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The present invention relates to the art of con 
ditioning air and more particularly to the method 
of and apparatus for cooling and dehumidifying 
air. 
One of the objects of the present invention is 

to provide an improved method of and apparatus 
for conditioning air, utilizing two heat absorbing 
Sections in which a refrigerating medium is cir 
culated first through one of the sections and then 
the other and varying the flow from one of the 
Sections to the other in accordance with the con 
dition of the air to be conditioned. 
Another object of the invention is to control 

the flow of refrigerating medium from one of the 
heat absorbing sections to the other in accord 
ance with variations of the relative humidity 
and/or the temperature of the air to be condi 
tioned. 
Other and further objects and advantages will 

be apparent from the following disclosure, ref 
erence being had to the accompanying drawings 
Wherein preferred forms of embodiments of the 
present invention are clearly shown. 

In the drawings: 
Fig. i. illustrates diagrammatically one form of 

the air conditioning system applied for cooling a 
roon; 

Fig. 2 is a longitudinal cross sectional view of 
an automatic throttle valve used in the system; 
and 

Fig. 3 illustrates diagrammatically another em. 
bodiment of the invention. 
My invention contemplates the use of a heat, 

absorber of any Suitable type having at least, two 
heat absorbing surfaces. Both of these surfaces 
are utilized under normal or low humidity con 
ditions for removing principally sensible heat 
from the air and one of these surfaces is utilized 
also and particularly when the air to be condi 
tioned is high in relative humidity, for cooling 
the air to below its dew point in order to cause 
precipitation and thereby remove a large part of 
the moisture from the air. 
In the present embodiment an evaporator C 

of a mechanical refrigerator is employed as a 
heat absorber and the two heat absorbing sur 
faces of the heat absorber are provided by divid 
ing the evaporator into two sections or portions 

and 2. The flow of refrigerant by a feed pipe 
3 to the evaporator fo is controlled by an expan 

sion valve 5 and gaseous refrigerant is with 
drawn from the evaporator through a low pres 
Sure or Suction pipe . The heat dissipator is 
herein shown as comprising a reciprocating type 
compressor 8, a condenser 9 and a liquid re 

... air. 

(C., 62-6) 

ceiver 29. Gaseous refrigerant withdrawn from 
the sections and 32 passes through the Suction 
pipe into the low pressure side of the compres 
sor 8 wherein it is compressed and flows into the 
condenser 9. It is liquefied in the condenser by 
being cooled and from the condenser the lique 
fied refrigerant fioWs into the receiver 20 and 
then conducted through the expansion valve 5 to 
refrigerant feed pipe 3. he compressor is 
driven by a motor 22 which is controlled by a 
switch 23. It is to be understood that the capac 
ity of the machine is such as to provide sufficient 
refrigeration under abnormal high temperature 
and humidity conditions or both, of the air to 
be conditioned and that the refrigerating effect 
is varied in accordance with the conditions of 
the air to be conditioned. 
The air conditioner herein illustrated is the 

type for cooling a roon 28 such as an office or a 
living room in the home and the evaporator O is 
disposed in a cabinet, 25 having an air illet, 26 
and an air outlet 2E. The air is forced through. 
the cabinet and about the evaporator by a far 
28 drive by an electric motor 29. A partition 3 
extends downwardly from the top of the cabinet 
25 and from the front to the rear for directing 

The Sections and 2 of the evaporator 
are arraged side by side and approximately one 
half of the air circulated passes about section 
and the other half about section 2. Section 2 
has approximately as much heat absorbing sur 
face as section f. in order to increase the heat 
absorbing surfaces of sections and 2, fins 3 
and 32 are attached to these sections. Water co 
lected on the evaporator drips to the floor of the 
cabinet 25 and is conducted out of the cabinet 
through a drain pipe 33. Preferably the heat dis 
sipator is disposed outside of the room to be con 
ditioned but it case it is desirable to have this 
machine in the roon, the condenser and com 
pressor are cooled by water so that the heat is 
carried out of the room in the water. 
The primary or principal purpose of section f 

is to remove sensible heat from all of the air pass 
ing thereover and although section 2 will remove 
Sensible heat from the air passing thereover, its 
function at times, particularly when the relative 
humidity of the air to be conditioned is high, is 
to remove latent heat, from the air by lowering 
the temperature of such air to below its dew 
point. It will be appreciated that the air in the 
room is subjected to different conditions due to 
changes in the temperature and humidity of the 
air outside the room and due to the direct addie 
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2 
tion of heat and moisture to the air within the 
OO 

