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Description

Technical Field

[0001] The present invention is directed to air condi-
tioners, and more particularly to a subassembly of a fan
and motor for use in the evaporator section of an air con-
ditioner.

Background Art

[0002] Room air conditioners generally comprise an
inside fan or blower, which is powered by a motor to
draw air through an evaporator coil to be cooled and to
direct the cooled air back into the space being cooled.
Such air conditioners also include a condenser coil for
dissipating the heat picked up by the evaporator coil and
a second fan is provided to cause an air flow over the
condenser coil to increase the heat dissipation of that
coil. A compressor is provided to increase the pressure
of a refrigerant which is then supplied to the evaporator
coil for evaporation and thus cooling.
[0003] Due to the complexity of and numbers of parts
associated with a room air conditioner, assembly of such
a device often times includes complicated and time in-
tensive assembly steps and requires intricate manipu-
lation of parts and tools. Such a process results in an
increased cost of the room air conditioner due to in-
creased manufacturing costs.
[0004] Whenever it is possible to assemble compo-
nents of such an air conditioner in a manner requiring
fewer fasteners or to occupy less space, it is considered
desirable. It is considered particularly desirable in an air
conditioner of the type having a separate motor and fan
arrangement for the indoor or evaporator section for the
assembly of such motor and fan to be as simple as pos-
sible and occupy as little axial space as possible.
[0005] German Patent DE 43 34 124 A1 (Robert
Bosch GmbH) discloses a subassembly of an electric
motor and a fan, suitable for use in a (vehicle) air con-
ditioner.

Disclosure of the Invention

[0006] According to the present invention, a sub-
assembly of an electric motor and a fan for use in an air
conditioner includes a centrifugal fan adapted for rota-
tion about a longitudinal axis. The fan has an open inlet
end at one longitudinal end thereof and convex closed
end partition defining a cup-shaped space at the other
axial end thereof. The fan motor comprises a housing
having an axial length and a width and a drive shaft ex-
tending from one axial end thereof. The closed end par-
tition of the centrifugal fan has a centrally disposed ax-
ially extending opening therethrough through which the
drive shaft of the motor is adapted to be received and
operatively attached. The width of the motor housing
and the cup-shaped space are sized to allow more than

half of the axial length of the motor housing to be re-
ceived within said cup-shaped space when the drive
shaft is operably attached to the partition. In a preferred
embodiment, an evaporator module for an air condition-
er includes a structural indoor housing having a rear wall
which is provided with an axial opening therein which is
adapted to receive at least a portion of the evaporator
fan motor therein. The rear wall further includes fan sup-
port structure associated therewith, which defines said
opening. The fan support structure is adapted to extend
into said cup-shaped space to engage the fan support
structure to support the fan and motor subassembly in
its desired operative position with respect to the hous-
ing.

Brief Description of the Drawings

[0007] The invention may be better understood and
its objects and advantages will become apparent to
those skilled in the art by reference to the accompanying
drawings, in which:

Figure 1 is a perspective view of a room air condi-
tioner which embodies the features of this invention;

Figure 2 is a perspective view of the air conditioner
of Figure 1 removed from the base pan and showing
the separate indoor and outdoor modules;

Figure 3 is a top elevational view of the air condi-
tioner of Figure 1 with the cover of the outdoor mod-
ule removed and the top of the indoor module par-
tially broken away;

Figure 4 is a front elevational view of the air condi-
tioner of Figure 1 with the front grille removed;

Figure 5 is a top plan view of the indoor module with
portions thereof broken away to show internal com-
ponents thereof;

Figure 6 is a left side view of the air conditioner as
shown in Figure 4 with some components shown in
section and others broken away in order to show
internal components thereof;

Figure 7 is an enlarged view of the area in Figure 6
identified as Figure 7;

Figure 8 is an alternative embodiment of the fan and
motor attachment illustrated in Figure 7;

Figure 9 is a sectional view taken along the lines
9-9 of Figure 8;

Figure 10 is a perspective view of the air conditioner
unit of Figure 1 with a number of the internal com-
ponent of the indoor module removed, and the out-
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door module top housing removed therefrom;

Figure 11 is a front elevational view of the indoor
module housing;

Figure 12 is a sectional view taken along the lines
12-12 of Figure 11;

Figure 13 is a sectional view taken along the lines
13-13 of Figure 11;

Figure 14 is a sectional view taken along the lines
14-14 of Figure 11;

Figure 15 is a sectional view taken along the lines
15-15 of Figure 11;

Figure 16 is a simplified end view of the indoor fan
motor and its associated mounting structure;

Figure 17 is an enlarged partial view of the indoor
fan motor mounting as shown in Figure 16;

Figure 18 is a perspective view of the indoor fan
scroll;

Figure 19 is a front elevational view of the indoor
fan scroll;

Figure 20 is a sectional view taken along the lines
20-20 of Figure 19;

Figure 21 is a sectional view taken along the lines
21-21 of Figure 19;

Figure 22 is a back elevational view of the indoor
fan scroll;

Figure 23 is a sectional view taken along the lines
23-23 of Figure 22;

Figure 24 is a front elevational view of the scroll en-
closure;

Figure 25 is a sectional view taken along the lines
25-25 of Figure 24;

Figure 26 is a sectional view taken along the lines
26-26 of Figure 24;

Figure 27 is a rear elevational view of the indoor
module front grille;

Figure 28 is a sectional view taken along the lines
28-28 of Figure 27;

Figure 29 is a sectional view taken along the lines
29-29 of Figure 28;

Figure 30 is a sectional view taken along the lines
30-30 of Figure 27;

Figure 31 is a sectional view taken along the lines
31-31 of Figure 30;

Figure 32 is a simplified partial plan view of the in-
door module illustrating the method of attachment
of the indoor grille thereto;

Figure 33 is a front elevational view of the indoor
module front grille with the snap-in filter assembly
in place;

Figure 34 is a sectional view taken along the line
34-34 of Figure 33;

Figure 35 is an enlarged view of the area in Figure
34 identified as Figure 35;

Figure 36 is a front plan view of the snap-in filter;

Figure 37 is a top plan view of the filter shown in
Figure 36;

