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This invention relates to air conditioning, and 
more particularly to a dehumidifying unit and 
system for dehydrating the air within a room or 
enclosure. 

It is well known that the Walls, furniture, fix 
tures and other contents of rooms or enclosures 
may be damaged by the accumulation of moisture 
thereon. This accumulation is usually due to an 
unsatisfactory relation of humidity to tempera 
ture occasioned by the room temperature being 
lower than the temperature of the outside air, 
for instance, during warm periods such as the 
summer months. It is also well known that dur 
ing the aforementioned warm periods tempera 
ture and relative humidity are important factors 
in obtaining body comfort, for the reason that 
the human body is, to an appreciable extent, 
influenced by the temperature of the surround 
ing air, which serves to evaporate the perspira 
tion from the body, the rate at which the per 
spiration is evaporated from the body into the air 
being influenced by the relative humidity of the 
air. Generally, in order to produce a sense of 
comfort to the average person at rest, a tempera 
ture from 68 to 70° F., and a relative humidity 
of 50 per cent (about 4 grains of water vapor 
per cubic foot of air) is considered to be a very 
satisfactory condition of the air. If the tempera 
ture is lower than 70° F., the relative humidity 
should be higher than 50 per cent, or, if the tem 
perature is higher, the relative humidity should 
be lower, so that the same effect of comfort to 
the person is provided. 
In the majority of instances, in rooms or en 

closures having a temperature of 70°F, the rela 
tive humidity has been discovered to be consider 
ably less than 50 per cent and, in some instances, 
as low as 28 per cent. This very low relative 
humidity has the effect of imparting to the person 
a feeling of chilliness even though the tempera 
ture may be subsequently increased from 70 to 
78 or 80° F. This chilly or cooling effect is the 
result of the rapid evaporation of moisture from 
the skin, the rapid evaporation being due to the 
low vapor pressure of the atmosphere. Con 
versely, where extremely high relative humidity 
exists, a temperature of 70 F., might feel oppres 
sively hot to the person. . 
From the foregoing, it will be apparent that, 

in buildings wherein the rooms or enclosures are 
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heated by the atmosphere during warm periods 
when high temperatures and high relative 
humidities are prevalent, it is desirable to pro 
vide means for controlling or dehydrating the air 
in a manner whereby an optimum satisfactory 
relation of humidity to temperature may be estab 
lished under prevailing temperature Conditions 
in order to protect the room structures and con 
tents against the accumulation of moisture 
thereon and/or to gain the most in the way of 
body comfort. This desire is fulfilled by the pres 
ent invention. 
An object of the invention is to provide means 

constituting a dehumidifying unit or system so 
constructed or arranged as to automatically effect 
dehumidification of air within a room. Or en 
closure and in a manner to establish an Optimum 
satisfactory relation of humidity to tempera 
ture within the room or enclosure. 
Another object of the invention is to provide 

a unit of the foregoing described character which 
is simple in construction, durable in use, effi 
cient in operation, economical in manufacture, 
and which lends itself to ready movability. 
With the above and other objects in view, as 

will hereinafter appear, the invention consists in 
the combination, and arrangement of parts here 
inafter set forth and illustrated in the accom 
panying drawing, from which the several features 
of the invention and the advantages attained 
thereby will be readily understood by those skilled 
in the art. 
The single figure of the drawing is a Schematic 

view, partly in section, illustrating an embodi 
ment of the present invention. 
The dehumidifying unit or system, illustrated 

in (the sectional view of) the drawing, is adapted 
to be utilized within a room or other enclosure 
for dehumidifying the air therein, and comprises 
a base 8 and an air tunnel or cabinet 9 mounted 
on the base, having an open front end section to 
and top, bottom, side and rear walls , 2, 3 
and 4, respectively. 

45 
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The rear wall 4 is formed with an inlet open 
ing 5 adjacent the bottom wall, through which 
unconditioned or room air from the room enters 
the cabinet. Adjacent the rear wall 4, the 
cabinet is provided with an evaporator 6 of a 
refrigerating unit, the evaporator being spaced 



