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1 
This invention relates to a system for produc 

ing and regulating room- temperatures and hu 
midities and by means of which refrigerator and 
quick freeze units may be operated. 

It is an object of this invention to provide a 
system of the character referred to above which 
lends itself to simplicity and compactness of 
construction so that it economically, eñiciently 
and advantageously may be employed in a so 
called small house as well as houses of larger 
room capacity. ‘ 
Another object of the invention is to provide 

an ice creating and storage reservoir that may 
be incorporated into the system and which will 
so serve the air conditioning system that the 
refrigerant_._compressor system may be of a ca 
pacity to satisfy less than the peak load with 
the assurance, however, that the peak load, 
when it occurs, will be amply satisfled, the re 
sult of which will be that the installation and 
operational cost. of the equipment may be com 
paratively low. 
Another object of the invention lies in the con 

struction and arrangement of-several elements 
in such manner that the control ofv all of the 
operating units'of the air conditioning, refriger> 
ator and quick freezeunits will be automatic 
and operable to produce variable temperatures 
and humidities when and where required. 

It is a further object of the-invention to pro 
vide such a novel and eñicient ice creating and 
storage reservoir that the heat exchange will be 
rapid, 4with the result that the reservoir will be 
maintained, for all practical purposes, at the 
height of its supply efliciency. 
Another object ofthe invention lies in so con 

structing a mechanism for controlling and cir 
culating the heat transfer medium that it may 

 be arranged in a self-contained unit of relatively 
simple and compact construction. , 

Other objects of lthe'invention will appear as 
the description progresses, and it is thought un 
necessary to here point them out in detail. ` 
In the drawings I have illustrated and I will 

here describe a particular embodiment of my 
invention, but it is to be understood that many 
of the details of construction and of arrange 
ment may be changed by those skilled in the art, ' 
and I therefore do not intend to be limited to 
those precise details except in so far as they are 
recited in the claims. 
In the drawings: 
Figure 1 is al diagrammatic View of a system 

embodying my invention; 
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Figure 2 is an elevation of the self contained 
unit for the circulating and control mechanism; 

Figure 3 is an elevation looking at right angles 
to Figure 2; 
' Figure 4 is a horizontal sectional 
4-4 of Figure 2; 
Figure 5 is a section on line 5-5 of Figure 4; 
Figure 6 is a section on line 6-6 of Figure 2; 
Figure 7 is a perspective view of one of the 

heat diffusers of the ice tank; and 
Figures 8, 9 and 10 are diagrams of control 

view on line 

i circuits. 
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The illustrated embodiment of the invention 
includes an air conditioning unit A for heating 
and humidifying and for cooling and dehumidi 
fying as required, a source B for raising the tem 
perature of the heat transfer medium, a com 
bined unit C for lowering' the temperature of 
the heat transfer medium, after it has performed 
its transfer function, and for the creation of and 
storage of ice to supplement the compressor to 
satisfy the peak loads, a refrigerator D and a 
quick freeze unit E. 

Referring now to Figure 1 of the drawings, 
and describing the interconnection of the units 
A, B, C, D and E, the unit B, which is in the' 
form of a boiler whose construction will later be 
described, receives supply water from a valve 
controlled pipe In and is provided with an ex 
pansion tank II. When the system is operating 
to heat and humidity, the water passes from the 
boiler through a pipe I2, a pipe I3 and a three 
way valve I4 to a circulator I5, by which it is 
forced through a pipe i6 to and through the heat 
exchange coil I1. From this coil the water re 
turns through a pipe I8, a three-way valve I8’ 
and-a pipe I9 to the unit B by way of the supply 
pipe I0, thus forming a closed system of heat 
transfer medium circulation. 
In order that the room may be humidiñed a 

pipe 20 having a valve 2| therein is connected to 
the pipe I2 and to a pipe 22 which is also pro 
vided with a manual valve 23 and a solenoid 
valve 23’ and terminates in a spray nozzle 24 
within the unit A. 
This pipe 20 may also extend, as indicated 

at 20', to the house plumbing for the supply of 
hot water. 
The unit A, which includes a casing 24’ in 

which _the heat exchange coil I1 and the spray 
nozzle 24 are located, is provided at its inlet 
end with an air filter 25_ and an impeller fan 26 
which forces air through the casing 24’ to the 
space to be heated and humidified, the air en 



