost is initiated and termi 

nated by a simple time clock control. At the start of the 
cycle, the ciock will actuate a relay which stops the 
high stage compresscr. and also shuts off the liquid re 

25 frigerant supply. In addition, means, are preferably pro 
vided to retain the low temperature evaporators in re 
frigeration condition and avoid a defrost position of these 
evaporators in order to provide maximum return of gas 
to complete the defrost cycle. Defrosting is generally 

30 accomplished in about fifteen (15) minutes, and at the 
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end of this period the control clock switches the system 
back to norfinal operation and the original balance of 
pressure is generally reached in two or three minutes. 
The preferred forms of my invention are illustrated 

in the accompanying drawings forming part of this de 
scription, in which: S. 
FIGURE 1 is a schematic plan view illustrating a pre 

ferred embodiment of the refrigeration system of the 
present invention, particularly adapted for use in super 
markets or the like; and 
FIGURE 2, a schematic plan view illustrating modi 

fied forms of certain of the components of FIGURE 1 
shown in operative association. . . . 
While I have shown only the preferred forms of my 

invention, it should be understood that various changes 
or modifications may be made within the scope of the 
claims attached hereto without departing from the spirit 
of the invention. 

Referring to the drawings in greater detail and particu 
larly to FIGURE 1, it is seen that: the defrosting appa 
ratus for refrigeration systems of the present invention is 
particularly adapted for use in a system having one or 
more low temperature evaporator units 2, such as units 
5A, B and ESC connected between a liquid refrigerant 
supply line S2 and a compressor suction line 13 together 
with valve means 14 for selectively connecting a hot gas 
supply line 6 to the evaporator units a while at the 
same time disconnecting the latter from the compressor 
Suction line 13, the system also including means 17 for 
regulating the pressure in the liquid refrigerant supply 
line S2 so as to create a pressure differential across the 
evaporator unit 5 sufficient to urge refrigerant condensed 
therein into the liquid refrigerant supply line when the 
hot gas supply line 16 is connected to the evaporator unit. 
The method and apparatus of the present invention is 

particularly suited for use in connection with conventional 
refrigeration systems in which compressor means i8 com 
presses a gaseous refrigerant and propels it through a 

70 

turning off their flow of refrigerant until the above freez 
ing air passing over the coils melts them off. . . Alterna 5 

conduit i9 into a condensing means 23 adapted to remove 
a portion of the heat energy from the refrigerant and 
condense it into liquid form. The liquid refrigerant then 
passes through a conduit 22 into a receiver 23 and from 
the receiver into the liquid refrigerant supply line 2 for 
the evaporator unit A2. - - - - - 
The evaporator-units 15 each include expansion valves. 

24 adapted for expanding the liquid refrigerant in the 
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evaporator coils 26, this action serving to absorb heat 
energy and reduce the temperature of the coil 26 for 
refrigeration purposes. 

In accordance with the invention of my co-pending ap 
plication which is used in the preferred form of the pres 
ent invention, a predetermined pressure differential is 
maintained between the pressure in the hot gas defrost 
line, leading from the compressor discharge conduit 29 
and the liquid refrigerant supply line 2, the pressure 
differential being sufficient to urge the cooled and at least 
partially liquefied refrigerant from defrosting evaporator 
coil 26 into the liquid refrigerant supply line E2 where it 
will be available for refrigerating the evaporator units 
not being defrosted. As here shown, the valve means 14 
is adapted for selectively connecting the end 27 of the 
evaporator coil remote from the expansion valve 24 to the 
compressor suction line 53 during the refrigeration cycle 
or to the hot gas defrost line 16 during the defrost cycle. 
When the evaporator unit 11 is in the defrost cycle, the 
cooled and partially liquefied refrigerant is diverted around 
the expansion valve 24 by means of a by-pass 28 con 
taining a one-way check valve 29. 
As here shown, the means 17 for controlling the pres 

