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8 Claims. (Cl. 62-262) 

ABSTRACT OF THE DISCLOSURE 
Air conditioning apparatus having a condenser portion 

and evaporator portion with a section of the apparatus 
adapted to be inserted into a room opening whereby the 
condenser portion will be completely exterior of the room. 
The condenser portion and evaporator portion enclosed 
by rectangular shaped casings of the same exterior dimen 
sions adapted to be joined together in a variety of con 
figurations. 

Cross references to related applications 
This application is a continuation-in-part of copending 

application Ser. No. 512,386 filed Dec. 8, 1965, now 
Patent No. 3,313,122 which is itself a continuation-in-part 
of application Ser. No. 477,756 filed Aug. 6, 1965, now 
Patent No. 3,279,209, which was a division of application 
Ser. No. 360,053 filed Apr. 15, 1964, now Patent No. 
3,200,609 which was a continuation-in-part of application 
Ser. No. 132,757 filed Aug. 21, 1961, now abandoned. 

Summary of invention 
This invention relates to air conditioning apparatus and 

specifically to a room air conditioning unit adapted to 
have a section inserted into a room opening of limited 
cross sectional area, and wherein the condenser portion 
of the apparatus, including the compressor, will be situ 
ated exteriorly of the room in order to reduce noise. 
Further, this invention relates to an air conditioning 
apparatus which has the condenser portion and evaporator 
portion enclosed by rectangular shaped casings which have 
substantially the same over-all exterior dimensions and 
which may be joined together in a variety of configura 
tions so that the apparatus may be fitted into room open 
ings having a variety of configurations. 
A problem existing with conventional room air con 

ditioning units is that they require comparatively large 
openings into which they may be fitted, the openings being 
either in the wall of a room or in a window frame. Air 
conditioning units as received from the manufacturer are 
usually of a fixed size and configuration so that the open 
ing in the wall or window must be fitted to the unit 
rather than the unit being fitted to the opening. Further, 
many air conditioning units as received from the manu 
facturer require large openings into which the complete 
unit is fitted or into which at least the complete evaporator 
portion is fitted. The evaporator portions of many con 
ventional air conditioning units are of large cross Sec 
tional area as they usually contain a heat exchanger and a 
relatively large fan in order that air from the room in 
terior may be forced over the heat exchanger. 

It is an object of my invention to provide for an air 
conditioning unit which may be inserted into a room 
opening of limited cross sectional area and in which the 
evaporator portion of the unit will have a limited cross 
sectional area. It is a further object of the invention to 
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provide for a structure in which the evaporator portion 
and condenser portion may be readily joined to each other 
in a variety of configurations so that the unit may be 
used wtih a variety of room openings such as openings 
formed by vertically opening windows or horizontally 
opening windows. It is a still further object of the inven 
tion to provide for an air conditioning unit wherein the 
heat exchanger of the condenser may be of a relatively 
large size and of a size larger than the room opening. A 
still further object of the invention is to provide a drive 
for cross flow blowers used with the unit whereby the 
width of the blower and drive means associated with the 
blower may be kept to a minimum in order to reduce the 
overall exterior dimensions of the air conditioning unit. 

Broadly my invention comprises having an air condi 
tioning unit having a section which fits into a room open 
ing of limited cross sectional area. The unit comprises an 
evaporator portion and a condenser portion each having 
air inlets and air outlets, ducting connecting the inlets 
with the outlets, a rectangular shaped heat exchanger in 
each ducting, and a cross flow blower in each ducting 
extending parallel with an edge of the heat exchanger in 
the ducting and substantially over the width thereof to 
move air from the inlet over the heat exchanger and to 
the outlet of each duct. The condenser portion, including 
the compressor, is adjoined to the evaporator portion so 
that it is exterior of the room in order to reduce noise 
level. 
A further embodiment of the invention provides for a 

rectangular shaped casing to enclose both the evaporator 
portion and condenser portion where the casings have 
Substantially the same overall exterior dimensions and 
wherein means are provided for adjoining various walls 
of the casings in a variety of configurations. 
A still further embodiment of the invention has a drive 

pulley connected with an end of a rotor of a cross flow 
blower where the pulley is driven by a belt connected to 
a motor. The motor is positioned with respect to the rotor 
so that it lies between planes enclosing the ends of the rotor 
such that the overall width of the rotor and its drive 
means is substantially the same as that of the rotor alone. 

