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AIR CONDITIONING APPARATUS FOR 
HEATING AND COOLING 

Thomas W. Binder, Maplewood, N. J. 
Application July 3, 1946, Serial No. 681,239 

17 Claims. 
1. 

This invention relates to air conditioning, and, 
more particularly, to controlling the humidity 
and temperature conditions in an enclosed Space. 
An object of this invention is to provide for 

the independent control of humidity and ten 
perature conditions in a room or other enclosure, 
for example, by units which are positioned within 
the enclosure. A further object is to provide a 
unified control system for air conditioning units, 
such, for example, as where the humidity or tem 
perature, or both, are controlled. A further ob 
ject is to provide for the alternative heating or 
humidifying of the air. A still further object is 
to provide in such a system for the addition of 
a fresh stream of outside air; that is, air taken 
from outside the conditioned space. A further 
object is to provide a method and apparatus for 
carrying out the above which are practical, effi 
cient and dependable. These and other objects 
will be in part obvious and in part pointed out 
below. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 
arrangements of parts and in the several steps 
and relation and order of each of the same to one 
or more of the others, all as will be illustratively 
described herein, and the scope of the application 
of which will be indicated in the following claims. 

In the drawings: 
Figure 1 is a perspective view of one embodi 

ment of the invention; 
Figure 2 is a vertical section on the line 2-2 of 

Figure 3; 
Figure 3 is a vertical section on the line 3-3 of 

Figure 2; 
Figure 4 is a stepped horizontal with parts 

broken away section on the line 4-4 of Figure 2; 
Figure 5 is a schematic electrical circuit dia 

gram of the control system of the embodiment 
of Figures 1 to 4; and 

Figures 6 and 7 are vertical sections of the 
heat-exchange and dehumidifying units of two 
other embodiments of the invention. 
The invention herein disclosed relates to the 

invention disclosed in my copending application, 
Serial Number 538,042, filed May 30, 1944, now 
Pat. No. 2,405,812, granted August 13, 1946, of 
which the present application is a continuation 
in-part. The present application is concerned 
primarily with compact, self-contained air con 
ditioning units of the types which are positioned 
in and outside the air conditioned Space. With 
the illustrative embodiments of the invention a 
stream of air is passed through the air condition 
ing unit, and this stream may be derived wholly 

(C. 257-3) 
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from the air conditioned space or partially from 
the outside. ... 
The term "air conditioning' has been loosely 

applied to many methods of treating air but it 
5 is more commonly applied to applications where 

air is cooled and its humidity is regulated. Even 
though it is recognized that humidity is a very 
important factor in obtaining comfort, far too 
little emphasis has been given to humidity con 

10 trol. In practice it is known that the average 
perSon is comfortable even though the tempera 
ture and humidity vary over a rather wide range. 
However, the humidity and temperature should 
be considered together in order to stay within 

l5 the "comfort Zone'; that is, a rather high tem 
perature will appear comfortable to the average 
person if the humidity is low, whereas a much 
lower temperature will appear uncomfortable at 
high humidity. 

20. As the temperature rises in a room where there 
are people, the evaporation of perspiration and 
the expelled vapor causes a rise in humidity, and 
in order to maintain a condition of comfort the 
moisture should be removed from the air; it is 

25 true that cooling alone will give some temporary 
relief but the moisture must be removed if con 
tinued comfort is desired. In the past, tempera 
ture and humidity have been considered together 
and it has been conventional with Some systems 

30 to simultaneously cool air and dehumidify it by 
passing it into direct contact with cold surfaces 
or liquids. These prior systems are costly to in 
Stall and operate and they are often quite unsatis 
factory because they give excessive cooling when, 

35 for example, dehumidification only is desirable. 
It is an object of the present invention to pro 

vide a solution to the above problems with a 
Simple system wherein the temperature and hu 
midity of the air are controlled independently. 

40 By doing this primary consideration may be 
given to the control of the humidity so that mois 
ture can be removed from the air without any 
substantial cooling of the air. Furthermore, with 
the illustrative systems the air may be dehumidi 

45 fied and cooled with the same apparatus that is 
used for dehumidifying the air and yet compli 
cated controls are unnecessary. In the illustra 
tive embodiments of the invention the moisture is 
removed from the air by creating a low vapor 

50 pressure Zone to which the moisture passes and 
in which it is condensed. This low vapor-pres 
sure Zone is produced in a refrigerated cold cham 
ber where the air is more or less stratified, and 
the moisture enters this stratified air due to the 

55 low vapor-pressure condition. The cold chamber 
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has an opening or a number of openings through 
which the muisture passes from the high-humid 
ity, warm air to the low vapor-pressure stratified 
air in the cold chamber but the air which is being 
dehumidified does not pass through the cold 
chamber. The cold chamber may be positioned 
within the air conditioned chamber, or it may 
be positioned outside the air conditioned cham 
ber and connected thereto by air ducts through 
which air is directed by a suitable fan. The air 
is passed in a stream along the side of the cold 
chamber and the moisture leaves the warn air 
and passes into the cold chamber. 
In accordance with the present invention, the 

air in the air conditioned space may be dehu 
midified, cooled, heater, or humidified, all in ac 
cordance with the need. For example, normally 
during the summer months the main effect is . 
that of dehumidifying, but there is some sensible 
cooling of the air; and in the winter months, the 
main effect is heating, but the air is humidified 
as desired. The present invention contemplates 
that two or more air conditioning unitS may be 
positioned in an air conditioned space with all of 
the units operating together to perform the de 
sired air conditioning functions. Under some 
circumstances, a single condensing unit may con 
dense the refrigerant which is used by several air 
conditioning units to perform the cooling and 
dehumidifying functions. 