In order to maintain the air in the room be 
tween predetermined high and low temperature 

5 limits, a thermostat 34 is provided for controlling 
the operation of the heat dissipator. This ther 
mostat is preferably disposed so as to respond to 
the mean temperature of the air in the room and 
controls the motor switch 23 by opening the same 
when the temperature of the air in the room at 
tains a predetermined low value and closes the 
same when the temperature of the air attains a 
predetermined high value. Thus the tempera 
ture of the air in the room is maintained between 
certain limits by controlling the operation of the 
heat dissipator. 
Not only is it desirable to control the tempera 

ture of the air in the room, but, it is also desir 
able to control the relative humidity of the air. 
When the relative humidity is high, the tempera 
ture of part of the air, as it passes through the 
cabinet 25, is decreased to below its dew point 
to cause precipitation of the moisture out of the 
air. The section 2 of the evaporator O is used 
for this purpose, it being designed and controlled 
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to maintain at times a temperature much lower . 
than that of the Section. ff. Since the relative 
humidity varies independently of variations in 
temperature, it is necessary to remove varying 
proportions of moisture from the air while main 
taining the temperature of the air between the 
predetermined fixed high and low temperature 
limits. In other Words it is necessary at times 
to provide a low temperature to remove sufficient 
moisture and it is also necessary that the mean 
temperature of the air in the room should not 
be lowered below a predetermined limit. To pro 
vide these proper refrigerating conditions, I vary 
the amount of heat absorbed by different por 

40 tions of the evaporator O by increasing and de 

30 

35 

creasing the temperature differential between 
these portions. These portions in the present 
disclosure are sections and 2. When the 
relative humidity of the air to be conditioned 

45 is relatively high, the section f2 is arranged to 
operate at a low temperature and the section f 
at a relatively high temperature. The tempera 
ture of the section f2 at this time will be low 
enough to cool a portion of the air to below its 

50 dew point and the amount of heat units removed 
by both Sections is sufficient only to maintain the 
temperature of the air in the room between its 
predetermined fixed high and low temperature 
limits. 
The relative amount of heat units absorbed 

by sections f and 2 is controlled by a valve 35 
which valve is controlled by a humidostat 36. 

55 

Valve 35 includes a main body 368 forming a . 
cylinder 37. The cylinder is provided with an 

60 inlet 38 which is connected with the outlet of 
section and is provided with an outlet 39 which 
connects with the inlet of section 2. A pressure 
balanced piston 4 is disposed in the cylinder 
and is provided with two heads 42 and 43 which 
are connected with one another by a neck 44. 
The bottoms 46 of metal cups A are sealed to 
the opposite erids of the piston 4 and the lips of 
the cups are sealed to ends of metal bellows 48. 
The opposite ends of the bellows 48 are sealed to 
the opposite ends of the main body 36a. By this 
construction the ends of the cylinder 37 are 
Sealed. The interiors of the bellows 48 are inter 
connected through the passage 50 in the piston 
4 whereby the pressures within the bellows are 

75 equal. Cups 5 and 52 are sealed with the op 
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posite ends of body 36 and inclose the bellows 48. 
A sleeve 53 is sealed with the cup 5 and is pro 
vided with an outwardly extending end 55 which 
is internally threaded to receive a fitting 56 and 
is provided with an end 57 which extends within 
a cup 47. A coil spring 59 is disposed between 
the end of fitting 56 and the bottom of cup 47 
and normally urges the piston 4 to the right. 
A bolt 60 is attached to the end of piston 4 and 
extends through the fitting 56. Nuts 67 are 
threaded on the end of bolt 60 which are ar 
ranged to engage the end of fitting 56 for limit 
ing the right hand movement of piston 4. A 
rubber end cover 62 is carried by the sleeve end 
55 to prevent moisture ladened air from entering 
cup 47. 
A volatile fluid containing bulb 64 is secured to 

