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This invention relates to refrigerating apparatus and 
more particularly to the use of a single multiple-type 
refrigerating system for heating water, preserving frozen 
foods and cooling air. 
A promising development is the use of refrigerating 

systems for heating water. It has been proposed to use 
the refrigerating effect of such a system for cooling air 
or for cooling a refrigerator. Either of these have certain 
objections. In most places, the cooling of air is objec 
tionable and wasteful during the colder months of the 
year. When used for a refrigerator, the suction pressure 
is so low that the volumetric efficiency of the compressor 
is low and the condenser temperature and the heat output 
are not sufficient for rapid water heating. 

It is an object of my invention to so adopt and apply a 
single refrigerating system that it provides ample water 
heating and satisfactory food freezing and preserving with 
a minimum of air cooling and dehumidification. 

It is another object of my invention to make such a 
system very economical, safe and reliable. 
In the form illustrated, these objects are attained by 

employing a multiple compressor either of the multiple 
effect type or the multi-stage type. This compressor dis 
charges into a condenser which is used for heating water. 
Part of the liquid refrigerant is evaporated at a low 
temperature in a refrigerator designed for freezing and 
preserving frozen foods and its evaporator outlet is con 
nected to the low pressure suction inlet of the compressor. 
To insure an adequate supply of high pressure evaporated 
refrigerant which provides adequate water heating, the 
remainder of the liquid refrigerant is evaporated in an 
air cooling coil the outlet of which is connected to the 
high pressure inlet of the compressor. This coil may 
operate at a sufficiently low temperature that its cooling 
effect is largely applied to dehumidification of air. 

water heating is nil, there is provided a cooling coil in a 
thermosiphon arrangement controlled by a thermostatic 
valve which opens when the heater reaches an excessively 
high temperature. 

Further objects and advantages of the present inven 
tion will be apparent from the following description, 
reference being had to the accompanying drawings where 
in a preferred form of the invention is clearly shown. 

In the drawing the figure is a diagrammatic representa 
tion of a refrigerating system embodying one form of my 
invention. 

Referring now to the drawing there is shown a water 
heater 20, a home freezer 22 and an air cooling coil 24. 
Beneath the water heater 20 there is provided a sealed 
motor-compressor unit 26 having a low pressure inlet 
port 28 and high pressure inlet port 30. This motor 
compressor unit 26 may have a compressor of the mul 
tiple effect type such as is illustrated in Figures 21 to 24 
of the Feicht Patent 2,299,811 issued October 27, 1942. 
The Feicht compressor above referred to has a low pres 
sure inlet 414, a high pressure inlet 424 and an outlet 416. 
Instead of a multiple effect compressor, the sealed unit 
26 may have a multi-stage compressor, for example like 
one disclosed in the Guild Patent Re. 21,196 issued 
September 5, 1939. This Guild compressor has a low 
pressure inlet port 19, a high pressure inlet port. 25 and 
an outlet 21. 
The outlet 32 of the multiple compressor unit 26 is 

connected directly to the inner tube 34 of a double pipe 
condenser. The outer tube 36 of the double pipe con 
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denser has its upper end connected by a connection 38 
to a chamber 40 provided in between the spaced bottom 
walls 42 and 44 of the heater 20. The side and top walls 
46 of the heater 20 are surrounded by insulation 48 
which may extend down and enclose the condenser 34 to 
36. The chamber 40 forms a part of a secondary heat 
transfer circuit containing an efficient heat transfer fluid 
such as water. Water is circulated through the heat 
transfer circuit either by the principal of evaporation and 
condensation or by the electric pump 50 having its inlet 
connected by a pipe 52 with the bottom of the chamber 
40 and its outlet connected by a pipe 54 to a water jacket 
56 surrounded by the motor-compressor unit 26. The 
opposite portion of the water jacket 56 is connected by 
the pipe 58 to the portion of the outer tube 36 at the 
bottom of the condenser 34 to 36. 
The motor-compressor unit 26 is energized by the 