Description of the drawings 
FIGURE 1 is a cross sectional view of an air condition 

ing unit constructed according to the invention positioned 
in a room opening formed by a vertically opening window; 
FIGURE 2 is a partial broken sectional view of FIG 

URE 1 taken along lines 2-2; 
FIGURE 3 is a cross sectional view of a further em 

bodiment of an air conditioning unit constructed accord 
ing to the invention shown positioned in a room opening 
formed by a vertically opening window; 
FIGURE 4 is a partial broken cross sectional view of 

FIGURE 3 taken along lines 4-4; 
FIGURE 5 is a partial sectional view of the condenser 

portion of the FIGURE 3 unit taken along lines 5-5; 
FIGURE 6 is a cross sectional view of FIGURE 5 taken 

along lines 6-6; 
FIGURE 7 is a perspective view of a unit having evapo 

rator and condenser portions similar to those of the unit 
illustrated in FIGURE 3 joined together for insertion in 
an opening in a relatively thick wall; 
FIGURE 8 is a perspective view of a unit having 

evaporator and condenser portions similar to those shown 
in FIGURE 3 joined together for placement in a room 
opening situated near a corner of a building; 
FIGURE 9 is a perspective view with the evaporator 

and condenser portions of FIGURE 3 arranged generally 
similar to those shown in FIGURE 8 but for use with an 
opening near the corner of a building having a relatively 
thick wall; 



FIGURE 10 is a perspective view of condenser and 
evaporator portions similar to those shown in FIGURE3 
arranged to fit on a wall having openings therethrough 
only for the fluid conduits connecting the heat exchanger 
of the evaporator portion with the compressor and for the 
control wiring; " . . . . . . . . . . . . 
FIGURE 11 is a perspective view illustrating placement 

of evaporator and condenser portions similar to those 
shown in FIGURE 3 in an opening of maximum cross 
Sectional area; ... ' 
FIGURE 12 is a perspective view illustrating the place 

ment of the unit shown in FIGURE 3 in an opening 
formed by a horizontally opening window; and 
FIGURE 13 is a perspective view illustrating the unit 

of FIGURE 7 placed in an opening formed by a vertically 
opening window. 

Detailed description of the invention 
Referring to FIGURE 1, there is illustrated an air con 

ditioning unit 1 having an evaporator portion 2 and a con 
denser portion 3 which extends through a wall opening 4 
of limited cross section formed by a vertically opening 
window 5. 
The evaporator portion 2 of the unit comprises a casing 

6 which has at one end thereof an air inlet 7 and an air 
outlet 8 over which a grill 9 is mounted. Ducting formed 
'by a wall 10, a dividing wall 11, side walls, and parts of 
the top and bottom walls of the casing joins the inlet 7 
with the outlet 8. A cross flow blower 12 is positioned in 
the ducting and at an end of portion 2 opposite from the 
inlet and outlet in order to move air from the inlet through 
the ducting to the outlet. A rectangular shaped heat ex 
changer 13 is positioned in the inlet part of the duct and 
a further rectangular shaped heat exchanger 14 is posi 
tioned in the outlet part of the duct. 
The cross flow blower 12 comprises a cylindrical rotor 

16 which is mounted in journals 17 and 18 carried on the 
side walls 19 and 20 of the ducting as shown, in FIGURE 
2. Portion 11A of the dividing wall 11 acts as a vortex 
forming and stabilizing means which when the rotor is 
rotated forms a fluid vortex which guides air through an 
inlet portion 21 of the rotor through the path of the rotat 
ing blades and thence out through an outlet portion 22 
of the rotor. 
The condenser portion 3 of the unit comprises an ex 

tension of the casing 6 in which in one side thereof there 
is located an air inlet 30 and an air outlet 31 over which 
a grill 32 extends. Ducting formed by a wall 33, dividing 
wall 34, a part of the bottom of the casing 6 and side 
walls connects the inlet with the outlet. A rectangular 
shaped heat exchanger 35 extends substantially over the 
complete cross sectional area of the air inlet and the air 
outlet. 
A cross flow blower 36 generally similar to that used 

in the evaporator portion is positioned in the duct to move 
air from the inlet to the outlet and over the heat ex 
changer 35. The cross flow blower 36 has cooperating 
therewith a vortex stabilizing and wall portion 34A which 
forms a vortex similar to that formed by wall 11A in the 
evaporator portion when the rotor is rotated. As shown 
in FIGURE 2, rotor 37 is mounted in journals 38 and 39 
carried by the ducting side wall 40 and wall 20. 