Sure in the liquid refrigerant supply line 12 so as to achieve 
the desired pressure differential between lines 12 and 16 
comprises a conventional pressure-regulator valve 35 in 
terposed in the line 12 between the receiver 23 and the 
first evaporator unit 11. The pressure-regulator valve 3 
may be of any suitable type and it is preferred to use a 
conventional pressure-reducing valve of the type well 
known in the art. The valve 31 is adjusted to provide for a pressure in 
line 12 which is lower than the pressure in the hot gas 
defrost line 16. The pressure differential should be suffi 
cient to cause the refrigerant to move rapidly through the 
evaporator coil 26 in the direction opposite to its normal 
direction of flow, the refrigerant passing through by-pass 
28 and check valve 29 and arriving at liquid refrigerant 
Supply line 12 at a pressure higher than the pressure main 
tained in line 2 by the pressure-regulator valve 31. The 
cooled refrigerant will thus enter the line A2 and supple 
ment the supply of liquid refrigerant therein for subse 
quent use in the refrigerating cycles of other evaporator 
units communicating with line 12, or of the evaporator 
unit being defrosted, after the defrost cycle is completed. 

In general, the pressure differential between lines 2 
and 16 is maintained by pressure-regulator valve 3... For 
example, in a typical installation where the discharge 
pressure of the compressor means is 180 p.s. i., the valve 
31 is regulated to provide a pressure of about 165 p.s.i. 
in the liquid refrigerant supply line 12, thus providing a 
pressure differential of about 15 p.s. i. The exact pres 
Sure differential to be used will depend upon the flow 
characteristics through the evaporator units, but I have 
found in actual practice that a pressure differential of 
about 10 p.s.i. to 20 p.s. i. will be sufficient in most 
installations. 
As previously stated, the method and apparatus of the 

present invention is particularly adapted for use with 
multiple evaporator installations such as those encoun 
tered in large food markets wherein a plurality of evapo 
rator units such as units 11A, B and 11C are provided 
for maintaining Subzero temperatures in frozen food cabi 
nets and in which additional higher temperature evapo 
rator units 25 are employed for other purposes such as 
walk-in refrigerators, etc. A system of this character is 
depicted schematically in FIGURES 1 and 2 of the draw 
ings. As there shown, each of the evaporator units 14 
and 25 comprise three evaporator coils 26. It should be 
understood, however, that the number of units and the 
evaporator coils in the particular unit may be varied so 
long as the described connections are provided. 

It is necessary to the purposes of the present invention 
that the evaporator units 11 be connected in parallel be 
tween the liquid refrigerant supply line A2 and the com 
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pressor suction line 43 so that the refrigerant injected into 
supply line 12 from the evaporator unit being defrosted 
may be utilized in the refrigeration cycles of the other 
evaporator units. I have found it desirable for at least two 
of the evaporator units to be in their refrigeration cycles 
for each evaporator unit being defrosted. In order to 
accomplish such action, the means 4 may be provided in 
the form of a two-position valve operated by an elec 
trically operated actuating device supplied with electrical 
energy through appropriate leads. The valves may then 
be controlled by manual switches or by automatic defrost 
switching means having provision for ensuring that no 
more than the desired number of evaporator units are 
being defrosted at once. In order to synchronize the 
defrost action with that of the high temperature coils, the 
controls may be actuated by a common timing device. 
As described in my prior application, sub-cooler means 

37 is provided for maintaining the liquid refrigerant in 
the supply line 12 at a temperature sufficiently low to 
prevent flash vaporization as the liquid refrigerant passes 
from the receiver 23 and dryer 38 through the pressure 
regulator valve 31. The sub-cooling of the liquid refrig 
erant also tends to cool the refrigerant being injected into 
line E2 from the evaporator unit undergoing the defrost 
cycle sufficiently to ensure that any vaporized refrigerant 
not condensed in the evaporator unit will be condensed 
to liquid form as it enters the supply line A2. 
As here shown, the sub-cooler means includes a sub 

cooler evaporator coil 39 surrounding the liquid refriger 
ant Supply line 12 and having an expansion valve 4 inter 
posed in a conduit 42 connected to the liquid refrigerant 
supply line 12. An opposite end of coil 39 is connected 
by means of conduit 43 to the compressor connecting 
line 45. 
As may be seen in the drawings, I prefer to provide a 

