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This invention relates to refrigerating appa 
ratus and more particularly to multiple refriger 
ating systems having a liquefying apparatus of 
small capacity having control means for indi 

_ 5 .vidually controlling the supply of refrigerant to 
sections of the multiple system. 
In refrigerating systems it is normally neces 

sary in order to insure satisfactory refrigera 
tion, to build the system suf?ciently large and 
having suf?cient capacity to take care of the 
heaviest possible load. Thus, in air condition 
ing, where the load is greatest during the middle 
of the afternoon, it is necessary to design this 
system with a sufficient capacity to take care of 
this peak load. From this it is evident that at 
other times of the day the system operates at 
considerably less than full load. If some means 
were provided for making use of this excess ca 
pacity in other parts of the day and storing it 

20 for use during the peak load capacity, the ca 
pacity of the ‘system required to be installed 
could be considerably reduced. 
The peak load condition, however,’ is not con 

?ned merely to air conditioning, but is present 
in nearly all refrigerating requirements, and in 
fact is not limited to refrigeration at all but in 
practically all situations where power is required. 

It is possible to increase the hold-over capacity 
of the evaporator by surrounding it with a con 
gealing solution or a brine which during periods 
of heavy loads gives up refrigeration upon the 
rising temperatures. However, it has been found 

‘ objectionable to surround the evaporating means 
used for normal refrigeration, with brine or a 
congealing solution because of its bulk and cum 
bersomeness and because it reduces the heat 
transfer emciency of the evaporating means. 

It is therefore an object of my invention to 
provide a refrigerating system of. limited capacity 
wherein a proper and adequate supply of refrig 
eration to a primary evaporating means is in 
sured, and wherein the excess capacity of the 

‘ system under light loads may be stored and made 
use of during peak loads. 

It is a further object of my invention to pro 
vide a multiple refrigerating system wherein one 
evaporating means or a section of the evaporat 
ing means is given preference while a second 
evaporating means receives refrigeration as re 
quired after the refrigerating requirements of the 
preferred evaporator are taken care (if. 

it is a further object of my invention to pro 
vide a multiple refrigerating system having a 
refrigerant liquefying means of relatively small 
capacity which is provided with a control means 
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for giving preference in the circulation and evap 
oration of refrigerant to certain sections of the 
evaporating means in a predetermined order. 
Further objects and, advantages of'the present 

invention will be apparent from the following 5 
description, reference being had to the accom 
panying drawings, wherein a preferred‘ form of 
the present invention is clearly shown. ' 
In the drawings: ~ 
Fig. 1 is a diagrammatic representation of a 

multiple refrigerating system embodying my in 
vention; and '- ' 

Fig. 2 is a diagrammatic representation of a 
multiple refrigerating system containing three 
evaporators embodying my invention. 15 

Brie?y, in my refrigerating system, I provide a 
relatively small compressor and condensing 
means connected in a closed circuit with a plu 
rality of separate evaporators arranged in paral 
lel refrigerant circuit relation, each of which are 
provided with a separate expansion valve at the 
inlet and a separate solenoid valve at the outlet, 
which opens when energized. . A thermostat 
switch means is provided for each evaporator, 
the ?rst of which insures that the preferred 
evaporator will be operatively connected to a 
compressor whenever it requires refrigeration. 
When the preferred evaporator does not require 
refrigeration, this same. thermostatic means 
makes it possible for the second preferred evapo 
rating means to obtain refrigeration. ‘This sec 
ond preferred evaporating means is likewise pro 
vided with a temperature responsive means which 
causes it to be operatively connected to the com 
pressor and condensing means when the ?rst 
preferred evaporator does not require refrigera 
tion and when this second preferred evaporating 
means does require refrigeration. If desired, a 
third evaporator may be provided which will be 
able to receive refrigeration only when refrigera 
tion is not required by a ?rst and second pre 
ferred evaporator. ' 

