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UNITED STATE 

2,515,825 

S PATENT OFFICE 
2,515,825 

SINGLE STAGE REFRGERATION 
UT LIZING HOLDOVER MEANS 

Water Adams Grant, Onondaga Township, 
Onondaga County, N. Y., assignor to Carrier 
Corporation, Syracuse, N. Y., a corporation of 
Delaware 

Application March 16, 1945, Serial No. 583,022 - 
(C. 62-115) - Claims, 

This invention relates to refrigeration and 
more particularly to the art of obtaining and/or 
maintaining relatively low temperatures by the 
utilization of a single refrigeration stage, and 
in which the refrigeration effect so obtained 
and/or maintained may be carried through any 
desired number of stages to maintain or to de 
crease the relatively low temperatures first ob 
tained. 

Prior to the instant invention, relatively low 
temperatures have been obtained by the utiliza 
tion of more than one refrigeration stage. For 
example, in some prior systems, the condenser of 
a compressor-condenser-expander System, ulti 
lizing carbon dioxide as a refrigerant, has been 
cooled by the evaporator of a compressor-con 
denser-expander System utilizing ammonia, as a 
refrigerant. While the example referred to em 
ploys the compression type of refrigeration sys 
tem, the disadvantages inherent in such systems 
apply equally to absorption systems. These prior 
Systems are expensive and complicated because 
of the use of a great many elements including 
the use of two compressors and in Some cases the 
use substantially of two entire refrigeration 
Systems. 

It is an object of the instant invention to pro 
vide a refrigeration system which will be simple 
and relatively inexpensive to manufacture and 
economical to operate for the production of rel 
atively low temperatures. 

It is another object of the instant invention to 
employ a noval combination of elements Served 
by a single stage of refrigeration for obtaining 
low temperatures. - 

It is another object of the instant invention to 
employ a novel combination of elements served 
by a single stage of refrigeration for obtaining 
low temperatures in which the temperatures So 
obtained may be maintained or decreased through 
any desired number of stages. 
Other objects and the nature and advantages 

of the invention will be apparent from the follow 
ing description to be read in conjunction with 
the accompanying drawings, wherein: 

Figure 1 is a schematic view of a refrigeration 
system in accordance with the invention; and 

Figure 2 is a view similar to Figure 1 of a mod 
ified form of the invention. 

Referring to Figure 1, the compressor 0 serves 
to compress the refrigerant and discharge it 
through conduit i? into condenser 2 from which 
it is passed in liquid form through feed line 3 
into the conduit 4, through the expansion valve 
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2 
5, when valve 6 is closed, and then through 

the coil 7 located within the brine bath 8 in 
insulated chamber 9. The refrigerant passes 
from the coil 7 into the conduit 20 when the 
valve 2 is open, then through coil 23 and back 
through the suction line 24 into compressor O to 
complete the cycle. The expansion valve 5 is 
controlled by the bulb T in contact with the 
suction line 24 at the discharge end of coil 23. 
It will be understood, if desired, bulb T. may be 
disposed at the exit of coil 7 instead of the 
position chosen. 
With the valve 6 closed as described, the coil 

7 acts an an evaporator and cools the brine 8 
within insulated chamber 9. The temperature 
of the brine 8 will be lowered to a level much 
cooler than ordinary condenser coolants such as 
the outside air, or cooling water obtained from a 
well or municipal System. After the temperature 
of the brine bath 8 has reached a desired low 
level, the valve 6 may be opened and valve 2 
closed. Expansion valve 22 will now function 
under control of bulb T' in the usual manner. 
Walves f s and 2 may be operated manually or 
automatically as desired. The expansion valves 
5 and 22 function automatically, of course, by 
means of the bulb controls T and T. 
The arrangement, upon cooling of the brine to 

a desired temperature, is in condition to operate 
as a low temperature refrigeration system. The 
hot gaseous refrigerant is conducted along feed 
line 3 and passes through valve 6 into coil 
where it is condensed and possesses a much 
lower temperature than it had when leaving con 
denser f2 which, in this stage, is ineffective for 
condensation. The brine 8 permits a much 
lower condensing temperature and pressure SO 
that condensation occurs in coil 7. Thus, when 
the condensed refrigerant passes through the 
expansion valve 22 to the coil 23, which now acts 
as an evaporator, refrigerating temperatures will 
be obtained therein much lower than those pro 
duced when conventional condenser cooling 
means are alone employed. 
With the system arranged as described, util 

izing coil 7 at one time, as during normally idle 
periods, as an evaporator to cool brine 8, and at 
another time as a condenser for gaseous refrig 
erant, such cooled refrigerant when evaporated in 
a second coil, 23, effectively produces relatively 
low temperatures; and this is accomplished with 
a simple apparatus requiring a minimum of 
elements. 

It is to be understood that though coils 7 and 

  



3 
23 are shown connected in series, they may be ar 
ranged in a series-parallel relationship with the 
use of appropriate valves, so that when coil 7 
is used as an evaporator to cool brine 8, coil 23 
may be completely by-passed, and the gas from 
coil 17 proceeds directly to the compressor. Then, 
when coil 7 is used as a condenser for cooling the 
refrigerant passing therethrough (that is, giving 
off heat to the already cooled brine 8), it will be 
in series with coil 23 which then acts as an 
evaporator. . . . . 

