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UNITED STATES PATENT office 
.." write. 

Application November 15, 1939, serial No. 364,625 
(C. 237-8) 6 Claims. 

This invention relates to air conditioning sys 
tems, and particularly to air conditioning units 
of the type in which room air is passed through 
a treating chamber or unit and then returned 
to the room. . . . : 
The invention may be incorporated in appa 

ratus of any desired size but is particularly use 
ful in the case of relatively small capacity in 
stallations for dwellings, stores and theatres. An 
objection to many of the present small air con 
ditioning systems is the failure to maintain the 
desired room temperature when the demand for 
hea is well below the maximum capacity of the 
conditioning unit. The prior "on-off" control 
systerns resulted in an intermittent operation of 
the conditioning unit and the room temperature 
would overrun each time the conditioning unit 
was turned of... The interruptions of the air con 
ditioning action were particularly objectionable 
when, as was customary, the air circulating fan 
was stopped when the room temperature was at 
or above the desired control port. 
One object of the present invention is to pro 

vide an air conditioning system of the separate 
conditioning unit type that includes control de 
vices for regulating the supply of heating or cool 
ing fluid to the conditioning unit in accordance 
with the existing demand. An object is to pro 
vide an air conditioning system including a 'treat 
ing chamber, a heating coil in the treating cham 
be, a fan for passing room air through the channa 
ber and returning it to the room, a control sys 
tem for regulating the heat supply to the coil in 
accordance with the demand for heat in the room, 
and an additional control to prevent operation of 
the circulating fan when the coil temperature 
is too low to supply heat to the circulating air 
stream. A further object is to provide an air 
conditioning system including a conditioning unit 
having a heating coil with a supply connection 
to a hot water boiler, a water circulating pump 
and return connection from the coil to the boiler, 
a by-pass from the return connection to the 
supply connection, and a three-way modulating 
valve under control of room temperature for regu 
lating the relative quantities of boiler water and 
of recirculated water that are supplied to the 
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heating coil. Another object is to provide an air . 
conditioning system, of the type last stated, in 
which the circulating pump and the hot water 
boiler have a control system that is energized by 
the modulating valve when the latter is adjusted, 
in response to the room thermostat, to supply 
heated water from the boiler to the conditioning 
unit coil. 5 

These and other objects and advantages of the 
invention will be apparent from the following 
specification when taken with the accompanying 
drawing, in which: 

Fig. 1.is a schematic view of an embodiment 
of the invention; and 

Fig. 2 is a fragmentary schematic view of an 
alternative control system for the air circulating 
far and the humidifier. 

In the drawing, the reference numeral sidenti 
fies the space or room for which the air is to be 
conditioned by treatment in a chamber 2 that is 
connected to the room by an inlet passage 3 and 
return passage 8. A circulating fan 5 is located 
in the conditioning chamber, or one of the pas 
sages, and its motor 6 may be within the path of 
the air stream or, as illustrated, at the exterior 
of the air passages and chamber. A humidifier 
6, preferably of the spray nozzle type, is located 
in the chamber beyond the heat, exchanger 2 and 
is controlled by an electrically operated valve 3. 
The heat exchanger is connected to a hot wa 

ter boiler by a supply conduit and return 
conduit 2 that includes a circulating pump 3 
and check valve 6. A by-pass conduit is ex 
tends from the return conduit i2, at a point be 
tween the pump 3 and check valve G4, to the 
three-way modulating-valve 6 in the supply line 

. As shown in Fig. i., the valve 6 is positioned 
to open the conduit and close the by-pass 5. 
The entire input to the heat exchanger is there 
fore the high temperature water from the boiler. 
Clockwise adjustment of the valve 6 effects a 
progressive opening of the by-pass 5 and a pro 
gressive throttling of the hot water inlet to the 
valve. 
The modulating valve 6 is adjusted by a re 

versible motor that is controlled, in known 
manner, by a modulating thermostat T in the 
room f, and a bridge network and balanced relay, 
not shown in detail, in the box 8. The motor 
and the bridge network of this modulating con 
trol System are energized from an alternating 
current power line 9 through the transformer 20. 
The Supply of fuel to the boiler O is con 

trolled automatically but the particular type of 
fuel is not important as automatic controls are 
known for boilers of the gas, oil or coal fired type. 
For simplicity of illustration, a fuel supply con- . 
duit 2 under control of an electrical device 22 is 
shown in Fig. i. The circuit of the control device 
22 includes a transformer 23 that is connected 
across leads 24, and a temperature-controlled 
switch 25 that responds to the temperature of 
the water within the boiler 10. The switch 25 
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may be a normally. closed "high limit' switch 
that opens when the water temperature exceeds 
a selected value, or a normally open 'lowlint' 
switch that closes to complete the energizing cir 
cuit for the device 22 when the water tempera 
ture drops below a selected value. e 
The exact design of the fuel control system 

will depend upon the particular type of commer 
cial boiler that is used; the control of the boiler 
operation being determined primarily by the re 
lay operated switch 26 that is located between 
the controlled leads 24 and the power line 9. 
The solenoid of the switch 28 is connected across 
the secondary winding of the transformer 20 by 
leads 27 and a switch 28 that is actuated to closed 
position by the motor 7 when the modulating 
valve 6 is adjusted to open, or partially open, 
the supply conduit to the heat exchanger 
of the conditioning chamber. The controlled 
circuit leads 24 supply energy to the motor 29 of 
the water circulating pump 3 and, through a 
temperature-controlled switch 3, to the fan no 
tor 6 and to the transformer 3 of the humidity 
control circuit that includes the electrically op 
erated valve 9 and a room humidistat H. The 
actuating element of the switch 30 is located in 
the return conduit 2, and adjacent the heat ex 
changer ; the switch 30 being so adjusted that 
it does not close until the treating chamber tem 
perature, as reflected in the exit temperature of 
the circulated heating fluid, rises to a selected 
Value. 
For cooling in Summer, the cold water inlet 

pipe ff' and exhaust pipe 2' are connected to 
the conduits 4, 2, respectively, and manually 
operable valves. 33 are included in conduits 
2 and pipes f', '2' for connecting the appro 

priate fluid supply system to the heat exchanger 
2. The cold water pipe may extend to a deep 
well or to a refrigerator system. 
The operation of the System is as follows. 