Figure 38 is left side view of the filter shown in Fig-
ure 36;

Figure 39 is a simplified plan view of the right hand
front corner of the indoor module showing the con-
trol box in a preliminary assembly position on the
evaporator housing;

Figure 40 is a side sectional view of the control box
prior to closing;

Figure 41 is a sectional view of the two halves of
the control box, partially assembled and open;

Figure 42 is a rear perspective view of the back sec-
tion of the control box;

Figure 43 is a back view of a fully assembled control
box;

Figure 44 is a front view of a control knob;

Figure 45 is a view taken along the lines 45-45 of
Figure 44;

Figure 46 is a view taken along the lines 46-46 of
Figure 44;

Figure 47 is a rear view of the control knob of Figure
44;

Figure 48 is an end view of a shaft to which the con-
trol knob is mounted;
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Figure 49 is a side view of the shaft of Figure 48;

Figure 50 is a right side view of the air conditioner
of Figure 1 with the side wall of the outdoor module
broken away to show the internal components
thereof;

Figure 51 is a perspective view of the upper and
lower sections of the outdoor module, unassembled
and spaced from one another to show internal com-
ponents thereof;

Figure 52 is a back view of the upper and lower sec-
tions of the outdoor module housing;

Figure 53 is a view of the outdoor module taken
along the lines 53-53 of Figure 3;

Figure 54 is a view of the outdoor module taken
along the lines 54-54 of Figure 3 with some of the
internal components thereof removed;

Figure 55 is an enlarged plan view of the compres-
sor mounting structure illustrated in Figure 54;

Figure 56 is a view taken along the lines 56-56 of
Figure 55;

Figure 57 is a side view of the outdoor fan motor
mounting clip;

Figure 58 is a sectional view taken along the lines
58-58 of Figure 57;

Figure 59 is a top plan view of the motor mounting
clip of Figure 57;

Figure 60 is an enlarged sectional view of the right
hand latch of the clip of Figure 57;

Figure 61 is an enlarged view of the outdoor capac-
itor mounting arrangement as illustrated in Figure 3;

Figure 62 is a sectional view taken along the lines
62-62 of Figure 61;

Figure 63 is an enlarged perspective illustration
showing the mounting arrangement of the outdoor
capacitor;

Figure 64 is a simplified perspective view of the
mounting arrangement for the room air conditioner
of Figure 1;

Figure 65 is a schematic illustration of a typical in-
stallation of an air conditioner of the split system
type according to the present invention; and

Figure 66 is a front plan view of the indoor unit of
Figure 65.

Best Mode For Carrying Out The Invention and
Industrial Applicability

[0008] With reference, initially, to Figure 1, an air con-
ditioning unit 10, according to the present invention, in-
cludes an indoor module 12 and an outdoor module 14
integrally attached to one another and mounted in a met-
al base pan 16 for use as a room air conditioner ("RAC").
It will be appreciated as the description of the invention
proceeds that the indoor module 12 and the outdoor
module 14 may be manufactured as independent mod-
ules, with some minor modification, for use as a split sys-
tem air conditioner as illustrated in Figures 65 and 66
and will be described in more detail hereinbelow.
[0009] The RAC unit is adapted to be positioned in a
rectangular opening in an exterior wall or on a window
sill in a room where cooling is desired, with the indoor
module 12 facing into the room as in conventional. The
indoor module 12 comprises an indoor refrigerant to air
heat exchanger 18 (hereinafter "evaporator coil") and
an inside or evaporator fan 20. Air from the space to be
conditioned by the system is drawn into the indoor mod-
ule 12, by action of the evaporator fan 20, through inlet
louvers 22 formed in an indoor grille 24 and is directed
through the evaporator coil 18 where the air is cooled,
before exiting from the indoor module 12 through an in-
door conditioned air discharge assembly, generally 26.
[0010] The outdoor module 14 of the air conditioner
unit is located outside of the space whose air is to be
conditioned. The outdoor module contains, as best seen
with reference to Figures 3, 10 and 50, an outdoor re-
frigerant to air heat exchanger or coil 28 (hereinafter
"condenser coil 28"), an outdoor fan 30, an outdoor fan
motor 32 and a compressor 34. In operation, ambient
air enters the outdoor module 14 through a number of
louvered air inlets 36 located in the upper 38 and lower
40 sections of the outdoor module housing. The air en-
tering the outdoor module then passes through the out-
door fan 30 into the interior of the outdoor module from
where it is forced through the condenser coil 28 before
exiting from the outdoor section 14 through discharge
louvers 42 in the back of the outdoor module.
[0011] Figure 2 illustrates the indoor module 12 and
the outdoor module 14 separated from one another.
With reference to this Figure 2 and Figures 3 through
26, construction of the indoor module will be described
in detail. All of the components of the indoor module are
assembled to the indoor housing 44, which is illustrated
without any components assembled thereto in Figures
11, 12 and 13. The indoor housing is a one piece com-
ponent molded from a polymer material, such as poly-
propylene. The housing 44 generally is a rectangular en-
closure having a rear wall 46, top and bottom walls 48
and 50, respectively, and left and right hand side walls
52 and 54, respectively. The housing is provided with
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numerous integrally molded structural attachment
points for the various components of the indoor module
12. Other integrally molded components serve as guide
and support structure for other components. Each of
these structures will be individually described as the
structure, which it cooperates with for attachment or
support, is described.
[0012] The first component to be assembled to the in-
door housing 44 is the indoor fan scroll 56 illustrated
standing alone in Figure 18 and in detail in Figures 19
through 23. The fan scroll is illustrated as installed in the
indoor housing 44 in Figures 3, 4 and 6. The indoor fan
scroll 56 is a single piece preferably molded from an ex-
panded polystyrene foam. It includes a lower body sec-
tion 58 which has an open front and a closed back wall
60, which includes an opening 62 therein. The opening
62 is adapted to receive a cylindrical wall 64 which ex-
tends forwardly from the rear wall 46 of the indoor hous-
ing and which is provided at its free end thereof with
structure for supporting the motor 68 for the evaporator
fan 20.
[0013] The scroll 56 is provided with a through open-
ing 70 at its lower right hand corner which is adapted to
receive an elongated hollow tube 72 molded into the
rear wall 46 of the indoor housing, as best seen in Fig-
ures 11 and 12. As will be appreciated, the tube 72
serves not only to locate the scroll, but is also an impor-
tant part of the condensate disposal system of the air
conditioner. A second positioning opening 74 is provid-
ed in the upper rear wall 76 of the scroll. This opening
74 is a blind opening and is adapted to receive a posi-
tioning pin 78 molded into the rear wall 46 of the indoor
housing as best seen in Figure 13. Accordingly, the
scroll 56 is assembled to the indoor housing 44 by axially
aligning the opening 60 in the back wall, the condensate
drain tube 72 and the positioning pin 78 with their above
described mating structure and simply sliding the scroll
into its final position as illustrated in Figure 6.
[0014] Additional scroll positioning surfaces, such as
raised portions 80 on the left hand side of the upper sec-
tion 82 of the scroll and surface 84 on the right hand side
of the upper section, are adapted to engage fixed sur-
faces of the indoor housing to further facilitate position-
ing and support. It will be appreciated that the upper sec-
tion 82 of the scroll communicates with the lower part
58 in which the indoor fan is mounted and, as illustrated
clearly in Figure 4, clearly serves as the air discharge
plenum for conditioned air. With continued reference to
Figure 4 and Figures 18 and 20, an intermediate wall
section 86 serves to further define and separate the low-
er part of the scroll 58 from the upper discharge section
82. This solid wall section contains an elongated arcuate
opening 88 therein. This opening is engaged by mating
structure provided on the back side of the upper end 92
of a scroll enclosure element 90, which will be described
in detail hereinbelow.
[0015] Following installation of the scroll 56, a sub-
assembly of the evaporator fan motor 68 and the evap-