Illustratively, humidostat and thermostat con 
trols are provided, but these controls may merely 
open and close refrigerant valves and they need . 
not control the starting and stopping of the con 
densing unit which condenses the refrigerant. 
Thus, when dehumidifying or cooling is needed 
a solenoid valve is opened to permit the flow of 
liquid refrigerant to the evaporator. The ten 
perature of the evaporator is controlled by an ex 
pansion valve having a thermostatic bulb at the 
outlet of the evaporator. The refrigerant con 
densing unit is controlled by a refrigerant pres 
sure switch so that a constant pressure is main 
tained on the “low side' of the refrigerant cir 
cuit; that is, on the refrigerant in the evapora 
tor. Thus, the compressor of the condensing 
unit is operated when the pressure on the "low 
side' rises above a predetermined value. By 
this arrangement the control system for the con 
pressor is entirely independent of the tempera 

: ture and humidity control system in the air-con 
ditioned Space. 

During a dehumidifying cycle moisture from 
the air is condensed upon the cold surfaces of 
the evaporator and conditions might be such 
that this moisture will collect in the form of frost 
(or ice). In the illustrative embodiments of 
the invention any such frost or ice is removed at 
the end of each cooling period; that is, during 
the 'off' period. In this way the evaporator is 
free of excessive frost accumulation and the op 
eration is efficient and dependable. 

Referring particularly to Figure 1 of the draw 
ings, a upright rectangular sheet metal casing 2 
is adapted to reset upon the floor in a room or 
other air-conditioned space. Casing 2 has a 
front wall 4 a top wall 6, a rear wall 8 (see Figure 

4 
best in Figure 3, four air circulating fans 20, 22, 
24 and 26, are mounted in circular openings in a 
horizontal partition 28 which extends across the 
casing directly beneath the lower edge of louvres 
6 (Figure 2). These fans are fixed to the verti 

cal shafts (Figure 3) of their motors, 30, 32, 34 
and 36, and (Figures 2 and 4) each of the motors 
is mounted on a C-frame 38, the ends of which 
are bolted to the horizontal partition 28. 

Directly beneath the fans is a rectangular 
evaporator shell 40 (Figures 2 and 4), which en 
closes and supports on a cross-frame an evapo 
rator 4 of the direct-expansion, finned-tube 
type. Evaporator 4 receives liquid refrigerant 
through a liquid-inlet tube 43, and the gas re 
frigerant is withdrawn through an outlet tube 

20 

45. The liquid inlet is controlled by a Solenoid 
valve 47, and the incoming liquid passes through 
a heat-exchanger 49 in heat exchange relation 
ship with the outgoing gas. Shell 40 has a front 
waii. 42 and a rear wall 44 which are spaced re 
spectively from the front and rear walls of casing 

25 
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0 

45 
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2 to provide front and rear vertical passageways 
46 and 48, respectively. Shell 40 has an arched 
top wall 50 which deflects the down-flowing 
stream of air from the fans to passageways 46 
and 48. The botton wall 5 of the shell has a 
number of spaced, central openings 53 and be 
neath these openings is a trough-like drippan 52. 
Thus, the condensate from evaporator 4 flows 
through openings 53 into drip pan 52 and thence 
to waste through a drain outlet 55 (shown at the 
right in Figure 3). 
. As shown best in Figure 3, shell 40 has end 
walls 54 and 56 which abut the respective casing 
end walls 0 and 2 of casing 2, and welded to 
the casing end walls beneath the ends of shell 40 
are bracket bars 58 upon which the shell rests. 
Referring to the right-hand side of Figure 4, 
each of the vertical side edges of the shell end 
walls 54 and 56 extends beyond the sides of the 
shell so as to provide vertical flanges 59 along 
the vertical edges of the shell; and these vertical 
flanges are snugly received beneath flange strips 
60 which are welded to the inside corner walls of 
casing 2. Thus, during assembly, shell 40 is 
lowered into the top of Casing 2 prior to the as 
sembly of the horizontal partition 28 and its 
associated parts, and flanges 59 are guided into 
the slots formed by flange strips 60. The shell 
is then further lowered to the position shown 
where it rests upon bracket bars 58. 

Referring again to Figure 2, positioned beneath 
the evaporator shell is a deflector 62 which di 
rects the down-flowing stream of air from pas 
sageways 46 and 48 toward louvres 8. It is thus 
seen that air is drawn into the top of the casing 
through louvres 6 and passes downwardly 
through passageways 46 and 48 past the sides of 
the evaporator shell and thence from the casing 
through louvres 8. 