the cup 52 and connected with the chamber 65 
formed thereby so that the pressure on the ex 
terior of bellows 48 is the same as the pressure lin 
the bulb. An electrically operated heater 66 sur 
rounds the bellows and is controlled by the 
humidostat 36. It will be observed, that when 
the pressure in chamber 65, acting on bellows 48, 
is sufficient to overcome the resistance offered by 
spring 59, the piston 4 will be moved to the left. 
The piston 4 is shown in its right hand posi 

tion in which position only a restricted flow of 
refrigerant can flow about the right hand end of 
head 42. The size of this passage can be regul 
lated by adjusting the nuts ti. When the heater 
66 is energized, the pressure of the volatile fluid 
in bulb 64 and chamber 65 is increased sufficiently 
to move the piston 4 to the left to enlarge the 
passage at the right hand end of head 42 whereby 
an increased flow of refrigerant is permitted from 
section f to section 2. 
The operation of the compressor 8 causes 

gaseous refrigerant to be withdrawn from the 
evaporator f0. The liquid refrigerant under high 
pressure is delivered to the liquid receiver 20. A 
float 70 within receiver 20 controls the expansion 
valve 5 by permitting the same to escape into 
feed pipe 3 at the rate liquid refrigerant is deliv 
ered to the receiver. Refrigerant Will continue 
to flow through the evaporator 0 until the tem 
perature of the air to be conditioned is reduced 
to a predetermined minimum at which time the 
thermostat 34 will operate the Snap switch 23 to 
interrupt the notor circuit. The compressor 8 
will remain inactive until the temperature of the 
air is raised to a predetermined maximum at 
which time the thermostat Will close switch 23 to 
establish the motor circuit. . The snap switch 23 
includes a metal bellows 72 which is connected 
with the bulb 34 by a tube and this system con 
tains a volatile fluid which causes expansion and 
contraction of bellows 72 in accordance with in 
crease and decrease in temperature within room 
24. The bellows 72 is arranged to move a mov 
able contact 74 into and out of contact with a 
stationary contact 75 through a series of levers 
77 and 78 and a spring 79, Contacts 74 and 75 
are connected to the mains 80 and 8 which are 
controlled by a line switch 82. The humidostat 
36 and the heater 66 are connected to the mains 
as follows: main 80, wire 84, humidostat 36, wire 
85, heater 66, wire 86 and main 8. The fan 
motor 29 is connected as follows: main 80, wires 
84 and 88, motor 29, wires 89 and 86 and main 8. 
When the relative humidity is low, the humi 

dostat 36 causes heater 66 to be connected where 
by the flow of refrigerant from section f of the 
evaporator 0 to section 2 is unrestricted. 
Therefore, at this time, both sections and 2 
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2,323,287 
will operate at the same temperature or sub 
Stantially so. Both sections then operate to re 
InOWe primarily sensible heat from the air. If 
however, the relative humidity increases to a pre 
determined maximum, the humidostat 36 will 
Operate to discontinue the flow of current to 
heater 66 and in that event, the valve 35 will 
Operate to restrict the flow of refrigerant from 
section to section 2. By restricting the flow 
at this point, the pressure in the section 2 will 
be decreased and the pressure in section will 
be increased which in effect provides a colder 
temperature in section 2 and a warmer tempera 
ture in section . The air passing over section 
d2 will be cooled, by this relatively cold section to 
considerably below its dew point so as to cause 
precipitation and a consequent removal of more 
moisture from the air. Subject to the control 
of the refrigerating Systern by the thernostat 33, 
the system Will continue to operate With the sec 
tions and 2 at materially different tempera 
tures until the relative humidity of the room is 
lowered to the minimum humidity adjustment of 
humidostat 36 at which time the heater 36 Will ba 
energized again to remove the restriction offered 
by valve 35 and then the sections will again oper 
ate under equal pressures. 
Thus it will be seen that I have provided an air 

Conditioning Syster which raaintains the air to 
be conditioned between predetermined limits by 
controlling the amount of refrigerating mediurn 
flowing therethrough and I have provided an air 
conditioning system which removes noisture 
from the air, when desirable, by varying the tern 
perature differential between sections of a, eat 
absorber by varying the flow of refrigerant ine 
diurn from one of the sections to the other. In 
this manner it is not necessary to reduce the 
temperature of all of the air circulating through 
the conditioner, which method would at, times 
necessitate the cooling of the air below its de 
sired minimum, but by increasing the tempera 
ture of One of the Sections, at the tine the other 
is lowered to a value sufficient to renove inois 
ture, the mean temperature of the air leaving the 
conditioner is no lower than when the sections 
are operating to remove primarily only sensible 
heat from the air. ra 