Rotors 22 and 37 have drive pulleys 50 and 51 mounted 
on their ends which are connected by means of a drive 
belt 52 with a drive motor 53. Drive motor 53 is mounted 
on a bracket 54 to pivot about a point 55. By moving 
bracket 54 about the pivot point 55, tension in the drive 
pulley 52 may be regulated. 
As illustrated in FIGURE 2, motor 53 is positioned 

between planes which extend through the ends of the 
rotors 22 and 37. This results in a more compact con 
struction as the casing does not have to be extended to 
accommodate the motor as would be the case if the motor 
Were connected directly to the end of the rotor. 
The condenser portion 3 also includes a compressor 60. 
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4. 
Conventional fluid conduits (not shown) connected the 
heat exchangers with the compressor. 
The rotor 16 extends substantially over the complete 

width of the heat exchangers 13 and 14 while the rotor 37 
extends over the width of the heat exchanger 35. This as 
sures that air. flow over the heat exchanger will be sub 
stantially constant over their complete length thus in 
creasing efficiency of heat transfer between the air pass 
ing over the exchanger and the refrigerant flowing in the 
exchanger. 4. 

The condenser portion 3, as shown in FIGURE 1, is 
so positioned with respect to the evaporator portion 2 
that it is completely exterior of the room. This results in 
a unit wherein the heat exchanger in the condenser portion 
may be made larger than the wall opening which is an 
important feature since the heat exchanger associated with 
the condenser usually must be of larger size than the heat 
exchanger associated with the evaporator. Further, this 
positioning of the condenser portion allows the parts of 
the apparatus which generate the maximum noise, i.e. the 
compressor and motor driving the rotor, to be located 
exteriorly of the room. 
A further embodiment of my invention is illustrated in 

FIGURES 3 and 4. There, the unit 80 as shown, com 
prises an evaporator portion 81 and a condenser portion 
82 where the unit has a section extending through a wall 
opening formed by a vertically opening window W. 
The evaporator portion 81 comprises a rectangular 

shaped casing 83 having an upper side wall 84, a lower 
side wall 85, side walls 86 and 87 joining walls 84 and 
85 and a rear end wall 88. One end of the casing pro 
vides an air inlet 89 and an air outlet 90 over which a 
grill 91 extends. Air inlet 89 may also extend through 
the bottom wall 85 in order to increase its effective area. 
A duct formed in part by dividing wall 92, wall 93 and 
side walls 84, 85 of the casing connects the inlet with 
the outlet. The duct further is formed by walls 94 and 
95 contained within the casing. A cross flow blower 96 
having a rotor 96 is positioned in the duct and is mounted 
for rotation with journals 97 and 98 as shown in FIG 
URE 4. Heat exchanger 99 is positioned in the outlet 
part of the duct while a filter 100 is positioned in the in 
let part of the duct. A heating element 101 may also be 
positioned in the outlet part of the duct in order that the 
air conditioning unit may be used as a heater. 
A flap 102 is mounted on the in-take side of the rotor 

96 in the side wall 95 of the duct. When this flap is open, 
the in-take side of the blower is connected to passage 
103 which connects to the exterior of the unit through 
opening 104 So that fresh air may be drawn through the 
opening 104 through rotor 96 and thence into the room 
through outlet 90. Drive motor 105 is mounted in the 
passage and is connected directly to rotor 96. 
The condenser portion 82 of the unit comprises a 

rectangular shaped casing 110 having a rear wall 111, 
side Walls 112 and 113, a top side wall 114 and bottom 
side Wall 115. An air inlet 116 is provided on the front 
part of the casing as well as an air outlet 118. Ducting is 
formed by the dividing wall 119, wall 120, the back wall 
111 of the casing as well as wall 113 to connect the in 
let with the outlet. A heat exchanger 121 extends sub 
Stantially over the complete width of the condenser por 
tion, and as seen by reference to FIGURE 3, has a 
greater cross sectional area than the heat exchanger 99 
of the evaporator portion of the unit. 
A cross flow blower 123 having a rotor 123' is in 

cluded in the ducting to cooperate with the wall 120 and 
dividing wall 119 so that air may be drawn through the 
inlet, through the rotor and thence to the outlet and OWe 
the heat exchanger 121 in the manner as previously ex 
plained with reference to the blower in FIGURE 1. Rotor 
124 has a drive pulley 125 mounted on the end thereof 
Connected by a drive belt 126 to a motor 127 which is 
positioned in the outlet part of the duct connecting the 
inlet with the outlet. A compressor 128 is positioned below 
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the motor 127 and also in the outlet part of the duct. 
This positioning of the motor 127 and compressor 128 in 
the outlet part of the duct further assures compactness 
of the unit and allows the use of a heat exchanger in 
the condenser portion which may extend across the com 
plete width of the condenser portion. Further, the motor 
127 is positioned between the planes encompassing the 
ends of the rotor 124 further assuring compactness of 
the unit in the same manner as in the embodiment shown 
in FIGURE 1. ... . . . . " 