Referring now to the drawings, there is shown 
a compressor 20 driven by an electric motor 22 
for compressing therefrigerant and for forward 
ing thecompressed refrigerant to a condenser 24 
where the refrigerant is lique?ed and cooled in 
a receiver 26. From the receiver 26, the refrig 
erant is forwarded to a supply conduit 28 which 
extends to an expansion valve 30 located within 
an insulated enclosure '32. This expansionvalve 
80' in turn is connected to an evaporating means 
34 also located within the insulated enclosure 32. 
At the outlet of the evaporating means 34 isan 
electric solenoid valve 36 which opens when enerly - e 
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gized 't'd'permit'the flow of refrigerant from the 
evaporating means 34,into the return line 38 
which returns the evaporated refrigerant back 
to the compressor. 
From the supply conduit 28 a branch conduit 

46 extends to an expansion valve 42 located 
within an insulated enclosure 44 which contains 
an evaporating means 46 connected to the ex 
pansion valve 42.. At the outlet of the .evapo- ;. 
rating means 46 theref is provided an electric 
solenoid 'valve 48 similar to the valve 36 which 
opens when energized to permitthe flow of evap- - 
orated refrigerant from the evaporating means 
46 to the' return line or conduit 38. ' l 
The use of evaporating means 34 is such that. 

it be supplied with refrigeration whenever de 
sired. The use of the second evaporating means 
46 is such that it is only necessary that it be 
supplied with refrigeration only at such times 
when refrigeration is not required by the evapo 
rator 34. The cost of this system is reduced by 
using a relatively small motor compressor con-‘ 
denser unit which is only of su?icient capacity 
to take care of the refrigerant requirements of ‘ 
one of the evaporating means 34 or 46 at a time. 
There are any number of refrigerating situa 

tions where such a system might be used to advan 
tage. As one example, the evaporating means 34 
may be used in normal direct refrigerating rela 
tionship with some medium to be cooled such as 
air or a liquid wherein peak load conditions occur 
‘at intervals. In such an example, the second 
‘evaporating means would be used during light load 
conditions to cool a brine, or a congealing solution 
which should be arranged in such a way that it 
would supply refrigeration to the medium cooled 
‘.by the preferred evaporator 34, under peak load‘ 
conditions so as to reduce the amount of refriger 
ation required under peak load conditions from 
the evaporator 34 to maintain the desired refrig 
erating conditions. Thus the refrigeration capac 
ity of the system during light load conditions 
would be used to reduce the refrigerating require 
ments of both the compressor condenser means 
and the preferred evaporator during peak load 
conditions so that these portions‘ of the system 
could be made of a considerable lesser capacity 
than the peak load to be encountered. 
3’ Another example of the use of such a‘ system 
would. be to use the preferred evaporator 34 to 
maintain foodstuffs such as ice cream at a proper 
temperature, while a second evaporator 46 might 
be used for less rigid refrigerating requirements 
such as to cool water forydrinking purposes or 
even for cooling or air conditioning the store. 
My invention contemplates the provision of an 

automatic control to properly control the appli 
cation of refrigerant to the evaporators in such a ' 
system. _In order to do this I provide two thermo 
static control switches shown diagrammatically, 
of an unusual nature. The ?rst of these switches 
is provided with a thermostat bulb 56 located 
within the medium in the insulated enclosure 32 
containing the evaporating means 34. This ther 
mostat bulb 56 is connected to a bellows 52 which 
operates a ?exible spring arm 54 of spring mate 
rial which carries the contacts 56 and 58. A 
horse shoe permanent magnet is provided which 
cooperates with the ?exible spring .armi54 to pro 
vide a snap action thereof. 
When refrigerationis required by ‘the medium 

within the enclosure 32 the volatile ?uid in the 
thermostat bulb 56 expands causing the bellows 
52 to. expand and move the ?exible switch arm 54 
upwardly to placethe contact 56 into engagement 
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with the contact 62 which permits the flow of 
electric energy through the electric conductor 64, 
through‘ the contacts 56 and 62 and through the 
electric conductor 66 to the solenoid valve 36 to 
open the'solenoid valve 36 and thence through the 
electric conductor 68 back to the electric con 
ductor 16 which connects to'the opposite terminal 
of the electric supply. At the same time the con 
tact 58 makes contact with a contact 12 which 
permits the ?ow of electric energy from the elec 
tric conductor 64 to the contacts 12 and 58 and the 
electric conductor 14 to the compressor motor 22 
which connects to the opposite electric terminal. 
Thus through the making of these contacts the 