two-stage compressor means i8. This means includes 
a low-stage booster compressor 44 interposed in the suc 
tion line 3 and discharging into a high-stage compres 
sor 46 which discharges into the conduit 9. The con 
duit 43 is connected to line 45 between the compressors 
44 and 46 in the conventional manner for desuperheating 
the gas entering compressor 46. The sub-cooler evapora 
tor valve 4i may conveniently be operated by a sensing 
device 47 positioned at the intake side of compressor 46 
in the conventional manner. 
As best seen in FIGURE 1, the high temperature coils 

are disposed in parallel between the liquid refrigerant sup 
ply line S2 and a high temperature suction line 48 which 
communicates with the connecting line 45 between the 
low stage compressor 44 and the high stage compressor 
46. In other respects, the high stage evaporators 25A, 
25B and 25C are similar to the low stage evaporators and 
are equipped with expansion valves 24 and by-passes 28 
containing check valves 29. The purpose of these check 
valves is to allow reverse flow at defrosting as is accom 
plished when the low temperature coils are defrosted. 
However, there is no need for the two position valves 14 
as will be explained more fully hereinafter. 

In FIGURE 1, the refrigeration system is shown with 
the high temperature coils defrosting, but the drawing 
will also illustrate the normal cycle simply by consider 

70 

ing that the flow through line 48, the high temperature 
coils and liquid line 12 has refrigerant flowing in the 
direction opposite that shown by the arrows 51. Thus, 

35 in the normal refrigeration cycle where movement of 
refrigerant is shown by dotted arrows 50 in FIGURE 1, 
evaporated refrigerant from the low-stage compressors 
enters compressor suction line 13 and goes through low 
stage compressor 44 through connecting line 45 to high 
stage compressor 45. In the branch line 45 between 
compressors, additional refrigerant is picked up from 
line 43 when the liquid sub-cooler is in refrigerating 
position and from the high temperature suction line 48 
where evaporated refrigerant in the high temperature 
coils is fed. - 
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defrost, a by-pass 66 is provided. A check valve 67 is 
provided to prevent flow through the by-pass during the 
refrigeration operation of unit 2.5D. 

Unit 25E has a pressure regulator 68 to control its coil 
temperatures at 32 F. or above. Accordingly, no frost 
forms and no defrosting is necessary. In order to avoid 
wasted passage of hot gas through this unit and the corre 
sponding inefficient operation that would otherwise result, 
a check valve 69 is provided to prevent defrost gas from 
entering the unit. With no reverse flow required, by-pass 
28 and check valves 29 are omitted from this embodi 
ment. Since the high temperature defrost operation 
takes place in about fifteen (15) minutes, the tempera 
ture conditions of the unit ordinarily do not change sub 
stantially and isolation thereof is harmless. 
From the foregoing it will be seen that I have provided 

a novel method and apparatus for defrosting a refrigera 
tion system in which the thermal efficiency of the system 
is increased while completely eliminating any necessity 
of separate apparatus for revaporizing or atomizing the 
cooled defrost refrigerant, since such refrigerant is not re 
turned to the compressor directly, but rather is added 
to the liquid refrigerant supply. In addition I have pro 
vided a novel means for controlling the pressure differen 
tial between the hot gas supply and the liquid refrigerant 
supply line so as to afford the described mode of operation 
of the invention. 

i claim: 
1. A refrigeration system, comprising a liquid refrig 

erant supply lime, a compressor suction line, a plurality 
of low temperature evaporators connected in parallel be 
tween said liquid refrigerant supply and the compressor 
suction line, a low stage compressor in position to receive 
gas from the compressor suction line, a high stage com 
pressor, a connecting line between the low stage compres 
sor and the high stage compressor, a high temperature 
suction line connected to said connecting line, a high 
temperature coil between said high temperature suction 
line and said liquid refrigerant supply line, means for si 
multaneously shutting off the high stage compressor and 
the supply to the liquid refrigerant supply line during a 
timed period when the low temperature evaporators are 
maintained in refrigeration condition whereby the low 
stage compressor will supply hot gaseous refrigerant in 
reverse flow through the high temperature coils to defrost 
the coils and liquefy the gas which then enters the liquid 
refrigerant supply line to supply liquid refrigerant to the 
low temperature evaporators and back to the low stage 
compressor to complete the cycle. 