2,488,120 
3 

from the rear wall to provide an air passage 
between the wall f4 and the evaporator. 
The evaporator 6 is provided with the usual 

evaporator coil 8, or the like, having one end 
connected to a compressor 9 of the refrigerating 
unit by means of a pipe 20 and having the oppo 
site end connected, by means of a pipe 2, to One 
end of a coil 22, or the like, of a condenser 23 
of the unit, the condenser being disposed within 
the front end section fo of the cabinet. The oppo 
site end of the Condenser coll 22 is Connected, 
by means of a pipe 25, to the compressor 9, the 
latter being driven by a motor 26 mounted on 
the base 8 below the cabinet 9. 
An expansion valve 24 is provided in the pipe 
between the compressor and the evaporator 

and has a connection 27 connected to a tempera 
ture responsive device (not shown) disposed with 
in the pipe 20, thereby to operate the expansion 
valve in accordance with temperature variations 
of the refrigerant issuing from the coil 8. 
The cabinet has mounted therein, between the 

evaporator and the condenser, air propelling 
means 28, for instance, a motor 29 equipped with 
a fan 30 to effect circulation of air through the 
cabinet from the inlet opening 5 to and through 
the front end section fo from which the air is 
discharged into the room for circulation therein. 
The air thus circulated through the cabinet flows 
between the coils of the evaporator and condenser 
and establishes, within the cabinet, an air stream 
having a relatively cold Zone between the evapo 
rator and condenser and a relatively warm zone 
in front of the condenser due to the air stream 
being subiected to the cooling and heating in 
fluences of the evaporator and condenser, respec 
tively. 
The circulation of air through the cabinet is 

controlled by means of a shutter 3 in the cabinet 
between the evaporator f s and air propelling 
means 28, the shutter 3 f being provided with ad 
justable slats or vanes 32 connected to a thermo 
statically operated control means 33, disposed 
outside of the cabinet, by means of linkage 34, 
whereby the slats are adapted to be positioned 
for controlling the passage of air through the 
shutter 3. 
The top wall if of the cabinet is provided with 

an inlet conduit 35 through which unconditioned 
or room air may enter the cabinet for a purpose 
hereinafter described. The passage of air into 
the cabinet, through the conduit 35, is also con 
trolled by a shutter 36 extending across the con 
duit 35 and provided with adjustable slats or 
vanes 37. A thermostatically responsive control 
device 38 is mounted in the front end section f 
of the cabinet and in front of the condenser 22, 
whereby air discharged through the condenser 
influences the operation of the device 38, the lat 
ter being connected to the slats 37 by linkage 39 
for effecting adiustment of the slats to control 
the passage of air through the conduit 35. 

Below the evaporator f6, the cabinet is formed 
with a sump 40 for receiving water from the coil 
8 Occasioned by condensation of moisture there 

on, the Sump having a drain pipe 4 connected 
thereto whereby the water may be drained from 
the sump for convenient disposal. 

If desired, the front section of the cabinet may 
be equipped with a glass-wool air filter 42 to re 
move dust and impurities from the air discharged 
therethrough. 
A thermostat 45, operated by temperature 

variation of the air stream, is mounted within 
the cabinet, adjacent the upper front section of 
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4. 
the evaporator. The thermostat 45 may be of 
the type provided with an electrical switch (not 
shown), which is actuated by the thermostat for 
making and breaking an electric circuit. 
One terminal of the switch of the thermostat 

45 is connected to one input conductor 46 of an 
electric power source (not shown) by means of a 
conductor 47, while the other terminal of said 
switch is connected to one terminal of the com 
pressor motor 2 by a conductor 48. The other 
terminal of the compressor motor 26 is connected 
to the other input conductor 49 of the power 
source by a conductor O. Both conductors 46 
and 49 of the power source are connected to the 
fan motor 29 by conductors 5 and 52, respec 
tively. Outside of the cabinet, adjacent the 
opening , there is mounted a humidity control 
device, for instance, a hygrostat 53 of the type 
provided with an electrical switch (not shown), 
the latter being operated by the hygrostat for 
making and breaking an electric circuit upon 
Operation of the hygrostat. The terminals of the 
hygrostat switch are connected in circuit with the 
conductor 46 of the power source and between 
the latter and the conductors 47 and 5 as dia 
grammatically illustrated in the drawing. 

In operation, assuming the switches of the 
thermostat 45 and hygrostat 53 are closed, refrig 
erant is pumped from the compressor into the 
condenser 23 and from the latter into the evapo 
rator 6 through the expansion valve 24. From 
the evaporator 6, the refrigerant is returned to 
the compressor 9 thus completing the cycle of 
circulation. During the circulation, the refrig 
erant serves to heat the condenser coil 22 and 
COOl the evaporator coil 8 in the usual manner. 
Coincident with the circulation of the refrigerant, 
air is propelled through the cabinet by means of 
the fan 30 and subjected to the cooling and heat 
ing influences of the evaporator and condenser 
coils as it passes therethrough whereby said air is 
dehydrated in accordance to a predetermined 
value, as will hereinafter become apparent. 
As the warm or unconditioned room air passes 

through the evaporator coil 8, ice will form on 
the lower portion of the coil and will pre-cool and 
deflect the air outwardly within the passage 7 
where it passes through the upper portion of the 
Coil, moisture condensing on the coil being dis 
charged to the sump for drainage therefrom. 