supply conductors 60 and 62 and the pump 50 is elec 
trically connected in parallel circuit relationship with the 
motor-compressor unit 26 by the supply conductors 64 
and 66 so that they will be simultaneously energized. 
Therefore, whenever the motor-compressor unit operates, 
the pump 50 will also operate to circulate the heat trans 
fer liquid such as water through the pipe 54, the water 
jacket 56, the pipe 58, the outer tube 36 of the condenser, 
the jacket 40, and the pipe 52. This will transfer the 
heat from the motor-compressor unit 26 and the con 
denser 34 to the jacket 40 and from the jacket 40 through 
the wall 32 to the interior of the water heater tank 46. 
The use of this secondary circuit will prevent the liming 
of the condenser. The placing of the motor-compressor 
unit and the condenser and secondary heat transfer cir 
cuit beneath the water heater 20 enclosed by the insula 
tion 48 traps heat. dissipated from the parts so that this 
heat Will be available to prevent heat loss from the water 
heater tank. 20. 
The compressed refrigerant is condensed within the 

pipe 34 by the secondary heat transfer fluid which cir 
culates around it and flows from its lowermost portion 
through a tube 68 to some form of flow control device 
such as a thermostatic expansion valve 70. The outlet 
of this thermostatic expansion valve 70 is connected to 
the tube enclosing a separating chamber 72. In this 
separating chamber the liquid refrigerant will collect at 
the bottom of the chamber and the flash gas will collect 
in the upper portion thereof. 
To insure that the freezer 22 is always assured of a 

Supply of liquid refrigerant, the bottom of the chamber 
72 is connected by the pipe 74 to the inlet of a second 
thermostatic expansion valve 75 having its outlet con 
nected to the inlet of the refrigerant evaporator coil. 77 
wrapped around the walls of the freezing compartment 
79 of the freezer 22. The evaporator 77 and the walls 
79 are surrounded by insulation 81 including the insulated 
removable top 83. The refrigerant coil 77 is wrapped 
progressively upwardly and at its uppermost part adja 
cent its outlet it has in heat exchange relationship the 
thermostat bulb 85 of the thermostatic expansion valve 
75. The outlet of the evaporator 77 is connected by the 
low pressure suction conduit 87 to the low pressure inlet 
28 of the compressor. 26. 
Inasmuch as it is desired that the freezer be kept at: 

a temperature of 0° F. or below, the suction pressure of 
the refrigerant from the freezer in the low pressure suc 
tion conduit. 87 will be correspondingly low. If this: 
were the sole source of refrigerant available for heating 
the water in the water heater 20, the supply would be 
insufficient and a very large compressor would be re 
quired to provide sufficient heat for the water heater 20. 
Therefore, to improve the effectiveness of water heating, 
the air cooling coil 24 is provided. This air cooling coil. 
may be of any suitable type and is shown diagrammati 
cally as a cross fin serpentine type of cooling coil which 
if desired may be wrapped around the bottom of the. 
water heater 20. Since its refrigerating action is only of 
secondary importance, it has its inlet 89 connected above 
the bottom of the chamber 72 so that it will receive some 
flash gas along with the liquid refrigerant from the 
chamber 72. ... : -. 

Ef the unit is located in the basement, it is ordinarily. 
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desirable that it be operated at a sufficiently low tem 
perature as to rebtain the maximum amount of dehu 
midifying effect which can be obtained with the cooling 
unit 24 being maintained above the freezing temperature. 
This may be obtained by setting the thermostatic expan 
sion valve 70 to provide a back pressure corresponding 
to about 40 F. If dehumidification is not desired the 
thermostatic expansion valve 70 may be set at higher 
back pressures such as those corresponding to a ten 
perature of about 55° F. This will increase the thermal 
efficiency of the system and slightly reduce the power 
requirement and increase the volumetric efficiency and 
capacity of the system. Any moisture condensed by the 
air-cooling unit is collected in the pan 91 beneath and 
conducted to a drain through pipe 93. The outlet of 
the cooling unit 24 - is connected by the high pressure 
suction conduit 95 to the high pressure inlet 30 of the 
motor-compressor unit 26. The thermostatic expansion 
valve 70 has its thermostat bulb, 97 located in heat trans 
fer relationship with the outlet of the air cooling unit 24. 
The operation of the motor-compressor unit 26 and 