2. A refrigeration system, comprising a liquid refrig 
erant supply line, a compressor suction line, a plurality 
of low temperature evaporators connected in parallel be 
tween said liquid refrigerant supply and the compressor 
suction line, a low stage compressor in position to receive 
gas from the compressor suction line, a high stage com 
pressor, a connecting line between the low stage compres 
sor and the high stage compressor, a high temperature 
suction line connected to said connecting line, a plurality 
of high temperature coils between the liquid refrigerant 
supply line and the high temperature suction line, at least 
one of said high temperature coils having a check valve 
between the coil and the high stage compressor suction 
line to prevent defrosting thereof while at least some of 
the high temperature coils have open lines to allow re 
frigerant to pass therethrough in reverse direction, and 
means for simultaneously shutting off the high stage com 
pressor and the supply to the liquid refrigerant supply 
line during a timed period when the low temperature 
evaporators are maintained in refrigeration condition 
whereby the low stage compressor will supply hot gaseous 
refrigerant in reverse flow through the high temperature 
coils to defrost the coils and liquefy the gas which then 
enters the liquid refrigerant supply line to supply liquid 
refrigerant to the low temperature evaporators and back 
to the low stage compressor to complete the cycle. 
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3. The refrigeration system defined in claim 2 in which 
certain of the high temperature coils contain a pressure 
regulator valve between the coil and the high stage com 
pressor suction line whereby the evaporation pressure of 
liquid refrigerant in the coils is regulated, and a bypass 
is provided around said pressure regulator valve to allow 
hot gas to flow freely in reverse direction during the de 
frost cycle. 

4. A refrigeration system, comprising a liquid refriger 
ant supply line, a compressor suction line, a plurality of 
low temperature evaporators connected in parallel be 
tween said liquid refrigerant supply and the compressor 
suction line, a low stage compressor in position to receive 
gas from the compressor suction line, a high stage com 
pressor, a connecting line between the low stage com 
pressor and the high stage compressor, a high tempera 
ture suction line connected to said connecting line, a high 
temperature coil between said high temperature suction 
line and said liquid refrigerant supply line, a condenser, 
a line between the high stage compressor and the conden 
ser, a receiver, a line between the receiver and the con 
denser, said receiver being in communication with said 
liquid refrigerant supply line, a hot gas defrost line in 
communication with the lines between the high stage 
compressor and the condenser, valve means on each of 
the low temperature evaporators for changing the con 
munication of the evaporator coils from the compressor 
suction line to the hot gas defrost line, and means for 
shutting off the high stage compressor and the liquid re 
frigerant supply line and provide a defrost refrigeration 
cycle in which hot gas from the low stage compressor 
is forced in reverse fashion through the high temperature 
suction line to the high temperature coils being defrosted 
in which it is condensed and thence to the liquid refriger 
ant supply line. 

5. A refrigeration system, comprising a liquid refriger 
ant supply line, a compressor suction line, a plurality 
of low temperature evaporators connected in parallel 
between said liquid refrigerant Supply and the compressor 
suction line, a low stage compressor in position to receive 
gas from the compressor suction line, a high stage com 
pressor, a connecting line between the low stage compres 
sor and the high stage compressor, a high temperature 
suction line connected to said connecting line, a high tem 
perature coil between said high temperature suction line 
and said liquid refrigerant supply line, a condenser, a line 
between the high stage compressor and the condenser, a 
receiver, a line between the receiver and the condenser, 
said receiver being in communication with said liquid re 
frigerant supply line, a hot gas defrost line in communi 
cation with the lines between the high stage compressor 
and the condenser, valve means on each of the low tem 
perature evaporators for changing the communication of 
the evaporator coils from the compressor suction line to 
the hot gas defrost line, and means for simultaneously 
shutting off the high stage compressor and the supply 
to the liquid refrigerant supply line during a timed period 
when the low temperature evaporators are maintained 
in refrigeration condition whereby the low stage compres 
Sor will supply hot gaseous refrigerant in reverse flow 
through the high temperature coils to defrost the coils and 
liquefy the gas which then enters the liquid refrigerant 
supply line to supply liquid refrigerant to the low tem 
perature evaporators and back to the low stage compressor 
to complete the cycle. ????? 