Front wall 42 of shell 40 is provided (see Fig 
ure 3) with a row of vertical slot openings 64, 

65 and wall 44 has a similar row of slot openings 65. 

2), a botton Wall 9 and end walls O and 2 (see 
70 Figure 3), and the casing is supported at its two 

ends by legs 4. At the top of front wall 4 is a 
set of louvres 6 (Fig. 2) which provide for the 

i flow of a stream of air to be conditioned into the 
top of the casing, and at the bottom of wall 4 is 

... a similar set of louvres 8 through which the con 
ditioned air flows from the casing. As shown 75 

These slot openings provide openings between 
passageways 46 and 48 and the refrigerated in 
terior of evaporator shell 40. Evaporator 4 is 
effectively isolated from a heat-exchange stand 
point from the front and rear walls 42 and 44 of 
the shell so that the shell walls are not materially. 
cooled by the evaporator. This arrangement 
permits the air to pass the evaporator without 
any substantial cooling of the air. However, the 
cooling of the air within shell 40 condenses the 
vapor therein and thereby creates a low partial 



vapor pressure zone wherein the air is relatively 
stratified. Therefore, when the air in passage 
ways 46 and 48 carries any substantial amount of 
vapor, there is an appreciable difference between 
the partial-vapor pressure of the vapor in the 
air streams and that of the vapor in the air in 
the refrigerated space in shell 40. This differ 
ence in the partial-vapor pressures is sufficient 
to cause the vapor to flow from the air in paS 
sageways 46 and 48 through openings 64 and 65 
into shell 40. The continued refrigeration effect 
in shell 40 condenses the vapor which enters.the 
shell in this manner so as to maintain the low 
partial-vapor pressure in the shell. Thus, the 
moisture is removed from the air without any 
substantial sensible cooling of the air. There is 
a tendency for the vapor which flows into shell 
40 to carry with it a small amount of air so that 
a slight nressure condition builds up within the 
shell. It has been found that this does not inter 
fere materially with the above-described opera 
tion. 
With any given set of conditions, the partial 

vapor pressure within shell 40 depends upon the 
temperature maintained in the evaporator. 
whereas, the partial-vapor pressure in the 
streams of air in passageways 46 and 48 depends 
upon the amount of moisture in the air and this 
is a function of the temperature and relative 
humidity of the air. Therefore, as the relative 
humidity in the air-conditioned space is reduced, 
there is a reduction in the difference in the par 
tial vapor-pressures in the shell and in the air 
streams; therefore, less vapor flows from the air 
streams into the shell and less moisture is re 
moved from the air streams. In this wav the 
humidifying effect is reduced automatically as 
the optimum humidity condition is approached. 
The arrangement is such that even with con 
tinued operation, the humidity will not be re 
duced materially below the optimum value. 
Furthermore, as the humidity falls and the con 
densation of moisture is reduced, the cooling 
effect on the air may increase, but at all times 
there is assurance that the air will not be cooled 
excessively. 
Passageways 46 and 48 are rectangular in 

cross-section and small in width so that the air 
is spread out into two relatively thin streams. 
In this way, the moisture can pass from the 
down-flowing streams of air through openings 
64 and 65 in an efficient and dependable manner. 
The unrestricted outlet through louvres 8 at the 
lower ends of these passageways 46 and 48 in 
sures an even flow of the air so as to avoid ob 
jectionable turbulence within the passageways at 
openings 64 and 65. Furthermore, any tendency 
for the air flowing through passageway 46 to 
disturb the relatively stratified condition of the 
air in shell 40 is balanced by the equal and oppo 
site effect of the air flowing in passageway 48. 
Therefore, the air in shell 40 is in effect stratified 
to the extent that there is no great tendency for 
the air to flow from or into the shell. 
As shown best in the lower right-hand portion 

of Figure 4. positioned within shell 40 adjacent 
front wall 42 is a steam coil 66 which is sup 
plied with steam to heat the air passing through 
the unit. Directly over coil 66 is a spray pipe 68 
through which water may be sprayed in a slow 
stream on coil 66 when humidification of the air 
is desired. In this way the air may be humidified 
in an efficient manner during the time that it is 
heated. 
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As indicated above, it is desirable to provide 
for the addition of outside or fresh air to the 
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recirculated air which enters casing 2 through 
louvres f s. Accordingly, as shown best in Fig 
ures 3 and 4, near the top of rear wall 8 of 
casing 2 is a horizontal row of parallel vertical 
slots TO; and, directly over this row of slots is 
a slide 72 which has a mating row of similar 
slots 74. Slide T2 has limited sliding movement 
and when in the extreme right-hand position 
slots 4 are in alignment with slots 0 SO as to 
provide for the flow of air through the slots into 
the top of casing 2. However, when slide 2 is 
in the extreme left-hand position shown the slots 
are out of alignment with the result that the 
slide covers all of slots 70 and air can not enter 
casing 2 through the slots. Fixed to wall 8 and 
enclosing the area of slots 0 is a rectangular. 
casing 76 which has at its left-hand end an oval 
air inlet connection T8. Inlet connection 78 is 
connected through a conduit (not shown) to a 
source of clean outside air. Thus, when slide T2 
is in the right-hand position, fresh air is drawn 
into Casing 2 through the inlet connection along 
with the recirculating air which is drawn in . 
through louvres 6. By adjusting slide T2 to an 
intermediate position, accurate control is ob 
tained on the proportion between the amount of 
air which is recirculated and the amount of fresh 
air which is drawn in through inlet connection 
78. Thus, when the fans are operated the air 
which they direct downwardly past shell 40 is 
made up of a stream of recirculated air from 
louvres 6 and an added stream of fresh air from 
inlet connection 78 and the amount of this added 
fresh air is controlled by adjusting slide 72. 