orator fan 20 is assembled to the mounting structure 66
carried by the indoor fan support extension 64. Looking
first at Figures 6 and 7, the indoor fan motor comprises
a substantially cylindrical electric motor having a drive
shaft 94 extending from one end thereof. The motor
drive shaft has a flat 96 formed on one side thereof and
a shoulder 98 from which extends a reduced diameter
threaded end portion 100.
[0016] The evaporator fan 20, as best seen in Figure
6, is a centrifugal fan having a plurality of longitudinally
extending blades 102 positioned about the periphery
thereof. The inlet of the fan is a large circular opening
which is in air flow relationship with the evaporator coil
18. The back side of the fan is closed by a convex
shaped partition 104, which defines a substantially cup-
shaped space 106 in the back side of the fan. As best
shown in Figure 6, the partition 104 is defined by a
number of linear extending sections to define the cup-
shaped space 106 so that the space extends a substan-
tial axial distance from the back 108 of the fan towards
the inlet end 110 of the fan.
[0017] An axially extending opening 112 is provided
at the center line of the fan through the partition wall
104. The opening 112 has a flat 114 formed thereon and
is adapted to receive the motor drive shaft 94 and the
flat 96 formed thereon with the shoulder 98 on the motor
drive shaft engaging a mating shoulder 116 in the fan
mounting opening 112. As illustrated in Figure 7, the
threaded extension 100 of the motor drive shaft 94 ex-
tends through the opening and receives a threaded nut
118 thereupon to attach the motor drive shaft 94 to the
fan 20.
[0018] As best seen in Figures 7, 8 and 9, a plurality
of radially extending re-enforcing webs 120 extend from
the structure defining the fan mounting opening 112 to
the partition wall 104. Figures 8 and 9 illustrate an alter-
native embodiment to the fan/fan motor attachment.
Reference number 122 is applied to a washer-like ele-
ment, which has an opening 124 therethrough, having
a cross section to receive the motor drive shaft 94 sec-
tion with the flat 96 formed thereon. A leg 126 is provided
on the washer 122 which is sized to extend between two
adjacent re-enforcing ribs 120 as illustrated in Figure 9.
This arrangement assures a positive driving arrange-
ment between the motor drive shaft 94 and the evapo-
rator fan 20.
[0019] With continued reference to Figure 6, it will be
noted that as attached, the axial length and the width of
the housing of the evaporator fan motor 68 and the axial
and radial dimensions of the cup-shaped space 106 are
such that when the motor is mounted to the evaporator
fan as described, a substantial portion of the axial length
of the motor housing is received within the cup-shaped
space to thereby result in a minimal axial length of the
subassembly of the evaporator motor 68 and the evap-
orator fan 20. This is achieved by contouring the fan par-
tition 104 such that it defines the motor receiving cup-
shaped space 106 while not substantially impairing the
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air flow of the centrifugal evaporator fan from the inlet
and outwardly through the fan blades 102. As illustrated,
more than seventy-five percent (75%) of the axial length
of the housing of the evaporator fan motor 68 is received
within the cup-shaped space 106.
[0020] Looking now at Figures 6, 11 through 14, 16
and 17, the mounting of the evaporator fan 20/evapora-
tor fan motor 68 subassembly to the indoor fan mounting
structure 66 previously described is illustrated. Looking,
first, at Figure 16, a simplified end view of the housing
68 of an evaporator fan motor is shown to include a pe-
ripherally extending flange 128, which has four radially
outwardly extending lugs 130 equally spaced therea-
bout. The flange 128 and the lugs 130 carried thereby
are formed from a structural material and each of the
lugs is provided with an outer cover or sleeve 132. The
lug covers 132 are preferably made from an elastomeric
material and are of substantial thickness relative to the
thickness of the lug as illustrated in detail in Figure 17.
In a preferred embodiment, the lug covers 132 are made
from a continuous formed rubber component, a part of
which is shown in Figure 16. The formed rubber com-
ponent would be formed in a single piece, which may
extend about the periphery of the motor and engage
each of the flanges 128.
[0021] With the elastomeric covers 132 in place, the
housing of the evaporator fan motor 68 is passed
through the opening defined by the indoor fan support
extension 64 with the four lugs 130 in alignment with
receiving openings 134 formed in the mounting struc-
ture 66. The lugs 130 pass into the openings 134 to en-
gage a rear wall 136. At this point the motor fan assem-
bly is rotated counter-clockwise such that the lugs 130
and the covers thereon 132 are displaced under an out-
er wall 138 as best seen in Figure 17. Continued rotation
of the assembly results in the outer cover 132 of the lugs
130 engaging a stop wall 140 as best shown in Figure
14. The engagement of the lugs 130 and lug covers 132
with the structure defined by the back wall 136, outer
wall 138 and the stop walls 140 results in positive oper-
ative retention of the evaporator motor in the desired po-
sition without the need for any additional fasteners. It
should be appreciated that the thickness of the elasto-
meric lug covers 132 results in a sound and vibration
isolating mounting for the motors as well as serving as
a part of the mounting structure.
[0022] Following assembly of the evaporator fan/mo-
tor subassembly to the housing 44 a subassembly of the
previously mentioned scroll enclosure 90 and the evap-
orator coil 18 is assembled and installed to the indoor
housing 44. The scroll enclosure 90 is shown in detail
in Figures 24 through 26 and includes a substantially
planar wall section 142 having a large circular opening
144 formed therein. The opening 144, is defined, as best
seen in Figure 26, with a rearwardly extending annular
wall portion 146, which is adapted to receive the front
or inlet end 110 of the evaporator fan therein when in-
stalled to the housing 44 to thereby define the inlet flow