2,460,828 
3 

training moisture from the nozzle 24, with the 
result that the .temperature and humidity will be 
raised beforethe air reaches the space which is 
being heated and humidiñed. ' 

I will describe the automatic control of this 
portion of the system later. ' - 

When the system is used to cool and dehu~ 
midify the space, the valves I4 and I8' will be 
operated to close the pipes i3 and I3 so that cold 
water from the storage unit C will pass through 
the pipe 21 to the circulator i5 by which it will 
be forced through the pipe i8. the heat exchange 
coil I1, the pipe I8, the three-way valve i8' and 
the pipe 28 to a spray distributor 23 within the 
storage unit C. This."spray 29 will spray the 
water over the iceY surrounding coils 30 through 
which circulates refrigerant gases with the result 
that the water returning through the pipe 28 will 
be chilled. The refrigerant coils. 30`receive the 
refrigerant through pipes 3| and 33 from a com 
pressor 32, returning the refrigerant gases to the 
compressor 32 through a pipe 34. 
To operate the refrigerator D, the pipe 3i is 

connected with the-pipe 35 which extends from 
. the compressor 32 to refrigeration coils 38 and 
back to the compresssor through a pipe 39, there 
being a solenoid valve 38' located in the pipe 38 
between the compressor 32 and the refrigerator 
coils 38. 

'I'he quick freeze unit E which may, if desired, 
be constructed as an integral part of the refrig 
erating unit D, receives its refrigerant through 
a pipe 40, an expansion coil 4i and a pipe 42 in 
which system is interpolated a relatively smaller 
compressor 43. ' 

The automatic control of the cooling and de 
humidifying portion of the system, the refrig 
erator and the quick freeze units, will later be 
described. 

It will be noted that the compressor 32 serves 
a dual function in that it operatesin connection 
with the refrigerator unit D and with the expan 
sion coils 30 which in turn cooperate with the 
heat exchange coils i1 during cooling and de 
humidifying. 
The interpolating of the ice storage tank C 

which automatically is kept up to suflicient ca 
pacity to meet the peak load, makes it possible 
to use a relatively small compressor at 32,-and 
thus to effectuate an economy of installation and 
operation. 
Describing now the construction and arrange 

ment of the air conditioning unit A, the boiler 
B, the ice storage tank C and the compressors 
32 and 43, it will be seen by reference to the 
drawings that they are located Within a housing 
44 to which the air inlet 45, and from which the 
air outlet 45, extend. This arrangement of the 
operating mechanism for heating and cooling the 
heat transfer medium within a single unit makes 
it possible economically to construct and install, 
both from the point of expense and space con 
sumption, a system of the character hereinbefore 
described in houses of low cost. 
The boiler B is of the ñre tube type and in 

cludes an oil burner 41 of any desired construc 
tion, a combustion chamber 41', from which the 
hot gases pass through the heating tubes 43, and 
finally to a stack 49. The water surrounding the 
tubes 48 which enters the boiler through the pipe 
Il), is heated and passes on through the system 
when it is used for heating and humidifying, 
and to the house hot Water supply, in the manner 
which has already been described` ‘ ' 
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The air conditioning unit A is preferably ar 
ranged so that it is located within the housing 
of the complete unit. The casing 24' of-the air 
conditioning unit A is provided with a waste 
water drain 50 which will carry away the surplus 
water from the spray 24 when the humidifying 
portion of the system is operating and the water 
of condensation from the. coil i1 when the de 
humidifying system is operating. 
The ice storage tank C is located preferably 

below the units A and B, whilethe compressors 
and operating apparatus thereof are located in 
a separate compartment ~within the housing of 
the complete unit. > 