Referring now to Figure 5 of the drawings 
wherein the electrical circuit for the embodiment 
of Figures 1 to 4 is represented schematically, 
power is received from a two-wire source, indi 
cated at the bottom of the figure, through a main 
switch 80 which is closed to energize a pair of 
lines 8 and 82. At the right of the figure the 
four fan motors 30, 32, 34 and 36 are represented, 
and of these motor 30 is connected directly across 
lines 8 and 82 so that it operates continuously 
when switch 80 is closed. The system is adapted 
for either summer or winter operation; for sum 
ner operation the air is mainly dehumidified but 
partially cooled, and for winter operation the 
air is heated and humidified as desired. Accord 
ingly, there is provided a double-pole double 
throw switch 83, the poles 84 and 85 of which 
are swung to the upper position for winter op 
eration and are Swung to the lower position for 
Summer operation. When positioned for Summer 
operation, poles 84 anad 85 engage respectively 
contacts' 86 and 87 and when positioned for win 
ter operation, these poles engage respectively 
contacts 88 and 89. Contact 8 is connected to 
line 82 and pole 85 is connected through a line 
90 to one side of each of fan motors 82, 34 and 
36. The other side of each of these motors is 
connected to line 8 so that with switch 80 closed 
and Switch 83 positionsd for summer operation, 
these motors are connected across lines 8? and 
82 and they operate continuously along with mo 
to 39. 
At the top of the figure is represented a thermo 

stat switch assembly 9 which has a tempera 
ture-responsive element 92 and a diacent this 
switch assembly is a humidostat switch assem 
by 93 which has a humidity-responsive element 
represented with its electrical contacts at 94. 

75 Switch assembly 9 has a pair of armatures 95 
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and 96 which are rockably mounted to swing be 
tween the right-hand position shown where ar 
mature 95 engages a contact 97 and a left-hand 
position where armature 96 engages a contact 98. 
Switch assembly 93 has a similar pair of arma 
tures 99 and OO which are similarly mounted 
so that when in the right-hand position, arma 
ture 99 engages a contact 0 and when in the 
left-hand position armature f OO engages a con 
tact 02. 
Contact 97 of switch assembly 9 and contact 

O of switch assembly 93 are both connected 
through a line 03 to a refrigerant solenoid 04, 
the other side of which is connected to contact 
86 of switch 83. Contact iO2 is connected 
through a line 05 to a solenoid 06, the other 
side of which is connected to contact 88 of Switch 
83 and when this solenoid is energized a water 
valve is opened to supply water to pipe 68 (Fig 
ure 4) for the purpose of humidifying the air. 
Contact 98 of the thermostat switch assembly is 
connected through a line 08 to contact 89 of 
switch 83 so that when pole 85 is positioned for 
winter operation, the left-hand side of each of 
motors 32, 34 and 36 is connected to contact 98. 
Temperature-responsive element 92 and the elec 
trical contacts of humidity-responsive element 
94 are connected together and thence through 
a line OT to line 82 so that with Switch 80 
closed, the potential of line 82 is carried by the 
condition-responsive elements 92 aand 94. 

Element 92 has a normal intermediate position 
wherein it does not engage either its right-hand 
contact fos or its left-hand contact . How 
ever, when the temperature rises above a prede 
termined value, the element moves to the right 
and engages a contact fo9 and when the temper 
ature falls below a predetermined value, the 
element moves to the left and engages its contact 
ff. The humidity-responsive element 94 is 

similarly provided with a right-hand contact f3 
and a left-hand contact 5 so that when the 
humidity is above a predetermined value, the 
element engages contact f 3 and when the 
humidity is below a predetermined value, the 
element engages contact f 5. Therefore, when 
the temperature is such that cooling is desirable, 
element 92 connects line 82 through line OT to 
armature 95; and, when the temperature is such 
that heating is desirable, line 82 is similarly con 
nected to "armature 96. Likewise, when the 
humidity is such that either dehumidifying or 
humidifying is desirable, line 82 is connected 
through line 07, respectively, to armature 99 or 
to armature 00. For each of elements 92 and 94 
there is an operating range for each setting SO 
that even a momentary rise or fall in the tem 
perature or humidity of sufficient magnitude to 
close one set of contacts will result in the contact 
staying closed for a substantial period of time. 
As indicated above, for Summer Operation poles 