path from the evaporator coil 18 to the inlet of the fan.
[0023] The scroll is provided with rectangularly
shaped forwardly extending extensions 148 and 150 at
the upper and lower ends thereof, respectively. The ex-
tensions 148 and 150 are provided with outer perimeter
wall extensions 152 and 154 at the edges thereof, ex-
tending upwardly and downwardly, respectively. With
reference to Figure 6, these extensions and their asso-
ciated perimeter wall sections are adapted to receive
and retain the evaporator coil therebetween. Specifical-
ly, the spacing between the upper extension 148 and
the lower extension 150 and their associated walls 152
and 154, respectively, are such that these sections must
be flexed upwardly and downwardly respectively in or-
der to receive the evaporator coil in the installed position
as illustrated in Figure 6. With reference to Figures 4
and 24, the scroll enclosure 90 includes a vertically ex-
tending left hand wall 156 and a vertically extending right
hand wall 158, which are adapted to engage the left and
right hand ends 160 and 162 of the evaporator coil to
further retain the evaporator coil within the scroll enclo-
sure 90.
[0024] It should be understood that the subassembly
of the scroll enclosure 90 and the evaporator coil 18 has
several refrigerant tubes and capillaries extending
therefrom generally identified by reference numeral 164
in Figures 3, 4 and 5. The free end of these tubes are
passed through an opening 166 provided in the rear wall
46 of the indoor housing 44.
[0025] Following passage of the tubes 164 through
the opening 166, assembly of the scroll enclosure/evap-
orator coil assembly is accomplished by engaging the
vertically extending right hand wall 158 of the scroll en-
closure with a pair of L-shaped hooks 168. Following
such engagement, the left hand side of the assembly is
rotated toward the indoor housing 44 such that an out-
side vertically extending wall 170 on the scroll enclosure
is received by a pair of flexible latches 172 illustrated in
Figures 4, 10 and 11 to thereby structurally retain the
scroll enclosure and evaporator coil in its desired oper-
ative position.
[0026] As a back up or optional attachment arrange-
ment, openings 174 are provided in the indoor housing
44 adjacent each of the flexible latches 172. These
openings are adapted to be in axial alignment with a pair
of openings 176 in the left hand wall 170 of the scroll
enclosure 90 as illustrated in Figure 24. Threaded fas-
teners 177, as illustrated in Figure 4, may be used in the
event that the flexible plastic latches 172, for example,
become broken during servicing. An optional screw at-
tachment arrangement is provided on the right side of
the scroll housing also. This is best seen with reference
to Figures 5 and 11, where it is seen that an extension
176 from the indoor housing 44 extends into confronting
engagement with the right hand tube sheet 178 of the
evaporator coil. A threaded fastener 180 is illustrated
passing through the extension into an opening provided
in the evaporator coil.
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[0027] Turning now to Figures 39 through 43, the con-
trol box 182 which serves to house the units control
switch 184, the thermostat 186 and the evaporator mo-
tor capacitor 188 is shown in detail. As will be appreci-
ated, the control box 182 is made up from two molded
plastic components, which are adapted to snap together
and snap-fit into the upper right hand corner of the in-
door housing 44.
[0028] The front section 190 of the control box in-
cludes a substantially planar front wall 192, which is pro-
vided with a pair of through openings for receiving the
control shafts of the control switch 184 and the thermo-
stat 186 therethrough. The switch 184 and the thermo-
stat 186 are attached to suitable molded plastic mount-
ing structure on the inside 196 of the front wall 192.
[0029] Extending rearwardly from the front wall 192 is
a top wall 198, a bottom wall 200, a left side wall 202,
and a right side 204, which cooperate to define a rear-
wardly facing skirt element on the front section 190. The
top wall 198 is provided with a pair of forwardly facing
hook-shaped elements 206. The bottom wall 200 is pro-
vided with a ramp-like recess therein 208 having a lat-
erally extending protrusion 208 extending thereacross.
The recess 208 tapers from the back edge 210 of the
bottom wall outwardly to define a forward facing retain-
ing surface 212.
[0030] The back section 214 of the control box also
includes a substantially planar back wall 216 a top wall
218, a bottom wall 220, and left and right side walls 222
and 224, respectively, to define a forwardly facing skirt
element. The forward edge of the top wall 218 is provid-
ed a pair of free standing laterally extending substan-
tially cylindrical elements 226 adapted to operatively
pivotally engage the hooks 206 provided on the front
section 190. The transversely extending elements 226
are each supported by a pair of parallel support ele-
ments 228 integrally molded into the top 218 of the back
section 214, as best shown in Figure 42. As best shown
in Figures 40 and 41, the bottom wall 220 of the back
section is provided with a rearwardly extending flexible
latching mechanism 230. The latch includes a trans-
versely extending section 232 which defines a rearward-
ly facing surface 234 adapted to engage the forward fac-
ing surface 212 carried by the bottom wall of the front
section 190.
[0031] With reference now to Figures 40 and 41, a cy-
lindrical plastic evaporator fan motor capacitor 236 is
snap mounted by engagement with the inside of the top
wall and a flexible latch 238 within the interior of the back
section 214. While not all of the interior connections are
shown, it should be appreciated that a number of indi-
vidual electrical wires generally, 240, and an electrical
service supply line 242 must extend into the interior of
the control box 182. With reference to Figures 42 and
43, a single horizontally extending opening 244 is pro-
vided in the back wall 216 of the back section 214 for all
of the wires 240 and 242 to pass. The opening 244 in-
cludes a narrow elongated section 246 in which a plu-