... Also, if it is desired to employ coils 7 and 23 
in series, the refrigerant after cooling the brine, 
may be used in coil 23 for cooling air or gases 
flowing across coil 23, but the temperature of 
coil 23 in such event will be higher than when the 
brine is used for condensing the refrigerant and 
coil 23 used as the primary evaporator. 
The duration of the low temperature effect may 

be of any desired length dependent upon the 
quantity of brine stored in chamber 9 and hence 
the duration of the storage cycle. 

It will be understood the system described 
above is not limited to the stages of refrigeration 
described since additional stages may be obtained 
by adding additional coils and brine tanks. In 
other words, a suitable series of brine tanks may 
be arranged to pass the refrigeration effect from 
one to the other until a desired low temperature 
is reached and/or maintained. 
The system described in connection with Fig 

ure 1 serves to operate the evaporator 23 at rela 
tively low temperatures intermittently since time 
periods are required for cooling the brine at 
which times coil 23 does not function as a low 
temperature evaporator. When it is desired to 
utilize this System in such a manner as to make 
available relatively low temperature conditions at 
desired intervals, a system may be used corre 
sponding to that shown in Figure 2. w 
In Figure 2, compressor to discharges refriger 

ant gas through line whence it passes through 
condenser f2. The liquefied refrigerant then 
passes through feed line 3, into line 4, and 
through expansion valve 5, valve f l 6 being 
closed; then through the coil 7 located within 
brine bath 8 in insulated chamber 9. The 
refrigerant leaving coil 7 then passes through 
the line f20, the valve 2 being open and expan 
sion valve 122 closed; through the coil 23 within 
the area to be conditioned 25, and back to com 
pressor if through suction line 24 to complete 
the cycle. Area f25 is the one which requires 
a relatively low temperature. - 
So far the system is the same as in Fig. 1 and 

may be operated in the same way. However, 
provision is here made for supplying the cold 
brine f8 from chamber 9 through line 26. 
into coil f 27 within an area to be conditioned 
28. A pump P circulates the brine from cham 
ber 9 to coil 127 and back to chamber 9 
through return line 29. Thermostat or equi 
valent control T located within the brine 8. 
controls valves f5, 6, 22, and 2 in such a 
manner that when the temperature of the brine 8 goes above a predetermined level, the expan 
sion valve 5 will be opened, the valve 6 closed, 
expansion valve. 22 closed and the valve 2 
opened so that the coil it will become an evap 
orator to cool the brine to a temperature below 
a predetermined fixed point. Thus, the tempera 

s 

2,615,825 
4. 

When it is desired to obtain comparatively 
lower temperatures in area 25, then expansion 
valvel 5 will be closed, valve 6 opened, expan 
sion valve 22 opened and valve 2 closed so 
that coil 123 will become a primary evaporator. 
It will be understood that suitable fans or blowers 
may be provided for circulating air or gases over 
coils 23 and 27. When coil 23 is used as the 
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primary evaporator, pump P may be shut down. 
While this will cut off refrigeration service in 
area 23, it will enable lower temperatures to be 
obtained in coil 23, Thus the system may be 
employed with maximum effect in a restaurant, 
for example, where light loads between meal 
hours are encountered in the restaurant proper 
(area. 28), during which time freezer space (area 
25) may effectively be served. 
Valves 5, 6, 2 and 22 may be manually 

controlled if desired, and automatic controls of 
different types will suggest themselves to those 
skilled in the art for cutting in and out of service 
responsive to changing load conditions or pre 
scribed settings. . . . . . 

Applicant therefore provides a simple yet ef 
fective arrangement for providing low tempera 
tures while utilizing compressor and evaporator 
elements no larger than those heretofore con 
sidered incapable of providing equivalent low 
temperature performance. - 
Since various changes may be made without 

departing from the spirit of the invention, no 
limitations are intended with respect to the Sys 
tems shown in the drawings and described in the 
specification but only as indicated in the ap 
pended claims. . . . 

I claim: . . . . . . . . 
1. A refrigeration system for obtaining relat 

tively low temperatures comprising a compressor, 
... a condenser, a first coil, and a second coll, said: 
compressor, condenser and two coils being con 
nected in a closed circuit; a first expansion valve 
in said circuit associated with the inlet of said first 
coil; a second expansion valve associated with 
the inlet of said second coll; a first by-pass con 
duit connected in said circuit for by-passing said 
first expansion valve; means for shutting off and 
opening said first by-pass conduit; a second by- . . 
pass conduit connected in said circuit for by-pass 
ing said, Second expansion valve; second means 
for shutting off and opening said second by-pass 
conduit; and a thermal hold-over disposed in heat 
exchange relation with said first coil; said circuit 
being so arranged that when said first expansion 
valve is in operation, and the first by-pass con 

55 

as an evaporator to pre-cool said thermal hold.- . . . 
60 

duit is closed by said means, said second expan 
sion valve does not function, and the second by 
pass conduit is open whereby said first coil acts 

over; said circuit being further arranged so that 
when said first by-pass conduit is open and the 
first expansion valve does not function, saidsec. 
ond expansion valve. is in operation and the sec 
ond by-pass conduit is closed by said second 

65. 
means whereby the refrigerant in said first coil 
will be condensed subsequent to its leaving the 
compressor and said second coll will act as a relatively low-temperature evaporator to produce 
relatively low temperatures in the ambient at 
mosphere about said second coil. 