solenoid valve 36 is opened and the motor com 
pressor unit begins its'operation. Liquid refrig 
erant is supplied to the evaporating means under 
the control of the expansion valve 36 and the 
evaporated refrigerant is withdrawn from ~ the 
evaporating means in the normal manner by the’ 
compressor. Under such conditions the solenoid 
valve 48 remains de-energized and closed, thus 
preventing the operative connection of} the evap 
orator 46 with the compressor unit. 
In Fig. 1 however, the thermostat switch oper 

ated by the thermostat-bulb 56 is shown in low 
temperature position in which the contact 56 
makes. contact with av contact 16 which is con 
nected by an electric conductor 18 to a contact 19 
forming a part of a switch mechanism operated 
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by a thermostat, bulb 86. This thermostat bulb ' 
86 is located within the medium enclosed in the 
insulated enclosure 44 which‘ is cooled by the 
evaporating means 46. This thermostat bulb 86 is 
operatively connected to a bellows 82 which oper 
ates a ?exible switch arm 84 of spring material 
provided with a contact 86 for engaging the con 
tact ‘l9 and a second contact 88 for engaging a 
contact 96 which is connected by an electric con» 
ductor 92 to electric conductor 64. A horse shoe 
permanent magnet I66 is provided for cooperating 
with the spring arm 84 to provide a snap action 
for preventing arcing at the contacts. 
When the temperature of the thermostat bulb 

' 86 is high the contacts 19 and 86 close to permit 
the flow of electric energy through the electric 
conductor_94 to the solenoid valve 48 to open the 
solenoid valve 48 providing the contacts 56 and 16 
closed. The solenoid valve 48 is also connected 
by the electric conductor 96 to the electric con 
ductor 16. At the same time the closing of the 
contacts 86 and 96 permits the ?ow of electric 
energy from the electric conductor 64 through the 
conductor 92 and the conductor 14 to the com 
pressor 22 to cause the compressor unit to operate 
and to supply refrigeration to the evaporating 
means‘ 46 provided refrigeration is not required 
by the evaporating means 34. 
Thus in this system,.the preferred evaporating 

means 34 always maintains the proper tempera 
ture within the insulated enclosure 32 as meas 

' ured by the thermostat bulb 56 while the medium 
within the insulated enclosure 44 ‘can receive re 
frigeration if required, provided refrigeration is 
not requiredby the preferred evaporating [means 

40 

45 

50v 

55 

60' 

65 
34. The second insulated enclosure is fully pro- I 
tected from becoming too cold. 
In Fig. 2 I have shown a multiple system in 

which three separate evaporating means are pro 
vided with refrigeration in a predetermined se 
quence according to the requirements. In this 
system, there is provided a compressor I26 driven 
byan electric motor I22 for compressing the re 
frigerant and for forwarding the compressed 
refrigerant to a condenser I24 where the com 75 
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pressed refrigerant is lique?ed and collected in a 
receiver I26. The liquid refrigerant is forwarded 
from the receiver through the supply line I28 and 
branch supply lines I30 and I32 to expansion 

_ The expansion valve I34 
is connected to an evaporating means I36 en 
closed within an insulated compartment I38 con 
taining a medium to be cooled. The evaporating 
means I 36 is provided with an electric solenoid 
valve I40, normally closed, which expands when 
energized. ' * 

Similarly the expansion valve I35 is connected 
to an evaporating means I 42 enclosed within an 
insulated compartment I44 containing a medium 
to be cooled while the expansion valve I31 is 
connected to an evaporating means I43 enclosed 
within an insulated compartment I46 containing 
a medium to be cooled. The outlet of the evapo 
rating means I42 is provided with an electric 
solenoid valve I48 normally closed, but which 
opens when energized and the outlet of the evap 
orating means I43 is provided with a similar sole 
noid valve I50. These electric solenoid valves 
I40, I48, I50 are connected to the return conduit 
I52 which conects to the intake of the compres 
sor I20. 
The evaporating means I36 and I42 are each 

provided with a thermostat control switch which 
is similar to that operated by the thermostat bulb 
50, while the evaporating means I43 is provided 
with a thermostat control which is similar to that 
operated by the thermostat bulb 80. .In Fig. 2 
the electric conductors connected to the opposite 
sides of the power line are designated by the ref 
erence characters I54 and I56. Located within 
the medium to be cooled in the insulated en- ' 
closure I38 is a thermostat bulb I60 which op 
erates a bellows I62 operably connected to a flex 
ible switch arm I64 formed of a spring material 
provided with a contact I66 connected to the elec 
tric conductor I54 and a second contact I68. 
When the bulb I60 is at a comparatively high 