In the form of the invention shown in Sig. 3; 
the motor circuit is not only controlled by the 
thernostat 34 but also by the humidostat, 36. 
The circuit to the motor is controlled by two 
switches 9 and 92 which are connected in par 
allel. Switch. 9d includes a magnet coil 93, an 
arnature 33, contacts 95 and 96. A spring 9 
tends to hold the contacts 95 and 96 apart. When 
the coil 93 is deemergized to cornplete a circuit, 
to the motor as follows: main 30, contacts 36 and 
35, wire 99, motor 22 and main 3 S. Stitch 92 
includes a magnet coil 30, an aranature G, 
contacts 92 and 03. A spring 63 holds the 
contacts 862 and 3 together when the coil is 
is deemergized and when the coil C is deemer. 
gized a circuit to the notor 22 is a lade as foll 
ioWS: main 80, wire is, contacts 03 and 882, 
Wire 887, motor 22 and main 8d. Therefore if 
coil 93 is energized or if coil 300 is deerleggized, 
a circuit is completed to the notor. 
The unidostat, in addition to controling the 

heater coil 66, controls the Gagnet coil 38). The 
circuit for the heater 66 and coil 9, includes 
nain 80, Wire 88, humidostat 36, wire 85, heater 
6S, wire 869, coil 8 GB), wire () and rain 3. When 
the relative humidity is at or below a predeter. 
gained 2 is air urga, the hurnidostat causes a circuit 

and 93. 

to be completed through heater 66 and coil 9 
Whereby the flow of refrigerant through valve 35 
is unrestricted and the notor controlling con 
tacts 2 and 3 are separated. If however, the 
relative huanidity is too high, the humidostat will s 
operate to cause the circuit to heater coil 66 and 
magnet coil 9 to be interrupted whereby valve 
35 will restrict the flow of refrigerant from sec 
tion is and will permit, contact 83 to engage 
contact 82 to cornplete the motor circuit. Thus 
the refrigerating apparatus is controlled directly 
by the humidity of the air to be coxaditioned. 
The ther nostat 34, in addition to controlling 

the rinotor circuit, also controls the flow of re 
frigeract fro: a section d 4 of the evaporator to 
SectioI2. 2. A valve 3, similar to valye, 35 is 
interposed etyeen valve 35 and section 2. It 
includes a ?eating coil 3 which, when deemer 
gized, restricts the flow of refrigerant arough 
the Waive 2. 
in series with magnet coil 33 and is cont:roiled by 
thermostat 34 through the following circuit: 
main 30, wire 84 and 35, tiernostat, 33, Wire 
d 6, heating coil 3, Wire 37, magnet coil 93, 
Wire 3 and nain 8 A. 
air to oe conditioned is at or beiow a predeter. 
mined mini(Saun, the thernostat 33 is in a cor 
dition in Wiich the circuit, through coils 3 and 
93 is interrupted whereby the flow of refrigerant 
through valve 2 is restricted agad motor con 
tacts 35 and 96 are separated. If the tempera, 
ture of the air increases to above a certain de 
gree, the thernostat 33 closes the circuit through 
coils 3 and 93 to remove the restriction of waive 

2 and causes the notor contacts 95 and 95 to 
engage One & Rother. The notor 22 will then op 
erate the CO2 pressor 3 causing the ternperature 
of the evagorator to lower until the air in the 
roon is decreased to a predetermined airinuin. 
the fiOW of "efrigerant fron Section is to section. 
62 will not be restricted if the huanidity of the 
air is at or below a predetermined gainiauin out; 
if, the relative hurridity of the air increases 
above such a rainialism, tine hunidositat will opera 
ate to break: the circuit, through heating coil S6 
and 23.3gae, coil 80 to cause the valve 33 to re 
strict the flow therethrough and close the coin 
tacts 32 axid 23. The evaporator sections a 
3.3d 2 Will the Operate at different tempera 
tures Latil the relative auridity is lowered to the 
desired predeternained raininunn although the 

ille heating coil 3 is connected 

if the terrigerature of the 

B 

38 

SG 

thernostat 33 has operated to break contacts 95 
If thertostat 3é has so operated, valve 