In order to guard against both the upper and 
lower portions of the evaporator coil becoming 
blocked by ice and precluding the flow of air 
through both portions, the thermostat 45, adja 
cent the upper portion of the coil is set to oper 
ate at a predetermined temperature, for instance 
35 F. When the temperature of the air, pass 
ing through the upper portion of the coil, is 
lowered to the aforementioned value, the thermo 
stat 45 operates its switch to break the circuit 
through the conductors 47 and 48 with the result 
that the compressor is shut down, thus, stopping 
circulation of refrigerant through the evapora 
tor coll f and permitting the temperature of the 
coil to be raised, by the room air passing there 
through, to a sufficient degree to preclude any 
appreciable amount of ice from collecting on the 
upper portion and blocking the same, thereby 
permitting air to pass through the upper por 
tion of the coil at all times during the circula 
tion of the air through the cabinet. 

In order to cool and dry the air to obtain a 
humidity value comparable with the tempera 
ture of the room and under certain conditions 
hereinafter made apparent, the rate of flow of the 
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air through the evaporator is controlled by the 
thermostatic control means , the latter being 
operatively connected to the shutter S. he 
slats 32 of the shutter 3 are pre-adjusted with 
respect to the thernostatic control means 
and in a manner whereby operation of the con 
trol means 33 serves to position the slats 2 for 
controlling the rate of flow of the air through 
the evaporator B. For examinle, at a room tem 
perature of 80 F.. the slats of the shutter are 
adjusted with respect to the thermostatically 
operated control means 33 until the air passing 
through the evaporator and shutter reaches a 
definite rate of flow and with the air having a 
desirable relative humidity, for instance, fifty per 
cent, and a desirable temperature, for instance 
40° F., it being understood that the rate of flow 
of the air with a temperature of 40 F., is suff 
cient to meet the cooling requirements of the 
condenser. 
Assuming that the foregoing factors are the 

optimum operating requirements of the unit and 
that the same is controlled by the room temperas 
ture and the rate of flow of the air through the 
evaporator and condenser, it will be apparent that 
should the room temperature vary, for example, 
rise to 100° F., it would be necessary to com 
pensate for this differential in temperature in a 
manner to fulfill the optimum operating require 
ments in order to maintain the efficiency of the 
unit. The invention, in order to compensate for 
this differential, comprehends the use of a con 
pressor of sufficient capacity to meet the addi 
tional cooling load thus presented to the evapora 
tor and at the same time permit the same rate 
of flow of the air through the condenser to be 
maintained and with the temperature of 40 F. 
When the evaporator is loaded, the expansion 
valve 24 operates, through the medium of the 
connection 27, to increase the circulation of re 
frigerant through the coil 8 to meet the in 
creased cooling demand of the Coll. 

Separately from or conjointly with the fore 
going, the invention also comprehends decreas 
ing the rate of flow of the air through the evap 
orator in order to maintain the evaporator at Op 
timum temperature to cool the air to the desired 
40° F. This decrease in the rate of the flow of 
the air through the evaporator is accomplished 
through the operation of the control means 33, 
in response to the rise in room temperature, 
which positions the slats 32 in a manner to re 
duce the rate of flow of air through and from the 
evaporator 6. 
When the rate of flow of air through the 

evaporator is reduced and maintained at a tem 
perature of 40° F., it may not meet the optimum 
cooling requirements of the condenser due to the 
reduced rate of flow of the air passing there 
through. When this condition prevails, the air 
passing through the condenser will be heated to 
such an extent as to cause operation of the ther 
mostatically operated device 38, the latter being 
set for operation at the highest temperature con 
ducive to proper cooling of the condenser coil. 
Upon operation of the device 38, the slats 37 will 
be adjusted in a manner to permit sufficient room 
air to enter the cabinet through the conduit 35 
and mix with the dehumidified air in the cabinet 
and thereby provide sufficient volume of air with 
a low enough temperature to meet the cooling 
demands of the condenser Coil. 
As the air passes through the relatively hot 