I temperature, the contact I66 makes contact with 
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a contact I10 to connect the electric conductor 
I54 with the electric conductor I12 which con 
nects with the electric solenoid valve I40 which 
in turn is connected by the electric conductor I 14 
to the electric conductor I56. At the same time 
the contact I68 makes contact with a cooperat 
ing contact I16 which connects electric conductor 
I54 with an electric conductor I18, which in turn 
connects to an electric conductor I80 connected 
to the compressor driving motor I22 which is also 
connected to the conductor I56. 
Thus, under these conditions the compressor 

driving motor isenergized to operate the motor 
compressor unit and the electric solenoid valve 
I40 is energized to open the outlet of the evaporat 
ing means I36 to cause refrigeration to be sup 
plied to the evaporating means I38 to cool the 
medium contained within the enclosure I38. At 
the same time the electric solenoid valves I48 and 
I50 remain in a closed condition since they must 
receive their electric energy through a contact I82 
which connects to an electric conductor I84. This 
contact I82 is engaged by the contact I66 to con 
nect it to the conductor I 54 only when the ther 
mostat bulb I60 is at a low temperature and when 
the switch arm I64 is in its lower position indi 
cating that no refrigeration is required by the 
medium within the enclosure I38. Fig. 2 shows 
the switch arm I64‘in its lower or low tempera 
ture position. ' 

Within the medium in the enclosure I44 is a 
thermostat bulb I86 connected to a. bellows I88 

3 
which operates a ?exible switch arm I90 pro 
vided with a contact I92 connected to an elec 
tric conductor I84 and a second contact I94 con 
nected to the electric conductor I18. When re 
frigeration is required by the medium within the 
enclosure I44, the thermostat bulb I86 is at a 
relatively high temperature causing the bellows 
I88 to expand and to cause the contact I92 to 
engage the contact I96 and the contact I94 to 
engage the contact I98. Theclosing of the con 
tacts I94 and I98 will close the circuit to the 
compressor driving motor I 22. Should contacts 
I92 and I 96 be closed, and the contacts I66 and 
I82 be closed, the circuit will be closed through 
the electric conductor 202 to the electric solenoid 
valve I48 which is connected by the conductor 204 
to the conductor I56. Under such conditions the 
motor compressor unit will operate and be opera 
tively connected only with the evaporating means 
I42. 
When refrigeration is not required by the me 

dium within the‘insulated enclosure I44, the con 
tact I 92 makes contact with a cooperating contact 
206 connected by an electric conductor 208 to a 
contact 2 I0 forming a part of the switch operated 
by the thermostat bulb 2I2 located within the 
medium to be cooled within the insulated en 
closure I46. This thermostat bulb 2 I2 operates a 
bellows 2 I4 connected to a ?exible switch arm 2 I 8 
provided with’ a contact 2I8 adapted to make 
contact with the contact 2I0 and provided with 
‘a second contact 220 adapted to make contact 
with the cooperating contact 222 for closing the 
circuit through the electric conductor 224 to the 
compressor motor I22 to cause the operation of 
the motor compressor unit. Thus when~refriger 
ation is required by the medium within-the en 
closure I46 and the other evaporating units re 
quire no refrigeration, then only the evaporated 
means I43 is placed in operative connection with 
the motor compressor unit. Thus in this system 
the evaporating means I36, I42 and I43 receive 
refrigeration preference in that order, according 
to their refrigeration requirements. 
Such a system may be used where it is abso 

lutely necessary'that one refrigerating require 
ment be fully satisfied at all times, another where 
the refrigerating requirements should be satis?ed 
most of the time but which is not absolutely nec 
essary at all times, and a third where refrigerat 
ing requirements are not altogether necessary, 
but desirable. For example, the ?rst preferred 
evaporator might be used to cool ice cream, the 
second to cool drinking water, and the third to 
provide air conditioning for the store. The sec 
ond and third evaporating means might be pro 
vided with some sort of hold over arrangement to 
take care of‘ their requirements during any peak 
load of the ?rst preferred evaporator. 