The ice producing and storage tank C in the 
form illustrated includes a casing 5| that is pro 
vided with an insulated wall 52 and with a cham 
ber 53 which is closed by an insulated cover 54. 
In this tank the ice is produced and stored and 
the cooling fluid for the air conditioner is reduced 
in temperature. 
A frame 54' is mounted in the chamber 53 and 

is adapted to support the cooling unit. This 
cooling unit is preferably of the form illustrated 
in the drawing wherein there are a plurality of 
spaced plates 55. These plates 55 are made of 
two sheets of metal, between which refrigerant 
gas coils 30 ̀ are arranged. The inlet end of each 
coil is connected to a header 58 and the outlet 
end to a header 59, the inlet header 58 being 
connected to the pipe 33 and being provided with 
an expansion valve 51, and the outlet header 
being connected to the pipe 34 as shown in 
Figure 1 of the drawing diagrammatically and 
in Figure 5. 
The plates 55 are loosely supported at their 

upper portions by links 50 on the frame 54’ so 
that they may have free movement. To the 
lower ends of the plates springs 6i are attached, 
which springs are also attached to the frame 54' 
as shown. These springs, in cooperation with 
the links, hold the refrigerant unit in a suspend 
ed and yet relatively stable position within the 
frame which, however, will be such as to permit 
movement of the unit under the influence of the 
formed ice, it being understood that the connec 
tion of the headers 53 and 59 is suiliciently flexi 
ble to permit such movement. 

I have arranged. a, plurality of heat diñusers 
B2 between the plates and from the outside plates 
approximately one-half way to the wall of the 
casing 5i. Each of these diffusers is loosely sus 
pended from the plates by brackets 63 for ex 
ample, and extends throughout the vertical ex~ 
tent of the plates. Each diifuser between the 
pairs of plates is provided with flanges 54 which 
are arranged to contact the plates while the dif 
fusers between the outside plates and the wall of 
the casing are each provided with one similar 
bracket to engagethe adjacent plate, >and each 
diffuser is provided with louvres 65 to permit wa 
ter circulation. 
Thus when the chamber‘53 contains water or. 

other fluid of the desirable character, the re 
frigerant gas passing through the coils 30 lowers 
the temperature of the water to its freezing point 
through heat transfer through the plates 55. As 
the formation of ice on the surfaces of the plates 
will act as an insulation (since ice is a poor heat 
conductor) the diffusers act to diffuse the heat 
throughout the water that lies between the plates 
and between the plates and the wall of the tank, 
with the result that a solid mass of ice will form 
around the refrigerant unit. Thus the ice 'will 
be available to receive the water from the spray 



2,400,023 

headllfto-reduce its temperature before recir 
culation. ^ 
Of course it is necessary 

within the casing DI and between its wall and the 
formed ice to permit the cooling of the water 
from the spray head 29. and the recirculation 
of the water by means of the circulator Il. Thus 
to arrest the outward growth of the ice I have 
provided a temperature responsive device, such 
as a thermostat which is electrically connected 
with a solenoid valve 88 in the refrigerant gas 
supply pipe 38, to control the flow of such gas 
through the coils l0. This thermostat may be 
of the type that has a bulb B1 connected to a 
capillary tube extending from the water within 
the casing to the thermostat. and which is so set 
as to operate at a temperature slightly less than 
the freezing temperature of the fluid in the tank. 
'I'hus when the ice forms around the freezing 
unit and grows outwardly it will contact the bulb 
and through one capillary tube operate the 
thermostat and cause the latter. to actuate the 
solenoid valve 86 to stop the ilow of the refrig 
erant gas. And as the ice melts the ice will re 
cede from the bulb and with the rise in tem 
perature of the surrounding water the thermo 
stat will again cause the solenoid valve 68 to open 
to reestablish flow of the refrigerant gas through 
the coils 30. Should, through freezing of water, 
expansion occur between the plates, they will be 
permitted to move by the mounting on the links 
60 and the springs 8| which will again position 
the unit as the ice' melts. Thus not only will 
there by space provided for the iiow of water 
through the tank, but the possibility of pressure 
on the tank by the ice formation will be relieved. 
Describing now the control systems which are 

shown in Figures 8, 9 and l0, and now referring 
particularly to Figure 8, which controls the fan, 
circulator and humidity, the system which in 
cludes the motor-driven circulator I5, the motor 
driven fan 28 and the solenoid valve 23’. also in 
cludes a thermostat T-l for winter operation, 
a thermostat T-Z for summer operation and a 
humidostat H, together with a single pole, double 
throw switch S-2 and a relay R. The thermo 
stats T-i, T-2 and the humidostat I-I will be 
located in a convenient location within the space 
that is to be conditioned, the thermostats being 

that a space exists 

thrown into and out of the system selectively by ‘ 
the'switch S-2 as heating or cooling are required 
and the ciroulator system controlled bythe au 
tomatic operation of the relay R by the operation 
of either of the thermostats T-I or T-2 that is 
thrown into the system, and the _water spray for 
humidifying-being controlled by the humidostat 
H. Another feature of this wiring is that the hu 
midifying spray operated by the solenoid valve 23' 
can only function when the fan 26 is running; 
this to avoid unnecessary flow of water through 
the spray, should the humidostat H call for hu 
midity'when the fan is not in operation. 
The system is also provided with a 'switch 

