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AIR CONDITIONER 

BACKGROUND OF THE INVENTION 

This invention relates to air conditioners, and more 
particularly to improvements in room air conditioners. 

Room air conditioners generally are well adapted to 
handling of so-called sensible heat loads. Problems 
arise, however, where such air conditioners are oper 
ated under ambient atmospheric conditions character 
ized by high temperatures by day, and lesser tempera 
tures by night coupled with somewhat higher humidity, 
under which conditions there is a substantial, so-called 
latent heat load. Such conditions as the latter prevail, 
for example, during the seasons of spring and fall. 

It is an objective of the present invention to provide 
air conditioning apparatus affording improved control 
of humidity over a relatively wide range of tempera 
tures. 

SUMMARY ‘OF THE INVENTION 
In achievement of the foregoing as well as other ob 

jectives, the invention proposes apparatus affording im 
proved humidity control for a room air conditioner op 
erating over a wide range of dry bulb temperatures, 
which apparatus is characterized by inclusion of a cy~ 
clically operated refrigerant cooling coil means, and 
means for energizing a heating element continuously 
while air is caused to flow sequentially over the cooling 
coil means and the heating element, in provision of a 
dehumidi?cation phase of operation. Should the dry 
bulb temperature rise above a predetermined value, the 
control apparatus will operate to deenergize the heat 
ing element as the cooling coil means continues to 0p 
erate. 

Advantageously, the improved control means is, in 
effect. relative~humidity responsive without need for a 
humidistat, due to the fact that as the relative humidity 
in the conditioned space decreases, the cooling capac 
ity ofthe air conditioner, previously dissipated as latent 
heat of condensation in the removal of moisture, be 
comes more effective in removal of sensible heat, 
thereby to lower the ambient temperature in an amount 
sufficient to deenergize the compressor. Lowering of 
the moisture content of the air leaves outer, heat 
exchange surfaces of the evaporator coil means com 
paratively dry, so that minimal re-evaporation of mois 
ture from the coil means will occur. 
The manner in which the foregoing as well as other 

objectives and advantages of the invention may best be 
achieved will be more fully understood from the follow 
ing description, taken in light of the accompanying 
drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective showing of a room air condi 
tioner embodying the invention; 
FIG. 2 is a plan view of the air conditioner shown in 

FIG. 1, with the top wall removed and other portions 
fragmented for convenience of illustration; and, 
FIG. 3 is a diagrammatic showing of electrical con 

trol and energization circuitry for apparatus seen in the 
preceding ?gures, and embodying features of the in 
vention. 
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. DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
With more detailed reference ‘to the drawing, there 

is seen in FIGS. 1 and 2 a room air conditioner 10, of 
the window-mounted type, including an outer shell 11 
and a front wall provided with inlet and outlet air grilles 
12 and 13, respectively. The front wall further includes 
a control panel 14 provided with a thermostat control 
knob 15 and a function selector knob 16, both to be de 
scribed in more detail in what follows. A third control 
knob 17 operates means (not shown) for venting the 
room to the outside. I 

With further reference to FIG. 2, in which the top 
wall of outer shell 11 has been removed, a base pan 21 
serves as the bottom wall for the air conditioner and 
serves as a frame for supporting a central, vertically ex~ 
tending partition 22 that cooperates with outer shell 11 
to form a condensing unit compartment to one side and 
an evaporator compartment to the other side. Side 
walls of shell 11 are provided with air inlet grilles 18 for 
the condensing unit compartment (see also FIG. 1). 

In the condensing unit compartment, base pan 21 
supports a condensing coil 23, a motor-compressor 24, 
a condenser fan 25, a fan motor 26, and a fan shroud 
32. In the evaporator compartment, base pan 21 sup 
ports an evaporator coil 27, a blower housing 28, a 
blower wheel 29, and electrical heater coils 30 and 31. 
Compressor 24, condenser coil 23, and evaporator coil 
27 are connected in the usual series refrigerant flow 
circuit, with a capillary tube restrictor (not shown) 
serving as the means interconnecting condenser 23 and 
evaporator 27. 
With particular reference to FIG. 3, energy to oper~ 

ate air conditioner 10 is derived from a source of volt 
age L, connected on the one hand to a selector switch 
35, and on the other hand to a thermostatic switch 36. 
Selector switch 35 includes four switch arms a, b, c and 
d each connectible to a corresponding one of four 
contacts 1, 2, 3 and 4. Switch arm 35b further is con 
nectible with a contact 5. Thermostatic switch 36 in 
cludes a pair of single-pole, double-throw switches a 
and b, the arms of which are connected to the source 
of voltage L and the contacts 6, 7 and 8 of which are 
connected as shown to one side of the motor 
compressor, to one side of electrical heaters, 30, 31, 
the purpose of which will be described in more detail, 
and to one side of the coil 37a of fan motor relay 37 
which controls a single-pole, double-throw relay switch 
37b interconnecting one side of voltage source L and 
the high and low speed terminals (see HI and LO, FIG. 
3) of fan motor 26. Of selector switch 35: contact 1 is 
connected to the other terminal of fan motor 26; 
contact 2 is connected to heater element 31; selector 
switch contact 3 is connected to heater element 30; se 
lector switch contact 4 is connected to motor compres 
sor 24; and selector switch contact 5 is connected to 
the fan motor relay coil 37a. 