it should be noted that each of the switch 
means, both in Fig. 1 and Fig. 2, are provided 
with a spring opposing the expansion of the bel 
lows and a screw thread adjustment for vary 
ing the tension of the screw, which screw thread 
adjustment is provided with a ?nger manipulator. 
In Fig. 1, the spring and ?nger manipulator ad 
justing means of the upper switch is designated 
by the reference character 91, while the spring 
and screw thread adjustment for the lower switch 
which is operated by the thermostat 80 is pro 
vided with a reference character 99. In Fig. 2, 
the spring and screw thread adjustment for the 
switch operated by the thermostat I60 is given 
a reference character 225 while the spring and 
screw thread adjusting means for the switches 
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, operated by the thermostas I86 and 2 P2 are given 
the reference characters 221 and 229. 
Within limits'_ the screw thread adjustment or 

I ?nger manipulator may be adjusted to maintain 
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any desired temperature limits within their re 
spective ‘evaporating means which they control. 
Thus, each of the evaporators may operate at dif 
ferent temperatures and one may operate at tem 
peratures above freezing and another at tem 
peratures below freezing. This is of a consider-' 
able advantage in air conditioning work where, 
for example, the evaporator 34 of Fig. 1 would 
be used to cool the air in the room and would 
operate at temperatures considerably above 
freezing such as between 35° F. and 45° F., while 
the second evaporator 46 might operate at tem 
peratures considerably below freezing such as be 
tween 15° F. and 25° F., in order to freeze a con 
gealing solution which would be used as a hold' 
over to provide refrigeration for air conditioning 
during the peak loads of the day so as to reduce 
the peak load upon the refrigerating system. 
This will be of particular advantage since it is 
difficult to provide an inexpensive congealing so 
lution which will operate satisfactorily at tem 
peratures above freezing. By operating the two 
evaporators at different temperatures, the evap 
orator 34 could operate at the most desirable 
evaporating temperature for air conditioning 
while the second evaporator 46 might operate at 
temperatures most suitable for freezing a con 
gealing solution. 
Such a two-temperatures refrigerating system 

might also be used for other purposes such as one 
for preserving ice cream while the other might be 
used for cooling drinking water. ‘In such a case 
the evaporator 34 which would be used for cool 
ing the ice cream would operate at temperatures 
around 5° F., whereas the other evaporator 46 
would operate probably at temperatures around 
40° F. . ' ' 

- The system shown in Fig. 2 might operate its 
evaporators at three different vtemperatures by 
suitable adjustment of the ?nger manipulator 
provided in the adjusting means 225, 221 and 229. 
Thus the evaporator I36 might operate at tem 
peratures'around 5° F. for preserving ice cream, 
the evaporating means I42- might operate at tem 
peratures around 40° F. for cooling drinking 
water, while the evaporator I43 might operate 
at temperatures of 50° to 60° F. for cooling the 
syrup rail, or at temperatures suitable‘ for air 
conditioning purposes for air conditioning a store. 
Thus, it will be appreciated that I have provided 
an extremely ?exibie system capable of a number 
of very desirable occupations. 
While the form of embodiment of the inven 

tion as herein disclosed. constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope of 
the claims which follow. ~. 
What is claimed is as follows: 
1. Refrigerating apparatus including refrig 

erant liquefying means and refrigerant evap 
orating means, said evaporating means having a 
portion provided with a temperature responsive 
means for operatively connecting said portion 
to the liquefying means when refrigeration is re 
quired by said portion, said temperature respon 
sive means also including means for simultane 
ously controlling the operative connection of a 

_ second portion of the evaporating means with the 
liquefying means, a second temperature respon 
sive means for controlling the operative connec 
tion of said second portion of the evaporating 
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means with the liquefying means, said ?rst men 
tionedtemperature responsive means also in 
cluding means for simultaneously controllingthe 
operative connection of a third portion of the 
evaporating means with the liquefying means, 
and a thid temperature ‘responsive means for 
controlling the operative connection of said third 
portion with the liquefying means. 