2 will further restrict, the flow of refrigeraat 
from section to Section d2 so as to case a 
Wider differential in temperetire cetween these 
sections and a consequent greater precipitation 
of inoisture "With a slow decreasing of the rear 
temperature of the air leaving the cabinet. 
When the relative hurinidity of the air is below, 

$or example 50%, and he air requires cooling, 
the Sections and 2 operate at the sare ten 
perature or substantially so. The valves 35 and 
a 2 can be adjusted SO that when the 3'elative 
humidity of the air is :00 high and he tearaper- 3 
ature of the air is too ligh, Wave 35 Wii gain. 
tain, for ex3, aple, the S12ction teigeratuire of the 
refrigerant is evaporator at 30° 3. and that in 
Section 2 at 38° S. and when the eige"3, Re 
of the air is at its desired ini: ; 2Xr and like 
relative hiridity is still too high, tie coaliged 
'estrictions of valves 33 and 2 yill Saintain, 
for example, a suction temperature of the refrig 
erant in Section at 0' E. and that in sectio2 
2 at 34° 3. 
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4. 
Thus it will be understood that this System 

functions differently under three different condi 
tions of the air. When the humidity is substan 
tially proper, sections and 2 operate at Sub 
stantially the same temperature. When the hu 
midity of the air is relatively high and When the 
air should also be cooled, valve 35 will cause the 
section to be increased and the section f2 to 
be decreased in temperature. And when the air 
is reduced to the desired low temperature but the 
humidity is still too high for comfort, the valve 
2 causes a further increase in differential be 

tWeen Sections and f2 to cause a removal of a 
relatively large amount of moisture from the air. 
Under certain conditions, it will be desirable 

to cause some precipitation of moisture at the 
sections and 2 when the valves 35 and 2 
are open, and it is to be understood that when 
Said Section or portion is referred to as func 
tioning to remove principally sensible heat, such 
terms are used merely to define the main func 
tional purpose of the section as distinguished 
from the main functional purpose of section or 
portion f2 at the time valves are closed. 
While the forms of embodiments of the pres 

ent invention as herein disclosed constitute pre 
ferred forms, it is to be understood that other 
forms might be adopted, all coming within the 
Scope of the claims which follow. 
I claim: 
1. The process of cooling and dehumidifying air 

which comprises causing the air which is to be 
Conditioned to circulate in heat eXchange rela 
tion with a portion of an evaporator of a me 
chanical refrigerator, and in heat exchange re 
lation with another portion of the evaporator, 
causing refrigerating medium to flow first 
through the first mentioned portion of the evap 
Orator and then through the second mentioned 
portion, controlling the heat eXchange between 
the air and the evaporator in accordance with 
the temperature and relative humidity of the 
air to be conditioned, and while the refrigerating 
medium flows through the evaporator, varying 
the flow of refrigerating medium from the first 
to the Second mentioned portions of the evap 
orator in accordance with the change in the rel 
ative humidity and temperature of the air to be 
conditioned. 

2. An air conditioning System comprising in 
combination, a refrigerating System including an 
evaporator, Said evaporator including a first por 
tion and a second portion connected with the 
first portion for receiving refrigerant therefrom, 
and means intermediate said portions for con 
trolling the flow of refrigerant from the first to 
said Second nerationed portions of the evapora 
tor in response to changes in the relative humid 
ity of the air to be conditioned. 

3. An air conditioning system comprising in 
combination, a refrigerating system including an 
evaporator, Said evaporator including a first por 
tion and a Second portion connected with the 
first portion for receiving refrigerant therefrom, 
means for controlling the heat exchange between 
the air and the evaporator in response to the 
temperature of the air to be conditioned, and 
means intermediate Said portions for controlling 
the flow of refrigerant from the first to said sec 
Ond mentioned portions of the evaporator in re 
sponse to changes in the relative humidity of the 
air to be conditioned. 