70 

ture of the brine coil 127 within, area - 28 will. be constantly below a predetermined fixed point 

tained within area 28, . 75 

2.The structure recited in claim 1, said first 
coil and said second coll being connected in series. 3. The structure recited in claimi said the 

- - - - - - - - - - - - - - - - - - - - - - - - - mal hold-over comprising a brine tank within 

and substantially constant cooling will be ob-, '. ; : . . . . . . . which said first coli is located. ... 4. A refrigeration system for obtaining rela 
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tively low temperatures comprising a compreSSOr, 
a condenser, a combined heat absorbing and heat 
rejecting element, a cold holdover, a low tem 
perature evaporator, means for first utilizing said 
combined heat absorbing and heat rejecting ele 
ment as an evaporator for removing heat from 
said cold holdover, and then, as a heat rejector 
after a desired temperature is obtained in Said 
cold holdover, to reject heat to said cold holdover 
for condensing the refrigerant therewithin prior 
to its passage to the low temperature evaporator, 
whereby relatively low ambient temperatures will 
be obtained about said low temperature evapo 
rator, said means including a line connecting the 
condenser with said element, expansion means 
in said line, a by-pass line about the expansion 
means, a valve for closing and opening the by 
pass, a third line connecting said element and 
the low temperature evaporator, second expan 
sion means in the third line, a second by-paSS 
line about the second expansion means, and a 
Second valve for closing and opening the second 
by-pass. 

5. A refrigeration system for obtaining certain 
low temperatures intermittently, and other low 
temperatures substantially constantly, compris 
ing a compressor, a condenser, a combined heat 
absorbing and rejection element, a brine tank 
arranged about said heat absorbing and heat 
rejecting element, a relatively low, temperature 
evaporator, means for first utilizing said com 
bined heat absorbing and heat rejecting element 
as an evaporator to remove heat from said brine 
tank and then as a heat rejector after a desired 
temperature is obtained in said cold holdover to 
transfer heat to said brine tank for condensing 
the refrigerant therewithin prior to its passage 
to the relatively low temperature evaporator 
whereby relatively low ambient temperatures 
will be maintained about said relatively low tem 
perature evaporator said means including a line 
connecting the condenser with said element, ex 
pansion means in said line, a by-pass line about 
the expansion means, a valve for closing and 
opening the by-pass, a third line connecting said 
element and the low temperature evaporator, sec 
ond expansion means in the third line, a second 
by-pass line about the Second expansion means 
and a Second valve for closing and opening the 
second by-pass, a cooling element connected in 
thermal aSSociation with said brine tank, means 
for circulating brine through said cooling element 
and means for maintaining said cooling element 
below a predetermined temperature level. 

6. In a refrigeration system for obtaining rela 
tively low temperatures, the combination of a 
compressor, a condenser for volatile refrigerant, 
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a first coil, a brine chamber in which said first 
coil is disposed, a second coil, said compressor, 
condenser and coils being connected in a closed 
circuit; an expansion valve disposed in said cir 
cuit asSociated with the inlet to said first coil, 
a by-pass conduit connected in said circuit for 
by-passing said expansion valve, first means for 
Cpening and closing Said by-pass conduit; a sec 
Ond expansion valve disposed in said circuit as 
Sociated with the inlet to said second coil, a sec 
Ond by-pass conduit connected in said circuit for 
by-passing said second expansion valve, and sec 
Ond means for opening and closing said second 
by-pass conduit; said circuit being so arranged 
that when the first expansion valve is in opera 
tion and the first by-pass conduit is closed by 
Said first means, said second expansion valve does 
not function and the second by-pass conduit is 
open whereby said first coil serves as an evapora 
tor to pre-cool the brine in said brine chamber; 
Said circuit being further arranged to provide 
that when Said first by-pass conduit is open and 
the first expansion valve does not function, said 
Second expansion valve is in operation and the 
Second by-pass conduit is closed by said second 
means, whereby the refrigerant in said first coil 
will be condensed and said second coil will act 
as a relatively low temperature evaporator to pro 
duce relatively low temperatures in the ambient 
atmosphere about said second coil. 

7. The method of obtaining relatively low tem 
peratures comprising compressing a volatile re 
frigerant, condensing said volatile refrigerant, 
eXpanding the volatile refrigerant to refrigerate 
a precooling medium, then after said precooling 
medium has attained a desired temperature uti 
lizing Said precooling medium to condense vola 
tile refrigerant, evaporating the refrigerant con 
densed by Said precooling medium to obtain a 
relatively low temperature in air circulated in 
heat exchange relation therewith, and utilizing 
Said precooling medium to cool a space at a 
relatively higher temperature level. 
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