condenser coil, it is heated by the condenser Coil 
to at least its original temperature and Serves as 
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a cooling medium for the condenser coll, in this 
respect, the unit differs from an air cooler for 
the reason that it functions as its own Condenser 
cooler, thereby eliminating the use of cold out 
side air or water as a condenser-cooler. When 
the room air, passing through the opening , 
reaches a predetermined relative humidity, the 
humidity control device or hygrostat 5 operates 
to open its switch and thus break the circuit 
through the conductor 4 resulting in the stop 
ping of both the compressor and fan motors 2 
and 29, respectively. A predetermined change in 
the relative humidity serves to operate the hy 
grostat to close its switch whereby the unit is 
operated as heretofore described. 
In view of the foregoing description, it will be 

seen that the present invention provides an in 
proved unit for dehumidifying the air in rooms 
or other closed spaces. The unit is constructed 
of a minimum number of parts and is compact 
in assembly to facilitate movability. The unit is 
rugged in construction and can readily withstand 
any rough usage to which it may be subjected. 
As various changes may be made in the form, 

construction and arrangement of the parts here 
in, without departing from the spirit and Scope 
of the invention and without sacrificing any of 
its advantages, it is to be understood that all mat 
ter herein is to be interpreted as illustrative and 
not in any limiting sense. 

It is also to be understood that the following 
claims are intended to cover all the generic and 
specific features of the invention, herein de 
scribed, and all statements of the scope of the 
invention which, as a matter of language, might 
be said to fall therebetween. 

I claim: 
1. In a dehumidifier, a housing having oppo 

sitely disposed inlet and outlet openings to permit 
air to be dehumidified to be circulated through 
said housing, a refrigerating unit associated with 
Said housing and having an evaporator and a con 
denser disposed in said housing adjacent said 
inlet and outlet openings, respectively, air pro 
pelling means for propelling air through said 
evaporator and said condenser, a shutter mount 
ed in Said housing between said condenser and 
Said evaporator for controlling the rate of flow 
of the air through said evaporator, a thermostat 
mounted outside of said housing and connected 
to said shutter for operating the latter, said hous 
ing being provided with an inlet conduit between 
said shutter and said condenser for admitting air 
into said housing to increase the rate of flow of 
the air through said condenser, means for con 
trolling the admission of air into said housing 
through said conduit and including a thermostat 
operated by the temperature of the air passing 
through said condenser, and dual control means 
responsive to the temperatures of the air outside 
and inside of said housing for controlling the op 
eration of said refrigerating unit. 

2. In a dehumidifier, a housing having oppo 
sitely disposed inlet and outlet openings to per 
mit air to be dehumidified to be circulated 
through said housing, a refrigerating unit associ 
ated with said housing and having an evapora 
tor and a condenser disposed in said housing ad 
jacent said inlet and outlet openings, respec 
tively, air propelling means mounted in said hous 
ing between said evaporator and said condenser 
for propelling air through said evaporator and 
said condenser, a shutter mounted in said hous 
ing between said air propelling means and said 
evaporator for controlling the rate of flow of 
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the air through said evaporator, a thermostat 
mounted outside of said housing and connected 
to said shutter for operating the latter, said hous 
ing being provided with an inlet conduit be 
tween said shutter and said condenser for admit 
ting air into said housing to increase the rate of 
flow of the air through said condenser, means for 
controlling the admission of air into said hous 
ing through said conduit and including a thermo 
stat operated by the temperature of the air pass 
ing through said condenser, a thermostat mount 
ed in said housing adjacent said evaporator for 
controlling the operation of said refrigerating 
unit, and hygrostatic means mounted outside of 
said housing adjacent said inlet opening for cont 
trolling the operation of said refrigerating unit 
and said air propelling means. 

3. A dehumidifying unit comprising a com 
pressor, a tunnel having an end inlet, an end 
outlet and an intermediate inlet, an evaporator 
in the tunnel between said inlets, means for con 
trolling the flow of air through said end inlet, 
means for controlling the flow of air through said 
intermediate inlet, a condenser in the tunnel be 
tween said intermediate inlet and said outlet, 
means in the tunnel between said condenser and 
said intermediate inlet for drawing air through 
said inlets, means completing a refrigerating sys 
tem, including means connecting said evaporator 
and condenser through said compressor, means 
for controlling the operation of said compressor 
in accordance with the temperature of air adja 
cent to said evaporator, means responsive to pre 
determined temperature conditions in a Space 
to be affected by the unit for actuating Said end 
inlet flow control means, means operative in ac 
cordance with a temperature condition of Said 
condenser for actuating Said intermediate inlet 
flow control means, and means responsive to 
humidity effects of air in the space for controlling 
the operation of Said compressor and said air 
drawing means. 