84 and 85 of Switch 83 are in the lower position 
engaging contacts 86 and 87, and armatures 95, 
96, 99 and 00/ of the switch assemblies 9 and 
93 are positioned to the right as shown. Thus, 
with pole 84 engaging contact 86, line 8 is con 
nected to solenoid 04, and, with armatures 95 
and 99 engaging their contacts 97 and f Of, cir 
cuits are set up from the other side of Solenoid 
O4 to the right-hand contact of temperature 

responsive element 92 and to the right-hand con 
tact of humidity-responsive element 94. There 
fore, when the temperature rises to a predeter 
mined value, element 92 engages its right-hand 
contact 09 and connects line 82 through line 07 
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8 
to armature 95 and thence through contact 
and line O3 to solenoid 104 so that the solenoid 
is thereby energized. The energization of Sole 
noid 04 opens the refrigerant valve 47 so as to 
supply refrigerant to evaporator 4. Similarly, a 
rise in humidity of sufficient magnitude to close 
the right-hand contacts of the humidity-respon 
sive element 94 completes a circuit from lines 82 
and 07 to armature 99 and thence through con 
tact Of and line 03 to energize Solenoid 04. 
Thus, when the unit is set for summer opera 

tion all of the fan motors are operated continu 
ously and refrigerant is supplied to the evap 
orator whenever either the humidity or the tem 
perature is within predetermined operating 
ranges. As indicated above, the major effect of 
the unit is to remove moisture from the air, but 
there is some sensible cooling particularly when 
the humidity is relatively low, and in no event 
does the humidity fall below a minimum desir 
able value. When the unit is set for winter Oper 
ation, steam is supplied continuously to steam 
coil 66 and variable heating is provided by vary 
ing the air circulation. During this time the 
switches are so set that poles 84 and 85 engage 
contacts 88 and 89 and armatures 95, 96, 99 and 
OO are positioned to the left so that armatures 96 
and OO engage their contacts 98 and 02. When 
the switches are thus positioned, the left-hand 
side of each of motors 32, 34 and 36 is connected 
through line 90, pole 85, contact 89, line 08 and 
contact 98 to armature 96; and, when the tem 
perature-responsive element 92 moves to the left 
because of a fall in temperature, this circuit from 
the left-hand side of these motors is completed 
from armature 96 through contact to ther 
mostat element 92 and thence through line 0 to 
line 82 with the result that fan motors 32, 34 
and 36 are operated along with fan motor 30. 
However, when the temperature rises to the de 
sired value, the thermostat element moves to 
the right thereby opening the circuit and stop 
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and line 0 to line 82. 

ping motors 32, 34 and 36, but motor 30 operates 
continuously SO as to give continuous air circula 
tion through the unit. With this mode of oper 
ation there is some continued warming of the air 
and Outside air is circulated by the fan operated 
by motor 30. When the room temperature 
drops, the temperature-responsive element 92 
starts motors 32, 34 and 36 so as to give rapid 
circulation and heating of the air. 
With pole 84 engaging with contact 88, line 8 

is connected to one side of solenoid 06 which 
controls the supplying of water to pipe 68 for 
humidifying purposes. The other side of this 
Solenoid is connected through line O5 and con 
tact 02 to armature 00, so that when the humid 
ity drops sufficiently to cause the humidity-re 
Sponsive element 94 to close its left-hand con 
tacts, a circuit is completed from armature f OO 

This energizes Solenoid 
06 so that water is supplied to pipe 68 and this 

water is vaporized on the steam coil 66 and the 
vapor passes into the air stream. It should be 
noted that the continuous air circulation pro 
vided by operating fan motor 30 insures the effi 
cient dispersing of moisture into the room even 
though the other fan motors are not then oper 
ating. In this way the water supplied to pipe 68 
is quickly added to the air in the room so that 
the humidity is raised to the desired value. 
Therefore, the humidostat will soon become sat 
isfied and Solenoid 06 will be deemergized before 
an excessive amount of water has been supplied 
to the unit. 



As indicated above, under some circumstances. 
it is desirable to provide for substantial cooling 
of the air as it passes through the unit and pro 
vision is made for this in the embodiments of 
the invention shown in Figures 6 and 7. The 
construction of the embodiment of Figure 6 is 
somewhat similar to that of Figures i to 4 al 
though in Figure 6 there is no provision for heat 
ing and humidifying air. In this embodiment 
the casing is represented at and has a set 
of air inlet louvres 2 at the top and a set of 
air outlet louvres 4 at the bottom. Directly 
beneath louvres ff2 is a partition 6 upon which 
is mounted four fans 8 (one of which is shown 
in broken lines) which are driven by motors 20 
mounted on brackets 22. Each of the fans is 
Surrounded by a cowl 24 So that when the 
motors are operated air is directed downWardly 
in an efficient manner. Fresh air admitted 
through an inlet 26 joins the air from louvres 

2 and the combined stream of air is directed 
downwardly by the fans. 