Conventional refrigerant conduits (not shown) con 
nect the heat exchangers in both the evaporator and the 
condenser portions with the compressor. 
The overall exterior dimensions of the casing enclos 

ing the evaporator portion and the condenser portion are 
substantially the same. This minimizes expense of tooling 
in the manufacture of the units while also providing a 
variety of structural configurations that the complete unit 
may take. By making the evaporator unit and condenser 
unit in separate sections, as shown in FIGURE 3, the 
sections may be joined in a variety of ways so that the 
unit may be used in room openings having a variety of 
sizes The only changes that need be made to the structure 
of the evaporator and condenser portions is to provide re 
routing of the conduits joining the compressor with the 
heat exchangers and re-routing of the electrical wiring 
for the motors and controls for the motors. 
Various combinations of the condenser and evaporator 

portions making an air conditioning unit according to 
the invention are illustrated in FIGURES 7-13 and the 
manner in which the resulting unit may be inserted in 
various shaped openings. In FIGURE 7, for example, 
the evaporator portion 81 is shown joined with the con 
denser portion 82 such that the side wall 88 of the evap 
orator portion is adjoined with the back wall 111 of the 
condenser portion. This construction is particularly adapt 
able for use where the room opening is through a com 
paratively thick wall and where the vertical portion of 
the opening is limited. 
FIGURE 8 illustrates a combination of the evaporator 

portion 81 with the condenser portion 82 adaptable for 
use in a corner of a building where the room opening 
is of limited width, as for example might be provided by a 
horizontally opening window. In this instance, the wall 
85 of the evaporator portion is joined with the wall 112 
of the condenser portion. 
The combination shown in FIGURE 9 of the evapo 

rator portion 81 and the condenser portion 82 is for use 
where the wall opening is spaced a further distance from 
the corner of the building. In this configuration, the wall 
87 of the evaporator portion is joined with wall 111 of 
the condenser portion. 
FIGURE 10 illustrates a combination of the evaporator 

portion 81 and condenser portion 82 where the only 
connection between the two portions is by means of the 
electrical wiring and refrigerant conduits connecting the 
heat exchanger of the evaporator portion with the com 
pressor contained in the condenser portion. This construc 
tion would be advantageous where extremely thick walls 
are encountered or where it is desired to make the smallest 
possible opening in the wall. 
FIGURE 11 illustrates a combination of the evapo 

rator portion 81 and the condenser portion 82 where the 
two portions are joined back-to-back. This construction 
would be desirable where the room opening is of maxi 
mum cross sectional area. 
FIGURE 12 illustrates a combination of the evapo 

rator portion 81 and the condenser portion 82 adapted 
for use in a window having a horizontally opening move 
ment. The two portions are joined as shown in FIGURE 
3 but with the complete unit turned 90°. 
FIGURE 13 illustrates the manner in which the unit 

of FIGURE 7 might be advantageously placed in a win 
dow frame where the window opens with a vertical move 
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6 
having the portions adapted to be connected together in a 
variety of ways which then allows the use of a maximum 
size heat exchanger with the condenser portion while not 
interfering with the view from the interior of the room. 

I claim: - - - 

1. An air conditioning unit a section of which is 
adapted for insertion into a room opening of limited 
cross section, said unit having an evaporator portion and 
a condenser portion; said evaporator portion in turn 
having adjacent one end thereof a room air inlet and a 
room air outlet, ducting in said evaporator portion con 
necting said room air inlet with said room air outlet, a 
rectangular heat exchanger in said ducting, and a cross 
flow blower including a rotor in said ducting extending 
parallel with a side of said evaporator heat eXchanger 
and substantially over the length thereof and positioned 
near the end of said portion opposite said air inlet and 
air outlet; and said condenser portion in turn having an 
exterior air inlet and exterior air outlet, ducting connect 
ing said exterior air inlet with said exterior air outlet, a 
rectangular shaped heat exchanger in said ducting, a cross 
flow blower including a rotor in said ducting extending 
parallel with a side of said heat exchanger and substan 
tially over the length thereof; the improvement which 
comprises having a part of the heat exchanger of said 
evaporator portion in said section adapted to be inserted 
in said opening, and said evaporator portion being joined 
to said condenser portion to position said condenser por 
tion substantially exteriorly of the room and wherein 
each said evaporator portion and said condenser portion 
is enclosed by a rectangular shaped casing where each 
casing has substantially the same exterior dimension 
whereby the casing surrounding the evaporator portion 
may be adjoined to the casing surrounding the condenser 
portion in varying configurations such that said unit 
may be inserted into room openings having varying con 
figurations. 