In keeping with objectives of the invention, operation 
of the apparatus thus far described will be explained in 
detail in connection with its “Dehumidify” mode, as 
may be selected by setting knob 16‘, and with reference 
to the switch positions seen in FIG. 3. In this illustrated 
mode of operation, and with reference also to the 
switch chart seen in FIG. 3, contacts 1, 2 and 4 of 
switch 35 are closed (X), and contacts 3 and 5 of the 
same switch are open (0). Also, and further by way of 
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example, thermostat '36 is set through selective adjust 
ments of knob 15 to its coldest position, so that its 
switches will be positioned as shown in F IG. 3 for a cor 
responding room temperature of about 67.5°F. 
Closure of contact 35-1 by arm 35a causes fan motor 

26 to be energized at its low speed; closure of contact 
35-2 by arm 35b, together with normally-closed high 
limit thermostat 33, establishes an energization circuit 
for heater 31, but since contact 36—7 is still open, it will 
not be energized; and closure of contact 35-4 by arm 
35d establishes an energization circuit for compressor 
24 along with closure of contact 36—6. Closure of the 
switches in the aforementioned combination energizes 
motor~compressor 24 and fan motor 26 at its low 
speed. Operation of the fan and motor compressor pro 
gressively lowers the room temperature until thermo 
stat 36 senses an air temperature of about 64° F, at 
which time thermostat switch arm 36a moves to its 
upper contact 36—7, thereby energizing heater coil 31, 
while compressor 24 continues to run. In effecting this 
mode of simultaneous cooling and reheating, it has 
been determined, from testing, that by adding electric 
heat equal to about 45 percent of the rated cooling ca 
pacity (BTU/Hr.) of the air conditioner, efficient dehu 
midification may be achieved in the 65° to 75° F room 
air temperature range without affecting, to a substan 
tial degree, the dry bulb temperature of the room being 
cooled. 
Upon progressive removal of a preponderance of the 

moisture from air in the room or enclosure undergoing 
dehumidi?cation, the sensible heat loading of the com 
pressor will increase progressively, lowering the tem 
perature of the air ?owing over the control an amount 
sufficient (i.e., to about 6l° F) to cause the thermo 
static switch arm 36b to move to its contact 36—9, 
thereby deenergizing motor compressor 24 while fan 
motor 26 and heater 3] remain energized. As a result 
of heater energization alone, temperature of the room 
will rise progressively, and upon the thermostat’s sens 
ing of a temperature of about 645° F, motor 
compressor 24 will again be energized by movement of 
thermostatic switch arm 36!) to close contact 36—6. 
Since the compressor is caused to cycle between the 

temperature limits applied to contacts 36—6 and 36—9 
as shown in the right-hand portion of FIG. 3, the heater 
energizing contact 36—7 will remain closed by thermo 
stat switch arm 3611. Should the temperature of air 
?owing over the thermostat rise, for some reason, to 
values in excess of 67.5° F, the switch arm 36a will 
move to open contact 36—7, leaving heater 31 deener 
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4 
gized, as the compressor continues to operate in its de 
humidi?cation cycle. 
Although but one mode of operation of the disclosed 

air conditioner has been described, i.e., the “Dehumid 
ify” mode, it will be understood that other modes are 
available upon operation of selector switch knob 16 to 
position the several arms of switch 35 in accordance 
with the chart appearing in FIG. 3. 
Advantageously, the above disclosed apparatus af 

fords a mode of operation that achieves, over a wide 
range of dry-bulb temperatures. constant moisture re 
moval and reduction in relative humidity in excess of 
the capability afforded by conventional room air condi 
tioners of similar size. 

l claim: 
1. ln air conditioning apparatus, cooling means, 

means for energizing said cooling means, heating coil 
means, means for energizing said heating coil means, a 
fan means for moving air sequentially over said cooling 
means and said heating coil means, single selectively 
adjustable thermostatic control means for regulating 
energization of said cooling means and said heating coil 
means in response to dry bulb temperatures of air being 
caused to move over the cooling and heating coil 
means, said control means being operable to maintain 
continuous energization of said heating coil means dur 
ing cyclic energization and deenergization of said cool 
ing means. 

2. Air conditioning apparatus according to claim 1, 
and characterized in that said control means is opera 
ble to effect cyclic energization and deenergization of 
said cooling means between a ?rst pair of higher and 
lower temperatures, and of said heating coil means be 
tween a second pair of higher and lower temperatures, 
the lower temperature of said second pair being less 
than the higher temperature of said first pair but more 
than the lower temperature of said ?rst pair of temper 
atures. 

3. Air conditioning apparatus according to claim 1 
and characterized in that said heating coil means com 
prises an electric heater. 

4. Air conditioning apparatus according to claim 2 
and characterized in that said heating coil means com 
prises an electrical resistance heater. 

5. Apparatus according to claim 4 and characterized 
further in that said cooling means comprises a refriger 
ant evaporator energizable at above-freezing tempera 
tures, and said means for energizing said cooling means 
comprises a refrigerant motor-compressor. 
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