Centrally positioned beneath partition 6 is 
an evaporator shell 28 which has vertical slot 
openings (not shown) in its side walls Similar to 
slot openings 64 and 65 in shell 40. The space 
Within shell 28 is occupied by finned evaporator 
coils and during operation a low vapor pressure 
Zone is maintained within this shell in the man 
ner explained above. Shell 28 forms with the 
front and rear walls of casing 0 a front air 
passageway 30 and a rear air passageway 32 
and at the bottom of these paSSageways is an 
air defector plate 34 which directs the air hori 
Zontally toward louvres 4. 
Mounted directly beneath shell 28 is a damper 

assembly 35 which includes a damper plate 36 
carried at its ends by a pair of pivots 38 ex 
tending through the end walls of the casing. 
One of the pivots 38 has a squared end which 
carries an adjusting handle 40 by means of 
which the damper plate 36 may be swung be 
tween the vertical position shown and the hori 
Zontal position indicated in broken lines. The 
position of the damper plate is indicated on a 
fixed bearing plate carried by the end Wall of 
the casing. When in the horizontal position the 
damper does not interfere with the free flow of 
air from fans 8 downwardly through passage 
ways 35 and 32 and thence from the unit 
through louvres f4. However, when the dam 
per is in its vertical position the flow of air 
through passageway 32 is restricted So that air 
which tends to flow down passageway 32 is de 
flected through shell 28 and thus flows in di 
rect contact with the evaporator so that the air 
is cooled. This cool air joins the stream of air 
flowing down passageway 30 and is discharged 
through louvres 4. 
When damper plate 36 is in the broken line 

position, the air is dehumidified in the nanner 
explained above without any material cooling of 
the air. The moisture which is removed is con 
densed and flows from the botton of shell 28 
to Waste through a drain pipe 44. When dam 
per plate 35 is swung toward its vertical posi 
tion the air is Still dehumidified but there is an 
additional cooling due to the direct contact by 
air with the evaporator. Thus, in the embodi 
ment of Figure 6 the air may be dehumidified 
as it flows downwardly along passageways 30 
and 32, and by adjusting the damper aSSembly 
an additional predetermined cooling of the air 
may be obtained. 
In the embodiment of Figure 7, provision is 
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10 
made to condition the air in an air supply stream 
flowing in a large conduit such as is used in a 
central air conditioning system. Accordingly, an 
evaporator shell 28, identical with that of the 
embodiment of Figure 6, is centrally positioned 
Within a rectangular casing 50. At the top of 
casing S0 are left and right conduit connec 
tions 52 and 54 which are adapted to connect 
the casing in an air conduit. At the right of 
Connection 52 is a baffle 56, and assuming that 
a stream of air is entering connection 52, this 
baffle directs the air downwardly along the side 
of shell 28 through a passageway 60. At the 
bottom of the casing are two baffles 6 which 
direct the stream of air to the right under shell 
28 through a passageway 62 and thence up 
Wardly along the right-hand side of shell 28 
through passageway 64. At the top of passage 
Way 64 is a baffle 58 similar to baffle 56 which 
lets the air to the right through connection 
Positioned in passageway 62 is a damper as 

Sembly 35 which is similar in construction and 
operation to that of the embodiment of Figure 
6. In Figure 7 the entire stream of air passses 
along the One path, that is, along passageways 
60, 62 and 64, and therefore the restricting 

of passageway 62 tends to divert a large pro 
portion of the air through the refrigerated shell 
28. Thus, a very substantial cooling of the air 

is obtained by moving damper plate 36 to its 
vertical position and this cooling effect is dimin 
ished gradually as the damper plate is swung to 
the horizontal position. The dehumidifying ef 
fect is carried on in the manner explained above 
and the condensate is removed at the bottom of 
shell 28 through drain pipe 44. 
As many possible embodiments may be made 

of the mechanical features of the above inven 
tion and as the art herein described might be 
Varied in various parts, all without departing 
from the Scope of the invention, it is to be un 
derstood that all matter hereinabove set forth, 
or shown in the accompanying drawings is to be 
interpreted as illustrative and not in a limiting 
SeSe.. " 

I claim: 
1. In an air conditioning unit which is adapted 

to rest upon the floor in a space to be conditioned, 
the combination of, a casing having a horizontal 
partition with a fan opening therein dividing 
the casing into an upper compartment and a 
lower compartment, said casing having an air 
inlet adapted to admit air into said upper com 
partment and an air outlet through which air 
paSSes from Said lower compartment, a plurality 
of fans having individual motors mounted in said 
upper compartment and adapted to direct air 
from Said upper compartment downwardly into 
Said lower compartment, a refrigerated shell cen 
trally positioned in said lower compartment and 
forming with two opposite walls of said casing 
a pair of paSSageWays along which the air flows 
as it paSSes said shell, said shell having walls 
along Said passageways which have openings 
therein through which vapor may pass, refrig 
erating means to cool the air in said shell thereby 
to produce a low vapor-pressure zone with the 
result that air flowing along said passageways 
is Subjected to the dehumidifying effect caused 
by vapor flowing into said shell through said 
opening to said low vapor-pressure zone, and 
means to direct the air out of said lower com 
partment through an air outlet. 