rality of the smaller wires 240 may be sequentially ar-
ranged and supported. An enlarged section 248 is pro-
vided at one end of the opening 244 to receive the serv-
ice power cord 242.
[0032] It will be noted that both ends of most of the
wires 240 are provided with quick disconnect type cou-
plings 250. Assembly of these wires to the control box
and passing them through the opening 244 is facilitated
by the above-described arrangement. Specifically, the
individual wires are first passed through the enlarged
section 248 of the opening 244 and then pulled down
into the narrow section 246. Following installation of all
of the smaller wires 240, the large electrical service line
242 is passed through the enlarged section 248 of the
opening. The service line 242, as is conventional, con-
tains three separate wires, each of which bears the ref-
erence numeral 252. It will be noted with reference to
Figure 40 and 42 that only one of the wires 252 is con-
nected to the control switch within the housing. The oth-
er two wires 252 of the service cord make a reverse turn
as indicated at 254 and pass out through a top section
256 of the enlarged section 248 above the service cord
to a location where the quick disconnect couplings 250
carried thereby are attached to the appropriate wires of
the air conditioning unit 10.
[0033] With all of the wiring thus installed, the front
section 190 of the control box 182 is easily attached to
the rear section 214 by engaging the two hooks 206 car-
ried by the front section with the mating transverse ele-
ments 226 carried by the rear section as indicated in
Figure 40. As thus engaged, the front section 190 is piv-
oted downwardly and rearwardly to engage the forward-
ly facing surface 212 carried by the ramp 208 with the
rearwardly facing section 234 carried by the transverse
section 232 of the flexible latch 230 formed in the bottom
wall of the back section 214.
[0034] Looking now at Figures 42 and 43, strain relief
structure for the power service cord 242 is molded di-
rectly into the back wall 216 of the back section 214 of
the control box 182. This structure comprises a narrow
open passage 258 located above the opening 244 which
is defined by a lower wall section 260 and an upper wall
section 262. Located below the opening 244 and spaced
from the opening on opposite sides thereof are a pair of
hook-like structures 264 and 266 on the left hand side
and the right hand side, respectively, as viewed in Fig-
ures 42 and 43. The left hand hook 264 defines a power
cord receiving space, which is open ended on its right
hand side, while the right hand hook 266 defines a pow-
er cord receiving space, which is open ended on its left
hand side. Each of the power cord receiving spaces de-
fined by the hooks 264 and 266 have a height just slight-
ly greater than the thickness of the power cord 242.
Each hook 264 and 266 is provided with a downwardly
extending projection 268 at its outer end. In a similar
manner, the inside of the upper wall 262 is provided with
a pair of spaced downwardly extending power cord en-
gaging extensions 270.
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[0035] Figure 43 illustrates the torturous path which
the power cord passes in engaging the strain relief struc-
ture. Specifically, as the power cord exits the enlarged
section 248 of the opening 244, it makes a reverse turn
272 and passes under the space in the right hand hook
266. It then undergoes a ninety degree angle change in
orientation and passes through the narrow passage 258
defined by the walls 260 and 262. Passing from the pas-
sage 258, it undergoes another ninety degree angle
change in orientation where it passes through the space
defined by the left hand hook 264. It should be evident
from the drawing figures how the projections 268 on the
hooks 264 and 265, and the projections 270 on the up-
per wall 262 serve to retain the power cord within their
respective spaces. As thus installed, when the power
service cord 242 is subjected to the Underwriter's Lab-
oratories® Pull Test, there is sufficient resistance be-
tween the cord and the tortuous path defined above to
pass the requirements of this test.
[0036] With continued reference to Figures 39
through 43, the right side wall 204 of the front section
190 of the control box 182 includes a lateral extension
272 thereof, which defines an upwardly facing surface
274 and a downwardly facing surface 276. Extending
from the downwardly extending surface 276 is a sub-
stantially vertically extending integrally molded pin 278.
A second pin 280 in axial alignment with the pin 278 is
mounted on the upwardly facing surface 274. The pin
280 is mounted to a flexible arm 282, which is attached
near the front of the surface 274 and which extends up-
wardly and rearwardly to support the upper pin 280 at a
position spaced from the surface 274 as indicated by
the space 284. This structure allows the flexible arm 282
and the pin 280 carried on the upper side thereof to be
flexed downwardly from its normal position as illustrated
in the drawing figures. The left hand side wall 202 of the
front section 190 is provided with a rearwardly extending
flexible latch 286, which has a vertically extending for-
wardly facing latching surface 288 formed thereon. The
latch is deflectable by depressing it to the right thereof.
[0037] The control box 182 as thus assembled is at-
tached directly to mating structure provided in the upper
right hand comer of the indoor housing 44 as illustrated
in Figure 10. This mating structure is illustrated in Fig-
ures 10 through 13 and includes a pair of forwardly fac-
ing mounting arms 290 integrally molded with the indoor
housing 44 in the upper right hand corner thereof. The
arms are vertically spaced from one another and are
provided with openings 292 in their outer ends, which
are adapted to engage the pins 278 and 280 on the con-
trol box.
[0038] Accordingly, installation of the control box is
achieved by engaging downwardly extending pin 278
with the opening 292 in the lower mounting arm 290.
The flexible arm 282, which carries the upper pin 280 is
deflected downwardly to thereby allow the upper pin 280
to engage the opening 292 in the upper control box
mounting arm 290. The box as thus assembled is illus-