S-2--l by means of which the fan may manually 
be controlled for continuous operation and for 
ventilation only, should the thermostats T--l or 
T2 be satisfied at that time. The wiring 
diagram shown in Figure 9 is for the controlling 
of the compressor units 32 and 43. The controls 
of the compressor unit 32 include thermostat 
T-I (for the ice storage tank) and thermostat 
TR (for the refrigerator), a solenoid valve 66 
controlling refrigerant line to the ice tank, and 
a solenoid valve 3B’ controlling the refrigerant 
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line to the refrigerator; the relays R are operated 
by either thermostat T-l or thermostat TR. and 
are meant to feed electric current to the com 
pressor unit 32 when either or both these thermo 
stats call for cooling. ' The thermostat TQF in 
the quick freeze compartment operates inde 
pendently the condensing unit 53, only when said 
quick freeze calls for cooling. 
The manually operated switches SW are used 

when the condensing units 32 and 43 should need 
to be independently cut oil for oiling or adjust 
ments. l 
Referring now to the diagram of the oil burner 

control illustrated in Figure l0 of the drawing, 
the motor of the oil burner l1 is interpolated in 
the electric circuit which includes an'aquastat 
A-I that is located in the boiler, a protectorelay 
PR, an ignition device I and an oil valve OV. 
The above wiring diagrams are simply for illus 

trative purposes and it will be realized that many 
changes in these diagrams may be made within f 

the skill of the art. 
ItA will be seen that I have provided a system 

'for heating and humidifying a room space and 
for cooling the same in which a common circula 
tor is selectively used with both of the systems, 
and wherein is interpolated a boiler producing all - 
the necessary hot water for the heat exchange 
coil i1 and for house hot water supply, an ice 
producing and storage tank which will make 
possible the continuous flow of rcold water during 
cooling operations and wherein ice is formed and 
stored to insure the satisfying of the peak cooling 
load and yet make it possible to use a relatively 
small and economical compressor. Moreover I 
vhave so arranged the compressor that it may op 
erate also for a food refrigerating unit. With 
this arrangement I have incorporated automatic 
controls to which the various operating devices 
will be responsive. l 
What I claim is: 
1. In an ice producing and storage device,„a 

tank, a plurality of refrigerant fluid circulating 
units adapted to receive refrigerant fluid, means 
for supporting said units within said tank for 
movement in all directions, said means including 
links for supporting the unit and resilient means 
tending to return the unit to a predetermined 
position, whereby when ice is formed around the 
'unit the latter will be permitted to move in any 

` direction as expansion may occur. 
2. In an ice producing and storage device a 

tank, a frame mounted in said tank, spaced pairs 
of plates and refrigerant iluid coils arranged in 
each of said pairs of plates movably mounted on 
said frame, and heat diffuser plates mounted on 
said i'lrst mentioned plates and disposed between 
said spaced pairs thereof. ' 

3. In an ice producing and storage device, a 
tank, a frame mounted in said tank, spaced pairs 
of plates and refrigerant fluid coils arranged in 
each of said pairs of plates movably mounted on 
said frame, and heat diffuser plates mounted on 
said i'lrst mentioned plates and disposed between 
said spaced pairs thereof and extending from the 
outermost plates toward and terminating in 
spaced relation to the walls of said tank. 

4. In an ice producing and storage device, a 
tank, a frame mounted in said tank, spaced pairs 
of plates and refrigerant fluid coils arranged in 
each of said pairs of plates movably mounted on 
said frame, and'heat diffuser plates mounted on 
said first-mentioned plates and disposed between 
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said spaced pairs thereof and extending from the 
outermost plates~ toward the walls of said tank. 

MARIO DI ZOPPOLA. ' ‘ 
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