Assuming that the thermostat. T has just been 
adjusted, either manually or by known clock 
mechanism, from a night temperature of 50 to 
a day temperature of 70. This change in the 
setting of the thermostat T results in an ener 
gization of the motor to move the modulating 
valve 6 into the fully open position show in 
Fig. 1, and also closes the relay switch 28 to con 
nect the controlled leads 24 to the power line 9. 
The water circulating pump f3 is thus placed in 
operation and the furnace controls are energized. 
The fan 5 and humidifier 8 are not placed in 
operation until the return water temperature 
rises to such a value that the circulation of air 
through the room f will not produce cold drafts. 
The room temperature rises as soon as the fan 

5 is in operation and, as the temperature ap 
proaches the desired control point, the motor 7 
is brought into operation by the modulating 
thermostat T to move the modulating valve 6 
clockwise. This results in the recirculation of a 
part of the return water from the heat exchanger 
and thus lowers the rate of heat supply to the 
conditioning chamber. The supply of heat to 
the room thus decreases progressively as the 
room temperature approaches the selected con 
trol point. The air conditioning system will thus 
remain in continuous operation for long periods 
under normal conditions and the tendency to 
wards overrunning of the temperature is substan 
tially eliminated. 
As shown in Fig. 2, the operation of the fan 

motor 6 and the energization of the humidity 
control circuit 32 may be directly responsive to 
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the air temperature within the conditioning 
chamber 2. This form of control circuit includes 
a thermostatic member such as a Sylphon bel 
lows a within the chamber 2 for operating a 
mercury switch 30b to closed circuit position 
when the chamber temperature rises to a selected 
value that will prevent cold drafts. 

For summer cooling, the valves 33 are adjusted 
to connect the cold water pipe system fl', 2' to 
the heat exchanger, and the furnace control cir 
cuit is opened manually. A cooling thermostat 
Operates through relays to turn on the air cir 
culating fan at say 78 and to start a pump in 
the cooling water System at say 80'. If desired, 
the exit cold water pipe 2' may be connected to 
the hot water return pipe f2 between the check 
valve 4 and the boiler 0, thus permitting a 
control of the rate of cooling by the modulating. 
valve 6. 

It is to be understood that the invention is not 
limited to the particular constructions herein 
shown and described as different parts of the 
control system may be modified, if necessary or 
desirable, in accordance with the particular 
structure of the boiler and its type of control. 
The boiler control device 22 may be an electro 
magnetic valve when the fuel is gas, or 8 motor 
When oil or coal is used. 

I claim: 
... In an air conditioning system, the combina 

tion with a conditioning chamber, a heat ex 
changer within the chamber, and passages con 
necting said chamber with a room for which the 
air is to be conditioned, of a fan for establish- . 
ing a flow of air from said room through the 
conditioning chamber and back to the room, a 
hot water boiler, supply and return conduits 
connecting said heat exchanger to the boiler, a 
circulating pump in one of said connections, 
means including a modulating valve in the sup 
ply conduit and a thermostat in the room for 
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regulating the rate of heat supply from the boiler 
to the heat exchanger in accordance with the 
room temperature, and an electrical control sys 
ten for said fan and said pump, said control 
System including a switch actuated by said modul 
lating valve. 

2. In an air conditioning system, the inven 
tion as claimed in claim 1, wherein said, modul 
lating valve is a three-way valve, and a by-pass 
Conduit extends from said valve to the return 
conduit, whereby water from said heat exchanger 
may be mixed with hot water from the boiler and 
returned to the heat exchanger. 

3. In an air conditioning system, a condition 
ing chamber, a heat exchanger within said cham 
ber, a fan for establishing a stream of air through 
said chamber and into the space for which the 
air is to be conditioned, means controlled by 
temperature changes within said space for sup 
plying to said heat exchanger hot water at a 
temperature that varies with the departure of 
the Space temperature from a preselected value, 
and a control circuit for said fan including a 
Switch for delaying the energization of said fan 
until the temperature within said conditioning 
chamber reaches a preselected value. 

4. In an air conditioning system, the invention 
as claimed in claim 3, wherein said switch in 
cludes an operating member subject to the tem 
perature of the water leaving said heat exchanger. 

5. In an air conditioning system, the invention 
as claimed in claim 3, wherein said switch in 
cludes an operating member subject to the tem 
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perature of the air within said conditioning 
chamber. 

6. In an air conditionine system, the com 
bination with a heat exchanger, a hot Water 
boiler, conduits connecting said heat exchanger 
and boiler, and a pump in one of said conduits 
for circulating water from the boiler through: 
said heat exchanger, of means for adusting the 
flow of Water from the boiler to the heat ex 

S. 
changer, said means including a modulating valve 
in one of said conduits and a by-pass extending 
from said valve to the other conduit, a thermo 
stat in the space to be heated for actuating said 
modulating valve, and relay means including a 
switch actuated by said modylating valve for 
energizing said pump and controlling the fuel 
supply to said boiler. 

RAYMOND. W. WETZSTEON. 