trated in Figure 39. Assembly of the control box to the
indoor housing 44 is then achieved by pivoting the con-
trol box towards the housing without its pivotal mounting
until the latch 286 and the forwardly facing surface 288
snap into a vertically extending latching surface 294 pro-
vided in the indoor housing 44 as shown in Figure 11.
Control knobs 296 are assembled to the shafts 298 of
the control switch 184 and the thermostat 186 to com-
plete the control box assembly. The control knobs are
uniquely adapted to be assembled to the control shafts
as a single piece component without any additional in-
ternal structure while maintaining a positive operational
attachment to the shafts as will be described in detail
hereinbelow.
[0039] The front grille 24 of the indoor module 12 is
provided with an indoor air filter unit 348, which is illus-
trated in Figures 36 through 38. The indoor grille 24 and
its installation to the indoor housing 44 will first be de-
scribed followed by a detailed description of the filter unit
348 and its installation in the front grille. With reference
now to Figures 27 through 31, the front grille 24 includes
a substantially planar front section 302 which includes
inlet louvers 22 and an opening 304 in which the indoor
air discharge assembly 26 is mounted. The front section
302 also includes a substantially rectangular opening
306 which is adapted to receive the control box assem-
bly 182 therein when the grille 24 is mounted to the air
conditioning unit.
[0040] Extending from the planar front 302 are a top
wall 308, a bottom wall 310 and left and right hand side
walls 312 and 314, respectively. The top, bottom, left
and right walls cooperate to define a shirt element inte-
grally formed and extending rearwardly from the planar
front 302 of the grille 24. It should be understood that
Figure 27 illustrates the back of the inlet grille 24. The
references to left and right hand sides are based on
viewing the air conditioning unit and grille 24 from the
front as illustrated in Figure 1 and, accordingly, refer-
ences to left and right are reversed with respect to Fig-
ures 27 through 31.
[0041] Looking now at Figure 28, the inside wall 316
of the right wall of the grille 24 is shown. Integrally
formed in this wall is a pair of transverse extending
raised formations 318, each defining a forwardly facing
planar surface 320.
[0042] With reference to Figures 30 and 31, the inside
wall 32 of the left hand wall 312 is provided with a trans-
versely extending latch engaging structure 324. The
latching structure 324 defines a forwardly facing planar
latching surface 328.
[0043] The front grille 24 is adapted to be mounted
directly to mating structures provided on the indoor
housing 44. With reference to Figures 10, 11 and 12, the
right wall 54 of the indoor housing 44 is provided with a
pair of integrally molded spaced apart grille mounting
extensions 330. Each extension extends forwardly of
the inside of the wall 54 and is provided with a longitu-
dinally extending opening 332, which is adapted to re-
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ceive the raised formations 318 on the right wall of the
grille such that the forwardly facing walls 320 are oper-
atively engaged in planar confronting relationship with
a mating surface in the recess 332 in which it is received.
[0044] The latching structure 324 on the left wall 312
of the grille is adapted to receive a latch mechanism 334
formed on the inside of the left hand wall 52 of the indoor
housing 44. The latch mechanism 334 is best illustrated
in Figures 11, 12 and 15. The latch 334 includes a flex-
ible arm 336 integrally formed with the housing 44. The
arm 336 extends from a fixed portion 338 and extends
outwardly to a outer end 340, which includes a rearward-
ly facing latching surface 340. The latching surface 340
is adapted to engage the forwardly facing latching sur-
face 328 formed on the left side wall of the grille 24 when
the grille is attached thereto. The latch includes an in-
clined surface 342 which is adapted to facilitate engage-
ment of the grille 24 with the housing 44 to deflect the
latch as the grille and housing are moving into operative
engagement.
[0045] Installation of the indoor grille 24 to the housing
44 is accomplished by orienting the indoor grille as illus-
trated in Figure 32. As shown, the two raised formations
38 on the right hand wall of the grille have been opera-
tively engaged with the mating openings 332 and the
mounting extensions 330. This engagement provides a
pivot point which fixes the right hand side of the grille
and allows pivotable motion thereabout to move the left
hand side towards the indoor housing 44. Continued
movement of the left hand side of the grille towards the
housing results in engagement of the inclined surface
342 with the latching structure 324 which then results in
inward deflection of the flexible arm until the grille is
moved rearward into its desired installed position where
the end 338 of the latch 334 moves into positive engage-
ment with the forwardly facing wall 328 to thereby pos-
itively attach the front grille 24 to the housing 44.
[0046] With reference to Figure 15, removal of the
grille from the housing is accomplished by inserting a
small tool (not shown) through an opening 344 which is
provided in the left side wall 52 of the housing 44 adja-
cent the flexible arm 336. Force exerted on the tool re-
sults in the flexible arm deflecting inwardly thereby re-
leasing the latch mechanism 334. In order to prevent
breakage of the flexible latch arm, an integral stop sur-
face 346 is integrally molded into the housing 44 behind
the latch. The flexible arm 336 engages the stop surface
346 prior to reaching its breaking point thereby protect-
ing it from inadvertent breakage during the removal of
the grille.
[0047] With reference now to Figures 33 through 38,
a filter assembly 348 is provided to filter the indoor air
passing through the inlet openings 22 in the indoor grille
24 before it passes to the evaporator coil 18. The filter
includes a substantially rectangular frame 350, which
defines a curved grid-like section 352. The top of the
filter frame 350 defines a horizontally extending forward-
ly facing wall 354 which has a pair of manually releasa-