6. A refrigeration system, comprising a liquid refriger 
ant Supply line, a compressor suction line, a plurality of 
low temperature evaporators connected in parallel be 
tween said liquid refrigerant supply and the compressor 
Suction line, a low stage compressor in position to receive 
gas from the compressor suction line, a high stage com 
pressor, a connecting line between the low stage com 
pressor and the high stage compressor, a high temperature 
suction line connected to said connecting line, a plurality 

75 of high temperature coils between the liquid refrigerant 
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supply line and the high temperature suction line, at least 
one of said high temperature coils having a check valve 
between the coil and the high stage compressor suction 
line to prevent defrosting thereof while at least some 
of the high temperature coils have open lines to allow 
refrigerant to pass therethrough in reverse direction, a 
condenser, a line between the high stage compressor and 
the condenser, a receiver, a line between the receiver and 
the condenser, said receiver being in communication with 
Said liquid refrigerant supply line, a hot gas defrost line 
in communication with the lines between the high stage 

10 

compressor and the condenser, valve means on each of 
the low temperature evaporators for changing the com 
munication of the evaporator coils from the compressor 
suction line to the hot gas defrost line, and means for 
simultaneously shutting off the high stage compressor and 5 

the supply to the liquid refrigerant supply line during a . 
timed period when the low temperature evaporators are 
maintained in refrigeration condition whereby the low 
stage compressor will supply hot gaseous refrigerant in 
reverse flow through the high temperature coils to defrost 20 
the coils and iiquefy the gas which then enters the liquid 
refrigerant supply line to supply liquid refrigerant to 
the low temperature evaporators and back to the low 
stage compressor to complete the cycle. 

7. The refrigeration system defined in claim 6, in which 
certain of the high temperature coils contain a pressure 
regulator valve between the coil and the high stage com 
pressor Suction line whereby the evaporation pressure of 
liquid refrigerant in the coils is regulated, and a bypass is 
provided around said pressure regulator valve to allow 
hoË gas to flow freely in reverse direction during the de 
frost cycle. 

8. in a refrigeration system containing a liquid re 
frigerant Supply line, a compressor suction line, a plural 
ity of low temperature evaporators connected in parallel 
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between said liquid refrigerant supply and compressor 
Suction lines, and the following units connected in series 
between the compressor suction line and liquid refriger. 
ant Supply line to provide a complete cycle including a 
loW stage compressor, a high stage compressor, a con 
deriser, a receiver, and a liquid sub-cooler, in combina 
tion, a high temperature suction line connected between 
the low. stage and high stage compressor, a plurality of 
high temperature evaporator coils connected in parallel 
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3, 
between the high temperature suction line and the re 
frigerant Supply line, a valve in the liquid refrigerant 
Supply line, and means for simultaneously shutting off the 
high stage compressor and the valve in the liquid refriger 
ant. Supply line whereby refrigerant discharge gas from 
the low stage compressor is forced in reverse fashion 
through the high temperature, suction line to the high 
temperature coils in which it condenses while defrosting 
the high temperature coils and the condensed refrigerant 
moves to the liquid refrigerant supply line and thence 
back to the low stage compressor. 

9. The refrigeration system defined in claim 8, in which 
the means for simultaneously shutting of the high stage 
compressor and the valve in the liquid refrigerant supply. 
line includes an electrical control system operated from 
a timer. - 

10. The refrigeration system: defined in claim 9, in 
which the control system includes means for retaining 
flow of refrigerant to the low temperature coils whereby 
all low temperature coils are operative to receive re 
frigerant during the defrost of the high temperature coils. 

11. The refrigeration system defined in claim 8, in 
which certain of the high temperature coils contain a 
pressure regulator valve between the coil and the high 
stage compressor suction line whereby the evaporation 
pressure of liquid refrigerant in the coils is regulated, 
and a bypass is provided around said pressure regulator 
valve to allow hot gas to flow freely in reverse direction 
during the defrost cycle, at least one of said high tem 
perature coils having a check valve between the coil 
and the high stage compressor suction line to prevent 
defrosting thereof while at least some of the high-tempera 
ture coils have open lines to allow refrigerant to pass 
therethrough in reverse direction. 
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