2. Apparatus as described in claim 1, wherein 
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said air inlet and 

louvre means mounted on said side wall to di 
rect the air into and from said casing. 

3. Apparatus as described in claim 1, which 
includes, means forming a fresh air inlet to said 
upper compartment comprising, a horizontally 
disposed conduit fixed to a side wall of Said cas 
ing and having an opening at one end through 
which fresh air is admitted, said side wall of the 
casing having a plurality of slots opening from 
the upper compartment into said conduit, and 
a slide positioned between said side wall and the 
interior of the conduit and having openings 
which are adapted to mate with the openings in 
said side wall thereby to permit air to flow from 
the conduit into said upper compartment and 
with the slide being movable longitudinally of 
the conduit so that the openings in the slide are 
out of alignment with the openings in the casing 
wall. 

4. Apparatus as described in claim 1, which 
includes a damper assembly mounted within Said 
lower compartment beneath said shell and con 
prising, a damper plate which is adapted to Swing 
between a first position in which it obstructs the 
flow of air through one of said passageways and 
a second position wherein it does not obstruct 
such flow of air, and means to regulate the posi 
tion of said damper plate. 

5. Apparatus as described in claim 1, which 
includes, baffle means to direct the air from One 
of said passageways along a horizontal passage 
way beneath said shell, and a damper plate rock 
ably mounted in said horizontal passageway and 
adapted to be moved between a first position 
wherein it obstructs the flow of air through Said 
horizontal passageway and a second position 
wherein it does not obstruct the flow of air. 6. In an air conditioning system of the type 
wherein the humidity and temperature of the 
air is controlled, control means comprising, a 
double-pole double-throw switch which is adapt 
ed to be positioned with its poles engaging a first 
set of contacts when the system is conditioned 
for summer operation and which is adapted to 
be positioned with its poles engaging a second 
pair of contacts when the system is conditioned 
for winter operation, a pair of power lines con 
nected to means constituting a source of power 
one of said power lines being connected to one 
of said first pair of contacts and the other of 
said power lines being connected to one of Said 
poles, a refrigerant-control solenoid connected at 
one side to the other of said first pair of contacts, 
a fan motor assembly connected at its opposite 
sides to said poles, a pair of condition-responsive 
switch assemblies each of which includes a con 
dition-responsive element and a pair of Switches 
which are closed alternatively to condition the 
switch assemblies for summer or winter Opera 
tion, each of the condition-responsive elements 
being adapted upon a rise in the value of the 
condition to which it is responsive to close a 
circuit through the one of its Switches which is 
closed for summer operation and upon a fall in 
the value of the condition to which it is respon 
sive to close the circuit through the other of its 
switches, one of said switch assemblies being 
temperature responsive and having a tempera 
ture-responsive element and the other being 
humidity responsive and having a humidity-re 
sponsive element, circuit means connecting said 
condition-responsive elements to Said one of said 
power lines, circuit means connecting the other 

said air outlet are at the top 
and bottom of one side wall of said casing, and 

side of said refrigerant-control solenoid to the 
switch of each of said switch assemblies which is 
closed when the system is conditioned for sum 
mer operation, circuit means connecting the 
other switch of the temperature-responsive 
switch assembly to one of said second pair of 
contacts, a water-control solenoid which is en 
ergized to supply water for humidifying the air, 
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and circuit means connecting said water-control 
solenoid at one side to the other of said second 
set of contacts and at its other side to the other 
contact of said humidity-responsive switch as 
sembly. 

7. In an air conditioning system of the type 
where the humidity and temperature of the air 
is controlled, control means comprising, a switch 
assembly having a plurality of poles which are 
adapted to have a first set of contacts engaged 
by their respective poles when the system is con 
ditioned for summer operation and which is 
adapted to have a second pair of contacts en 
gaged by their respective poles when the sys 
tem is conditioned for winter operation, a pair 
of power lines connected to means constituting 
a source of electric power with O' of Said power 
lines being connected to one of said first pair of 
contacts and with the other of Said power lines 
being connected to one of said poles, a refriger 
ant-control electrical device connected at One 
side to the other of said first pair of contacts, 
a fan motor assembly connected at its opposite 
sides to said poles, and a pair of condition re 
sponsive assemblies each of which includes a 
condition responsive element and Switch means 
which are closed to condition Said condition re 
sponsive assemblies for summer or winter opera 
tion, said control means being so constructed and 
arranged as to exert, control in response to hu 
midity and temperature conditions. 

8. In air-conditioning apparatus, the combina 
tion of, a casing which is substantially rectan 
gular in cross-section, a condensing shell posi 
tioned centrally within said casing and having 
side walls which are substantially parallel to 

5 and spaced from the respective side walls of said 
casing thereby to provide two passageways along 
the opposite sides of said shell and within said 
casing, said shell having said Side walls along 
said passageways permeable to vapor whereby 
moisture from the air flowing along said pas 
sageways may flow into said shell, means to cool 
the air within said shell to condense the mois 
ture therein, fan means positioned to direct air 
through said passageways, and means to supply 
fresh air to the inlet of said fans. 