ble snap fit latch confirmations 356 provided at opposite
ends thereof. The filter frame 350 is preferably made
from an unfilled copolymer polypropylene. A filter screen
material 358 overlies and is integrally attached to the
sections forming the grids 352. This screen is preferably
a polypropylene material and is adapted to be cleaned
by vacuuming and/or washing so that it may be reused
for the lifetime of the unit.
[0048] The filter 348 is adapted to be received in a
horizontally extending opening 360 provided in the front
inlet grille 24 at the upper end thereof above the inlet
louvers 22. As is best seen in Figure 34, the filter is
adapted to be inserted into the slot 360 with the outward-
ly curved side 362 facing the back of the unit 10. As the
filter is inserted through the slot, the back side 362 slides
directly against the evaporator coil 18 and the unit is
guided laterally by side walls 364 extending from the in-
side wall of the grille 24. The side walls are illustrated in
Figure 27. When fully inserted, the filter completely over-
lies the evaporator coil and the wall 354 covers the
opening and forms a part of the front surface of the grille
24.
[0049] As installed, the latch mechanisms 356 en-
gage mating structure provided on the lower edge of the
horizontal slot 360 as will now be described. The latch
mechanisms on the screen 356 each comprise an up-
wardly and forwardly extending flexible latch 366 inte-
grally formed with the filter frame 350. Free ends 368 of
the latches are adapted to be engaged in small horizon-
tally extending slots 370 formed in the lower wall 372 of
horizontal slot 360. A semi-circular recess 374 formed
in the filter wall 354 adjacent each of the latches 366
and a mating arcuate recess 376 is provided in the wall
372 adjacent to the horizontal slots 370.
[0050] Accordingly, when the filter is installed to the
air conditioner as described above, the flexible latches
366 in the filter will be deflected rearwardly such that the
free ends 368 of the latches engage the horizontal slots
370 in the lower wall 372 of the slot. This positively re-
tains the filter in its operative position. When it is desired
to remove the filter for cleaning, the free ends 368 of the
latches are readily accessible as a result of the arcuate
recesses 374 and 376 therearound, to be manually de-
pressed to release them from the horizontal slot 360. At
the same time, the arcuate recess 374 serves as a grip
for manually removing the filter 348 from the slot. With
reference to Figure 37, it should be noted that the top
wall 354 of the filter frame 350 is asymmetrical. This al-
lows the top forward wall to conform with the front wall
of the grille to cover the slot, which is displaced to the
left hand side of the curved forward wall of the grille 24.
[0051] As previously briefly described in connection
with the description of the control box 182, the knobs
296 adapted for engagement on the shafts 228 of the
control switch 184 and 186 are molded as a single com-
ponent without requiring any additional inserts or clips
or the like to facilitate positive operative engagement
with their associated shafts 228. In the preferred em-

15 16



EP 0 882 185 B1

10

5

10

15

20

25

30

35

40

45

50

55

bodiment, the control knobs 296 are molded from an
ABS plastic material.
[0052] With reference to Figures 44 through 49, the
knob is round and has a pair of planar sections 377,
which are separated by a large outwardly extending
conformation 378 on the outer side thereof, which is
adapted to be grasped manually to rotate the knob. This
conformation extends from a larger dimension at one
end 380 thereof, tapers to a smaller dimension at the
mid-section 38 thereof, and then expands at the other
side thereof 384 back to the larger dimension. The con-
formation comprises an outer wall 386 and a pair of ar-
cuately shaped side walls which extend from the outer
wall 386 to one of the planar section 377.
[0053] The back of the knob 296 is provided with a
large recess 390, which conforms substantially in shape
to the outwardly extending conformation 378 on the up-
per side of the knob. Specifically, the recess has a lower
wall 392, which is the opposite side of the outer wall 386
and curved side walls 394, which are the inner walls of
the curved side walls 388 of the conformation 378. Cen-
trally located with the recess 390 is a shaft receiving
structure 396, which defines a D-shaped opening 398.
The shaft receiving structure 396 and the D-shaped
opening therein 398 are separated into two spaced
apart sections by a vertically extending slot 400. Each
separate section of the shaft receiving structure is inte-
grally formed with the curved side wall 394 as represent-
ed by reference numeral 402.
[0054] With reference specifically to Figures 45, 46
and 47, it will be noted that the D-shaped opening 398
is molded with a negative draft angle. This results in the
cross sectional area of the opening at the outer end 404
being smaller than the cross sectional area 406 at the
lower end thereof. The size of the opening 404 at the
upper end is such that the tapered end 408 of the shaft
as illustrated in Figures 48 and 49 will be just received
therein.
[0055] The thickness of the curved walls 388/394 are
formed such that when the shaft 228 is inserted at the
upper end 404 of the D-shaped opening, and as the full
dimension shaft section 410 is inserted therein, the two
separate sections of the D-shaped opening and the ar-
cuate wall section 388/394 to which they are integrally
attached at 402, will flex outwardly. This results in an
increase in the cross section of the opening 298, which
thus allows full insertion of the shaft. As a result, once
the knob has been installed on a shaft 288, the walls
388/394 and the separate sections of the D-shaped
openings will be attempting to return to their undeformed
condition and, as a result, exert a firm engagement on
the full dimension portion 410 of the shaft 228.
[0056] It will be noted that an upwardly extending stop
412 is molded into the lower wall 392 of the recess 390
to limit penetration of the shaft to the desired position.
It should be further appreciated that the thickness of the
curved walls 388/394 and the thickness of the planar
sections 377 to which these walls are attached is ex-