4. A dehumidifying unit comprising a compres 
sor, a tunnel having an end inlet, an end outlet 
and an intermediate inlet, an evaporator in the 
tunnel between said inlets, means in the tunnel 
between said evaporator and said intermediate 
inlet for controlling the flow of air through the 
tunnel, means in the tunnel for controlling the 
air entering said intermediate inlet, a condenser 
in the tunnel between said intermediate inlet and 
said outlet, means in the tunnel for drawing air 
into the tunnel as controlled by said end and 
intermediate inlet flow controlling means and 
directing the drawn air against said condenser 
and through said outlet, means completing a re 
frigerating system including means connecting 
said evaporator and condenser through said com 
pressor, means for controlling the operation of 
said compressor in accordance with the tempera 
ture of air adjacent to Said evaporator, means re 
sponsive to predetermined temperature conditions 
in a space to be affected by the unit for actuating 
said end inlet flow control means, means respon 
sive to temperature change in the air adjacent 
to said condenser for actuating said intermediate 
inlet flow control means, and means responsive to 
humidity effects of air in the space for controlling 
the operation of said compressor and said air 
drawing and directing means. 

5. A dehumidifying unit comprising a compres 
sor, a tunnel having an end inlet, an intermediate 
inlet and an end outlet, an evaporator in the tun 
nel between said inlets, means between said evap 
orator and said intermediate inlet for controlling 
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the flow of air from said end inlet, means for con 
trolling the air from said intermediate inlet, a 
condenser in the tunnel between said intermediate 
inlet and said outlet, means in the tunnel for 
drawing air through said inlets, means complet 
ing a refrigerating system including means con 
necting said evaporator and said condenser 
through the compressor, said completing means 
also including an expansion valve connected 
across the evaporator for operation in accordance 
with temperature variation of the refrigerant 
from the evaporator, means for controlling the 
operation of the compressor in accordance with 
the temperature of air adjacent to said evapora 
tor, means responsive to predetermined temper 
ature conditions in a space to be affected by the 
unit for actuating said end inlet flow control 
means, means responsive to temperature change 
in air adjacent to the condenser for actuating 
said intermediate inlet flow control means, and 
means responsive to humidity effects of air in the 
space for controlling the operation of said com 
pressor and said air drawing means. 

6. A dehumidifying unit comprising a com 
pressor, a tunnel embodying an end Outlet, an 
intermediate inlet and an opposite end wall hav 
ing a low inlet opening, an evaporator in the tun 
nel next to said end wall having an under por 
tion opposite said low inlet opening and an upper 
portion Opposite the upper portion of said end 
wall, a condenser in the tunnel next to said out 
let, means for forcing air through said inter 
mediate inlet and said low inlet opening to said 
Outlet, means for controlling the air entering said 
low inlet opening, means for controlling air en 
tering said intermediate inlet, means completing 
a refrigerating system including means connect 
ing said evaporator and said condenser through 
the compressor, means responsive to room tem 
perature for actuating said low inlet air con 
trolling means, means responsive to temperature 
at the condenser for actuating said intermediate 
inlet air controlling means, means responsive to 
temperature at the upper part of the evaporator 
for controlling operation of the compressor, and 
means responsive to room humidity for control 
ling operation of the compressor and of Said air 
forcing means. 

7. In a dehumidifying unit adapted to be placed 
in a room, the air of which is to be dehumidified, 
the combination of a refrigerating System includ 
ing compressor means, evaporator means, ex 
pansion valve means and condenser means; air 
flow conduit means having inlet means adapted 
to receive air from the room and outlet means 
adapted for delivering the air to the room, said 
conduit means containing said evaporator and 
said condenser means with said evaporator means 
in upstream air flow COOperation with Said con 
denser means; air draft generator means for ef 
fecting said flow; means automatically operative 
during the operation of the unit for controlling 
the flow of refrigerant; means responsive to room 
temperature for controlling the room dehumidi 
fying effects of said evaporator means; and means 
for maintaining the temperature of Said evapora 
tor means at Substantially a predetermined value. 

8. In a portable humidifying unit adapted to 
be placed in a room, the air of which is to be de 
humidified, the combination of a cabinet, a re 
frigerating system in said cabinet including an 
evaporator and a condenser, a tunnel extending 
through said cabinet having inlet and outlet 
means in communication with the room, said 
evaporator being positioned in the tunnel next to 
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Said inlet mea is and said condenser being posi 
tioned in the tunnel next to said outlet means, 
and means in Said tunnel intermediate said evap 
Orator and condenser for forcing air from said 
room through said inlet means against the evap 
Orator, along the tunnel against the Condenser 
and through said outlet means back to the room 
thereby cooling the condenser solely by the air 
cooled by the evaporator and directed against the 
COndenser. 

WALTER, E, FREYGANG. 
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