9. In an air-conditioning unit, a casing which 
is rectangular in horizontal cross-section and 
which has air inlet and outlet openings at the 
top and bottom respectively, a horizontal par 

60 tition adjacent the top of said casing, fan means 
mounted in said partition and adapted to direct 

65 

air downwardly through said casing, an adjust 
able fresh-air inlet in the top of Said casing to 
provide for the addition of fresh air to the stream 
of air entering said casing from the ari-condi 
tioning space, a refrigerated shell centrally po 
sitioned within said casing and having side walls 

75 

which are parallel to and spaced from the re 
spective side walls of Said casing whereby a pair 
of parallel vertical passageways are provided 
along the sides of said shell from the top to the 
bottom of said casing, the walls of said shell along 
Said passageways having openings therein where 
by vapor from air passing along said passageways 
may flow from Said air into said shell and be 
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condensed with the result that the air is dehu 
midified. 

10. In an air conditioning system which is 
adapted to remove vapor from air and also to in 
part to the air a predetermined degree of cool 
ing, the combination of, a casing having an inlet 
Opening and an outlet opening, a refrigerated 
Shell Centrally positioned in said casing and form 
ing with the side and bottom walls of said cas 
ing a pair of vertical passageways at opposite 
Sides of Said shell and a horizontal passageway 
beneath Said shell, said shell having openings in 
its Side walls along said vertical passageways 
Whereby the passageways are open to the interior 
of the shell, refrigerating means within said 

O 

15 
shell to produce a low vapor-pressure zone with 
the result that vapor passes from air flowing 
along Said passageways through said openings 
and into Said low-pressure zone where it is con 
densed, and a damper positioned in said hori 
Zontal passageway and adapted to restrict the 
flow of air through said horizontal passageway 
With the result that air from One of said vertical 
passageways flows through said shell to the other 
of said vertical passageways, 

11. Apparatus as described in claim 10, where 
in Said inlet and outlet openings are positioned 
respectively at the top and bottom of said cas 
ing, and fan means to direct a stream of air 
downwardly through Said vertical passageways. 

12. Apparatus as described in claim 10, wherein 
Said inlet and outlet openings are positioned ad 
jacent the top of Said casing, and means to direct 
the air from Said inlet opening downwardly 
through one of Said vertical passageways and 
thence through Said horizonal passageway and 
upWardly through the other of said vertical pas 
Sageway to Said outlet opening. 

13. In the art of conditioning air, the steps of, 
Cooling a body of air to a temperature below a 
predetermined dew point with the result that ex 
ceSS Water vapor is condensed and a low vapor 
preSSure ZOne is maintained, passing two Sep 
arate streams of air along spaced paths in con 
tact with opposite sides of said body of air with 
the result that vapor tends to pass from the flow 
ing air into the low vapor-pressure Zone where 
it is condensed, and restricting the flow of air at 
the outlet of one of Said paths with the result 
that the air is diverted through said low vapor 
preSSure Zone and is materially cooled. 

14. In the art of conditioning air, the steps of, 
cooling a body of air to a temperature below a 
predetermined dew point with the result that ex 
ceSS water vapor is condensed and a low vapor 
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pressure Zone is maintained, passing air along 
two paths into contact with said body of air 
whereby vapor from the air flowing along said 
paths passes into Said low vapor-pressure Zone 
and is condensed with the result that the airflow 
ing along the paths is dehumidified, and restrict 
ing the flow of air along one of Said paths where 
by the air tends to flow through said low vapor 
preSSure ZOne from one path to the other with 
the result that air is materially cooled. 

15. In the art of conditioning air, the steps of, 
passing a stream of air from an inlet opening 
along a path to an outlet opening, cooling the air 
in a zone in contact with Said path in response 
to a call for dehumidifying the air in the stream, 
and diverting a predetermined amount of air from 
Said path through Said Zone and thence back 
to said path thereby to produce a cooling ef 
fect on the air in the Stream. 

16. In the art of conditioning air, the steps of, 
producing a continuous circulation of air at a 
slow rate through a conditioning Zone, cooling a 
body of air which is in contact with the air flowa 
ing through Said Zone, and increasing the rate 
of flow of air through the ZOne simultaneously 
with the Starting of the cooling operation. 

17. In an air conditioning System of the type 
where the humidity and temperature of air are 
controlled, the combination of, means including 
a casing construction to pass a stream of air to 
be conditioned along a Substantially closed path, 
means forming a cold chamber adjacent Said path 
and having a Vapor permeable Opening to Said 
path, cooling means to maintain the temperature 
within said cold chamber at a relatively low tem 
perature whereby a low vapor pressure condition 
is maintained therein, and a movable baffle struc 
ture to divert a predetermined amount of air from 
Said path and thence through Said cold chamber 
and back to said path whereby the air diverted 
is subjected to a cooling effect, 
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