the pump 50 is controlled by two thermostatic switches 
121 and 123. The switch 12 is connected in the parallel 
circuit 125 connected to the Supply conductors 127 and 
the conductors 60 and 66 while the switch 123 is con 
nected in the parallel circuit 129 likewise connected to 
the supply conductor 127 and the conductors 60 and 66. 
The other supply conductor i3 connects directly to the 
conductors 62 and 64. The thermostatic switch 121 has 
a thermostatic bulb 133 located in heat exchange rela 
tionship with the wall 79 of the freezer 22. It is set to 
close at a temperature of about 0. F. and to open at a 
temperature of about -10 F. The switch 123 has its 
thermal element extending into the water tank 46 of 
the water heater 20 and is set to close when the water 
temperature in the water heater 20 reaches a selected 
temperature such as 140-180° F. The switch 123 may 
be set to open when the temperature in the water heater 
reaches a temperature of 145-185 F. as may be se 
lected. 

In the event there is no demand for water heating by 
the water heater 20, there will remain a continued de 
mand for refrigeration by the freezer 22. This situation 
might occur whenever the occupants of a residence are 
away for any substantial length of time. Under such 
circumstances, the water in the water heater 20 might 
become excessively hot. The water heater will of course 
be provided with the usual safety pressure releasing valve 
and some heat may be dissipated through the water 
pipes. However, as a further protection I have pro 
vided a thermostatic valve 137 upon the hot water outlet 
pipe 139 of the water heater 20. This thermostatic valve 
137 is set to open its side outlet when the water in the 
water heater 20 reaches a dangerous temperature such 
as 200 F. The side outlet of this thermostatic valve 
137 is connected to one end 139 of an air heating coil 
41. The other end 143 of the air heating coil 141 is 

connected to the water inlet pipe 145 of the hot water 
heater 20 which extends substantially to the hot water 
tank 46. By this arrangement when the water in the 
tank. 20 reaches the selected danger temperature such 
as 200. F., the valve 137 will open its side outlet and 
permit a thermosiphon circulation from the tank 46 
through the connection 139, the air heating coil 141, and 
the connection 143 back into the tank 46. This will dis 
sipate sufficient heat from the water in the tank to the 
air to prevent the water heater from becoming over 
heated. 
To provide air circulation for the air cooling unit 24 

and the air-heating coil 141, there is provided a duct 147 
connecting the air cooling unit 24 with the air heating 
coil 141. This duct 147 is provided with an electrically 
operated fan 149 connected by the conductors 151 and 
153 in parallel electric circuit relationship with the mo 
tor-compressor unit 26 and the pump 50. This will cause 
the fan 149 to circulate air first through the air cooling 
unit 24 thence through the duct in heat transfer rela 
tionship with the air heating coil 141 whenever the re 
frigerating system operates. This circulation increases 
the capacity of the air eooling unit 24 and the air heat 
ing coil 141. If this is not desired, it may be stopped by 
opening the switch 155. 

This system is seconomical in first cost, because: a sin 
gle motor-compressor unit supplies all the energy for 
heating water, freezing and preserving frozen foods and 
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4. 
also air cooling and dehumidification. Preference is 
given to the freezer unit and to the water heating unit 
so that the air cooling unit only supplies sufficient re 
frigeration to make the system efficient and economical 
both in first cost and operating cost. 