4. The process of cooling and dehumidifying 
air which comprises causing the air which is to 
be conditioned to circulate in heat exchange re 

2,222,287 
lation with a portion of an evaporator of a me 
chanical refrigerator, and in heat exchange re 
lation. With another portion of the evaporator, 
causing refrigerating medium to flow first 
through the first mentioned portion of the evap- 5 
Orator and then through the Second mentioned 
portion, controlling the heat exchange between 
the air and the evaporator in accordance With 
the temperature of the air to be conditioned, and 
While the refrigerating medium flows through 10 
the evaporator, controlling the flow of refriger 
ating medium from the first mentioned portion 
to the Second mentioned portion in accordance 
With changes in relative humidity and tempera 
ture of the air to be conditioned. 

5. The process of cooling and dehumidifying 
air which comprises causing the air which is to 
be conditioned to circulate in heat exchange re 
lation with a portion of an evaporator of a me 
chanical refrigerator, and in heat exchange re- 2 
lation with another portion of the evaporator, 
causing refrigerating medium to flow first 
through the first mentioned portion of the evap 
Orator and then through the Second mentioned 
portion, controlling the heat exchange between 2 
the air and the evaporator in accordance with 
the temperature of the air to be conditioned, and 
while refrigerating medium flows through the 
evaporator, Varying the flow of refrigerating me 
dium from the first mentioned portion of the 3 
evaporator to the second mentioned portion in 
accordance With the changes in the relative hu 
midity of the air to be conditioned. 

6. An air conditioning system comprising in 
combination, a refrigerating System including 3 
an evaporator, said evaporator including a por 
tion, and including a second portion connected 
With the first portion for receiving refrigerant 
therefron, means responsive to the relative hu 
midity and the temperature of the air to be con- 4 
ditioned for controlling the heat exchange be 
tWeen the air and the evaporator, and means in 
termediate Said portions for controlling the flow 
of refrigerant from the first to said second men 
tioned portions of the evaporator in response to 4 
changes in the relative humidity of the air to be 
conditioned. 

7. An air conditioning system comprising in 
combination, a refrigerating system including an 
evaporator, said evaporator including a portion, 5 
and including a second portion connected with 
the first portion for receiving refrigerant there 
from, means responsive to the relative humidity 
of the air to be conditioned for controlling the 
heat exchange between the air and the evapora 
tor, and means intermediate said portions for 
controlling the flow of refrigerant from the first 
to said Second mentioned portions of the evap 
Orator in response to changes in the relative 
humidity of the air to be conditioned. 

8. The process of cooling and dehumidifying 
air which comprises causing air, which is to be 
conditioned, to circulate in heat exchange rela 
tion with a portion of an evaporator of a me 
chanical refrigerator, and in heat exchange re 
lation with another portion of the evaporator, 
causing refrigerating medium to flow from one 
of the portions to the other, and while refrig 
erating medium flows through the evaporator, 
varying the flow of refrigerating medium from 
Said one portion to said other portion in accord 
ance with the change in the relative humidity of 
the air to be conditioned, 

9. The process of cooling and dehumidifying 
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conditioned, to circulate in heat, exchange rela 
tion with a portion of an evaporator of a, re 
chanical refrigerator, and in heat exchange re 
lation. With another portion of the evaporates, 
ca, Lising refrigerating, mediur to fioW fron one 
of the portions to the other, and while the re 
frigeiatig mediuix is iowing through the evapa 
3'2,tor, varying the flow of resrigerating medium 
froi said one portion to said other portion in 
accordance With charges in the reiative unidis 
ity and temperature of the air to be conditioned. 

30. AI air conditioning systern corprising, in 
combination, a refrigerating system including an 
evaporator, said evaporator including a first por 
tion and a second portion connected with the 
first portion for receiving refrigerant; therefron, 
and means intermediate said portions responsive 
to changes in the relative humidity and the tete 

5. 
peras Fe of the ais' to 38 co-aditiose for warya 
ing tie flow; of refrigerant froin the first to the 
Secord mentioned pCition. 

ii. AS air conditioning Systeria CE aprising, in 
coinioination, a refrigerating System including an 
evaporator, said evaporator including a first por. 
tion a Eld a second portion connected with the 
first portion for receiving refrige'85, therefroin, 
and neas responsive to the relative humidity 
and temperature of the air to be conditio3.ied for 
coratirolling the heat exchange between the air 
and the evaporator, and nears intern ediate said 
portions responsive to the relative humidity and 
temperature of the air to the conditioned for 
varying the flow of refrigeant, for the first to 
the second relationed portion of the evaporator. 
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