2. An air conditioning unit of inverted L-shaped cross 
section having a horizontally extending leg adapted to be 
inserted into a window opening and a vertically depend 
ing leg adapted to be positioned along an exterior wall 
of a room; an evaporator portion in said horizontally 
extending leg and a condenser portion in said vertically 
depending leg; said evaporator portion in turn having ad 
jacent one end thereof a room air inlet and a room air 
outlet, ducting in said evaporator portion connecting said 
room air inlet with said room air outlet, a rectangularly 
shaped heat exchanger in said ducting inclined with re 
spect to the horizontally extending leg in which it is situ 
ated, and a cross flow blower including a rotor in said 
ducting extending parallel with the side of said evaporator 
heat exchanger and Substantially over the length thereof; 
and said condenser portion in turn having an exterior air 
inlet and exterior air outlet positioned on the side of 
said vertically depending leg opposite said horizontally 
extending leg, ducting connecting said exterior air inlet 
with said exterior air outlet, a vertically extending rectan 
gular shaped heat exchanger in said ducting and extend 
ing over a major part of the side of the vertical leg 
having the exterior air inlet and air outlet therein, and a 
blower in said condenser portion; the vertical leg and 
condenser portion therein extending below said horizontal 
leg and evaporator portion therein when said horizontal 
leg is inserted into a window opening whereby the vertical 
height of the window opening necessary to accommodate 
the unit and interference with the window by the unit is 
minimized. 

3. An air conditioning unit according to claim 1 where 
in a side wall of the casing enclosing the evaporator por 
tion and extending parallel to the rotor in said evaporator 
portion adjoins with an end wall of the casing enclosing 
said condenser portion and which extends parallel to an 
end of the rotor in said condenser portion and wherein 
Said condenser portion is positioned to one side of said ment. This illustration further shows the advantage in 75 evaporator portion. 
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-4. An air conditioning unit according to claim 1 where 
in an end wall of the casing enclosing said evaporator 
portion on the end opposite said room air inlet and outlet 
is joined with the back wall of the casing: enclosing the 
condenser portion and opposite said exterior air inlet and 
exterior air outlet; the rotor in said evaporator portion 
extending 90° with respect to the rotor in said, condenser 
portion. . . . . : ". . . . . 

5. An air conditioning unit according to claim 1 where 
in a side wall of the casing enclosing said, condenser por 
tion extending parallel with respect to the rotor therein 
is adjoined with a side wall of the casing enclosing the 
evaporator portion and wherein the rotors of both said 
portions are parallel with respect to each other. 

6. An air conditioning unit according to claim 1 where 
in an end wall of the casing enclosing said evaporator 
portion is joined with the back wall of the casing enclosing 
said condenser portion and wherein the rotors of both said 
portions are parallel with respect to each other. 

7. An air conditioning unit according to claim 1 where 
in a side wall of the casing enclosing said evaporator por 
tion is adjoined with the back wall of the casing enclosing 
said condenser portion and wherein the rotors of both said 
portions extend 90° with respect to each other. 

8. An air conditioning unit having an evaporator por 
tion and a condenser portion, a casing enclosing each 
said portion, an air inlet and air outlet in each said por 
tion, ducting in each said portion connecting an air inlet 
with an air outlet, a heat exchanger in each said ducting, 

5 

10 

25 

8 
and at least one said portion having a cross flow blower 
including a rotor positioned in the ducting therein for 
moving air between an air inlet and air outlet and over a 
heat exchanger; the improvement which comprises having 
a drive, pulley connected to one end of said rotor, a drive 
motor and a drive belt connecting said pulley with said 
motor; said motor being positioned between planes con 
taining the two ends of said rotor such that the pulley 
driving said rotor may be positioned closely; adjacent the 
side of said casing to minimize the length of said casing 
extending parallel to said rotor. . . . 
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