While the form of embodiment of the invention as 
herein disclosed constitutes a preferred form, it is to be 
understood that other forms might be adopted as may 
come within the scope of. the claims which follow. 
What is claimed is as follows: 
1. Refrigerating apparatus including an insulated 

freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a liq 
uid heating unit including a refrigerant condenser in 
heat exchange relation with the liquid to be heated, a 
multiple compressor having a low pressure suction inlet 
continuously connected to the outlet of said freezing 
evaporator and a high pressure suction inlet continu 
ously connected to the outlet of said air cooling unit, 
said condenser having its inlet continuously connected 
to the outlet of said compressor, flow control means for 
controlling the flow of liquid refrigerant from the outlet 
of Said condenser to said air cooling unit and to said 
freezing evaporator, said flow control means having a 
greater total restriction to flow to said freezing evapo 
rator than to said air-cooling unit. 

2. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cooling 
unit operating at temperatures above freezing, a liquid 
heating unit including a refrigerant condenser in heat 
exchange relation with the liquid to be heated, a multiple 
compressor having a low pressure . Suction inlet con 
nected to the outlet of said freezing evaporator and a 
high pressure Suction inlet connected to the outlet of 
Said air cooling unit, said condenser having its inlet 
connected to the outlet of said compressor, flow control 
means for controlling the flow of liquid refrigerant from 
the outlet of said condenser to said air cooling unit and 
to said freezing evaporator, said flow control means hav 
ing a greater total restriction to flow to said freezing 
evaporator than to said air cooling unit, an air heating 
unit having its inlet and outlet connected to said liquid 
heating unit, and a thermostatic valve set to open at 
a predetermined high liquid tennperature in said liquid 
heating unit for controlling the flow of liquid through 
said air heating unit, and means for circulating air first 
in heat exchange relation with said air cooling unit and 
then in heat exchange relation with said air heating 
unit. 

3. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a 
liquid heating unit including a refrigerant condenser in 
heat eXchange relation with the liquid to be heated, a 
multiple compressor having a low pressure suction inlet 
connected to the outlet of said freezing evaporator and 
a high pressure suction inlet connected to the outlet of 
said air-cooling unit, said condenser having its inlet con 
nected to the outlet of said compressor, flow control 
means for controlling the flow of liquid refrigerant from 
the outlet of said condenser to said air cooling unit 
and to said freezing evaporator, said flow control means 
having a greater total restriction to flow to said freezing 
evaporator than to said air cooling unit, an electric mo 
tor for driving said compressor, first and second switch 
means connected in parallel electric circuit relationship 
for controlling the operation of said motor, said first 
switch means being Tesponsive to the temperature of 
the liquid in the liquid heating unit and being set to 
close at a predetermined low temperature and to open 
at a predetermined-high temperature, said second switch 
means being responsive to the temperature of said freez 
ing evaporator and being set to open at a predetermined 
low temperature and to close at a predetermined high 
temperature, said liquid heating unit including a liquid 
heat transfer circuit extending between the condenser 
and the liquid to be heated and having an electrically 
operated pump connected in said circuit for circulating 
liquid through the circuit, said pump being electrically 
connected in parallel electric circuit relationship with 
said compressor. 

4. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cooling 
unit operating at temperatures above freezing, a liquid 
heating unit including a refrigerant condenser in heat 
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exchange relation with the liquid to be heated, a multiple 
compressor having a low pressure suction inlet connected 
to the outlet of said freezing evaporator and a high 
pressure suction inlet connected to the outlet of said 
air cooling unit, said condenser having its inlet con 
nected to the outlet of said compressor, flow control 
means for controlling the flow of liquid refrigerant from 
the outlet of said condenser to said air cooling unit and 
to said freezing evaporator, said flow control means hav 
ing a greater total restriction to flow to said freezing 
evaporator than to said air cooling unit, an electric motor 
for driving said compressor, said liquid heating unit 
including a tank having spaced bottom walls, and con 
duit means extending in heat transfer relationship with 
said condenser connected to the space between said bot 
tom walls of said tank to form a closed heat transfer 
System, said conduit means and said space containing 
a heat transfer liquid. 5. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a 
liquid heating unit including a refrigerant condenser in 
heat exchange relation with the liquid to be heated, a 
multiple compressor having a low pressure suction inlet 
connected to the outlet of said freezing evaporator and 
a high pressure suction inlet connected to the outlet 
of said air cooling unit, said condenser having its inlet 
connected to the outlet of said compressor, a first thermo 
static expansion valve connected to the outlet of said 
refrigerant condenser and having its temperature respon 
sive element in heat exchange relation with the outlet 
of said air cooling unit, a second thermostatic expansion 
valve connected to the inlet of said freezing evaporator 
and having its temperature responsive element in heat 
exchange relation with the outlet of said freezing evapo 
rator, the outlet of said first valve being connected to 
the inlets of said air cooling unit and said second valve. 

6. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a 
liquid heating unit including a refrigerant condenser in 
heat exchange relation with the liquid to be heated, a 
multiple compressor having a low pressure suction inlet 
connected to the outlet of said freezing evaporator and 
a high pressure suction inlet connected to the outlet of 
said air cooling unit, said condenser having its inlet con 
nected to the outlet of said compressor, a first thermo 
static expansion valve connected to the outlet of said 
refrigerant condenser and having its temperature re 
sponsive element in heat exchange relation with the 
outlet of said air cooling unit, a second thermostatic 
expansion valve connected to the inlet of said freezing 
evaporator and having its temperature responsive ele 
ment in heat exchange relation with the outlet of said 
freezing evaporator, and a separating device having its 
inlet connected to the outlet of said first valve and its 
lowermost outlet connected to the inlet of said second 
valve and having another outlet connected to the inlet 
of said air cooling unit. 7. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a 
liquid heating unit including a refrigerant condenser in 
heat exchange relation with the liquid to be heated, a 
compressor means having suction inlet means connected 
to the outlet of said freezing evaporator and to the 
outlet of said air cooling unit, said condenser having 
its inlet connected to the outlet of said compressor means, 
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flow control means for controlling the flow of liquid 
refrigerant from the outlet of said condenser to said 
air cooling unit and to said freezing evaporator, said 
flow control means having a greater total restriction to 
flow to said freezing evaporator than to said air cooling 
unit, an air heating unit having its inlet and outlet con 
nected to said liquid heating unit, and a thermostatic 
valve set to open at a predetermined high liquid tem 
perature in said liquid heating unit for controlling the 
flow of liquid through said air heating unit. 

8. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a 
liquid heating unit including a refrigerant condenser in 
heat exchange relation with the liquid to be heated, a 
multiple compressor having a low pressure suction inlet 
continuously connected to the outlet of said freezing 
evaporator and a high pressure suction inlet continu 
ously connected to the outlet of said air cooling unit, 
said condenser having its inlet continuously connected 
to the outlet of said compressor, flow control means 
for controlling the flow of liquid refrigerant from the 
outlet of said condenser to said air cooling unit and to 
said freezing evaporator, said flow control means in 
cluding a thermostatic expansion valve located at the 
inlet of said freezing evaporator, said valve being pro 
vided with a thermostat bulb located in heat exchange 
relation with the outlet of said freezing evaporator. 

9. Refrigerating apparatus including an insulated 
freezing unit having a freezing evaporator, an air cool 
ing unit operating at temperatures above freezing, a liquid 
heating unit including a refrigerant condenser in heat 
exchange relation with the liquid to be heated, a mul 
tiple compressor having a low pressure suction inlet 
continuously connected to the outlet of said freezing 
evaporator and a high pressure suction inlet continu 
ously connected to the outlet of said air cooling unit, 
said condenser having its inlet continuously connected 
to the outlet of said compressor, flow control means for 
controlling the flow of liquid refrigerant from the outlet 
of said condenser to said air cooling unit and to said 
freezing evaporator, said flow control means including 
a thermostatic expansion valve located at the inlet of 
said freezing evaporator, said valve being provided with 
a thermostat bulb located in heat exchange relation with 
the outlet of said freezing evaporator and another thermo 
static expansion valve located in series with but preced 
ing the inlet of said air cooling unit, said another valve 
having its thermostat bulb located in heat exchange re 
lation with the outlet of said air cooling unit, 
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