2. Refrigerating apparatus including refrige 
erant liquefying means and refrigerant evaporat 
ing means, said evaporating means having a por 

10 

tion provided with a temperature responsive 
means for operatively connecting said portion to‘ 
the liquefying means when refrigeration is re-. 
quired by said portion, said temperature respon-, 
sive’ means also including means for simulta 
neously controlling the operative connection of a 
second portion of the evaporating means with 
the liquefying means, a second temperature re 
sponsive means for controlling the operative con 
nection of said second portion of the evaporating 
means with the liquefying means, said ?rst men 
tioned temperature responsive means also includ 
ing means for simultaneously controlling the op 
erative connection of a third portion of the evap- ' 
crating means with the liquefying means, and a 
third temperature responsive means for control 
ling the operative connection of said third por 
tion with the liquefying means, said second tem 
perature responsive means also having means'for 
controlling the operative connection of the third 
portion of the evaporating means with‘ the lique 
fying means. 

3. Refrigerating apparatus including a refrig-» 
. erant liquefying means and a plurality of evap 
orating means connected in a closed refrigerant 
circuit, and temperature responsive means for 
insuring that the liquefying means is operatively 
connected to the outlet of only one of the evap 
orating means at a time, said temperature re 
sponsive means including individual means for 
closing the outlets of a plurality of evaporating 
means when no refrigeration is required by the 
said plurality of evaporating means. 

4. Refrigerating apparatus including refriger 
ant liquefying means and a plurality of refrig 
erant.evaporating means connected in a closed 
refrigerant circuit, control means for individu 
ally controlling the circulation of refrigerant 
through three of said evaporating means, said 
control means including means for preventing 
the circulation through a second and a‘third of 
said three evaporating means when refrigerant 
circulates through a ?rst of said three evaporat 
ing means. 

5. Refrigerating 
erant liquefying means and a plurality of refrig 
erant evaporating means connected in a closed 
refrigerant circuit, control means'for individu 
ally controlling the circulation of refrigerant 

' through three of said evaporating means, said 
control means including means for preventing 
the circulation through a second and a third of 
said three evaporating means when refrigerant 
circulates through a ?rst of said three evaporat 
ing means, said control means also including 
means for preventing the circulation of refrig 
erant through a third of said three evaporating 
means when refrigerant circulates through the 
second evaporating means. 

6. Refrigerating apparatus including in com 
bination a plurality of evaporating means oper 
atively connected to a refrigerant liquefying 
means, ?uid control means individually posi 

' tioned in the outlet conduit of each of said plu 

apparatus including refrig-‘ 
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rality of evaporating means, and means in oper 
ative association with each of said ?uid control 
means for controlling the opening and closing of 
each of said ?uid control means, said means 
preventing at least one of said ?uid control means 
from opening when the other of said ?uid control 
means are in open position. 

'7. Refrigerating apparatus including in com 
bination a plurality of evaporating means oper 
atively connected to a refrigerant liquefying 
means, ?uid control means individually posi 
tioned in the outlet conduit of each of said plu 
rality of evaporating means, and means in oper 
ative association with each of said ?uid control 
means for controlling the opening and closing of 
each of said ?uid control means, said means 

' opening not more than one of said ?uid control 

20 

means at any one time. 
8. Refrigerating apparatus including in com 

bination a plurality‘ of evaporating means opera 
tively connected to a refrigerant liquefying 
means, electrically operated ?uid control means 
individually positioned in the outlet conduit of 

5 
each of said plurality of evaporating means, and 
switch means in operative association with each 
of said ?uid control means for controlling the 
opening and closing of each of said ?uid control ‘ 
means, said switch means being provided with 
an electrical interconnection which prevents at 
least one of said ?uid control means from open 
ing when the other of said ?uid control means 
are in open position. I 

9. Refrigerating apparatus including in com 
bination a plurality of evaporating means oper 
atively connected to a refrigerant liquefying 
means, ?uid control means individually posi 
tioned in the outlet conduit of each of said plu 
rality of evaporating means, and means in oper 
ative association with each of said ?uid control 
means for controlling the opening and closing 
of each of said ?uid control means, said means 
preventing said individually positioned ?uid con 
trol means from opening when no refrigeration is 
required by said plurality of evaporating means. 

EDWARD B. NEWIIL. 
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