tremely important in allowing the desired flexibility de-
scribed above. Selection of such thicknesses is within
the purview of one skilled in the art and will vary depend-
ing on the material used, the size of the shaft and other
variables.
[0057] The outdoor module 14, as briefly described in
connection with Figure 2, will now be described in detail.
Figures 51 and 52 illustrate in more detail the upper 38
and lower 40 sections of the outdoor module housing.
Each of these sections is molded in a single part from a
suitable structural plastic material.
[0058] As illustrated in Figures 3, 10, 50 and 54
through 56, structure for mounting of the compressor 34
is integrally molded directly into the lower wall 414 of the
lower part 40 of the outdoor housing. The compressor
34 has a triangular mounting plate 416 attached thereto.
The mounting plate 416 has openings at each of the
three corners thereof to facilitate attachment to the lower
wall 414 through the mounting structure of the invention.
Three substantially identical mounting structures 420
are provided, one associated with each of the openings
in the plate. Only one of these will be described in detail.
However, it should be understood that according to an
important aspect of the invention, the orientation of each
of the mounting structures with respect to the other two
is critical with respect to the invention. Each mounting
structure 420 comprises a raised elliptically shaped por-
tion 422 in which is molded a vertically extending com-
pressor mounting stud 424. Associated with each stud
424 is a vertically extending arcuately shaped projection
426. The arcuate projections 426 are oriented at a loca-
tion spaced from their associated stud 424 in a direction
towards the two adjacent studs and each encompass
an angle at least as large as the angle defined by a pair
of lines 428 drawn between the associated stud 424 and
its two adjacent studs. The height of the arcuate sec-
tions 426 is less than that of the studs 424.
[0059] Mounting of the compressor and mounting
plate is accomplished by first assembling elastomeric
isolator bushings 430 to each of the three openings 418
provided in the compressor mounting plate 416 as illus-
trated in Figure 56. The mounting plate 416, with the
compressor mounted thereupon, is then set in place
with the three integrally formed studs 424 extending
through axially aligned openings 432 provided in each
of the elastomeric bushings 430. The diameter of the
elastomeric bushings is such that when the studs 424
are received therein, the outer circumference 434 of
each bushing is in close contact with the inner surface
of the arcuate wall 426 associated with the stud to which
the bushing has been engaged.
[0060] A single "fender" washer 436 is then placed
over each of the bushings with its central opening in
alignment with an opening 438 which has been molded
integrally into each of the studs 424. A simple sheet met-
al screw 440 is then threaded directly into the opening
438 in the stud and tightened to a predetermined torque
to avoid stripping of the threads formed within the open-
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ings as the screw is attached thereto.
[0061] The compressor is thus mounted through the
mounting plate 416 to the integrally formed studs 424 in
a manner such that movement of the compressor in any
direction is absorbed by or reacted through the elasto-
meric bushing. Specifically, in the radial direction, forces
are reacted through the bushings 430 directly to the ar-
cuate walls 426 associated with each stud to thereby
substantially reduce lateral forces on the upstanding
studs 424.
[0062] In a specific embodiment, each of the arcuate
walls encompasses an arc of 106°. It should be appre-
ciated that as such, radial movement of the compressor
in any direction will then be absorbed and reacted by
one or more of the elastomeric bushing/arcuate wall
combinations.
[0063] As best shown in Figures 3, 51, 53 and 54, the
outdoor fan motor 32 is mounted to a pedestal type
mounting structure 440, which is integrally molded into
the lower wall 414 of the lower section 40 of the outdoor
housing. The motor support comprises a first pair of sub-
stantially vertically extending spaced legs 442 directly
formed at their lower end 444 with the lower wall 414.
At the upper ends 446 thereof, the vertical legs 442
make a transition through a horizontally extending sec-
tion 448 to a second pair of vertically extending legs 450,
which are oriented substantially perpendicular to the
first pair of legs 442.
[0064] The upper ends 452 of each of the legs 450
are spaced from one another a distance substantially
equal to the axial length of the outdoor fan motor 32. As
best seen in Figures 51 and 54, the upper end 452 of
each of the legs 450 defines an upwardly extending sur-
face, which is provided with a centrally positioned sem-
icircular shaped support recess 454 adapted to receive
mating mounting bushings 456 on the opposite axial
ends of the motor. Spaced outboard of and on opposite
sides of the motor receiving recess 454 are openings
458. As seen in Figure 54, the molded motor mount has
a thickness such that the openings communicate with
the hollow interior and define a horizontal downwardly
facing latching surface 460 associated with each of the
openings 458.
[0065] Mounting of the outdoor fan motor 32 with the
fan 30 assembled thereto is accomplished by position-
ing the bushings 456 at the axial opposite ends of the
motor into the receiving structure 454 in the upper ends
452 of the legs 450. Following this, motor mounting clips
462, illustrated in detail in Figures 57 through 60 are as-
sembled to the motor mount 440 to secure the motor
thereto in its final operative position.
[0066] Each of the motor mounting clips 462 is formed
as a single piece from a plastic material, preferably ABS
21. Each of these clips comprises a horizontally extend-
ing central section 464, which has a semicircular shaped
recess 466 formed therein adapted to engage the upper
side of the motor bushings 456. Carried on the outer
ends 468 on the horizontal section 464 are a pair of

downwardly extending flexible arms 468, each of which
carries a latching structure 470 at the end thereof. The
latching structures each define an upwardly facing latch-
ing surface 472. The horizontal section 464 of the
mounting clips 462 are also provided with a second pair
of openings 474 therethrough on opposite sides and di-
rectly adjacent to of the arcuately shaped motor engag-
ing section 466.
[0067] The flexible arms 466 and the latching confir-
mations are positioned such that when the motor mount-
ing clip is positioned over the upper ends of one of the
upper ends of the legs 452, with the motor engaging sur-
face 466 overlying the motor bushing 456, the clip may
be installed to the motor mount by deflecting the two
flexible arms 468 inwardly until the latching confirma-
tions 470 enter the openings 458. Once in place, and
engaging the motor bushing, the latching arms may be
released and the upwardly facing surfaces 472 will en-
gage the downwardly facing surfaces 460 adjacent the
openings 458 to positively retain the motor mounting clip
462 and thus the motor fan assembly in its desired op-
erative position.
[0068] In the event that the flexible arms should be
broken in the future, due to servicing or trauma to the
air conditioning unit, attachment of the motor clips 462
to the upper ends 452 of the motor mount may be
achieved by passing suitable threaded fasteners
through the openings 474 in the clip and into suitable
openings provided in the upper ends 452.
[0069] Also mounted in the lower housing 40 of the
outdoor section is a large cylindrical metal encased ca-
pacitor 476 for both the compressor motor and the out-
door fan motor. With reference to Figures 3, 54 and 61
through 63, it will be noted that the capacitor receiving
support structure 478 is molded integrally into the lower
wall 414 of the lower outdoor housing 40. The support
is located directly adjacent to and molded directly into
the rear wall of the lower housing 40. Directly above the
capacitor support 48 and molded into the other side of
the rear wall 480 is a rectangular opening 482 and a
forwardly extending wall section 484 extending beyond
the opening 482 on the lateral sides thereof to define a
pair of vertically extending slots 486, one on each side
of the opening between the front wall 480 and the wall
extension 484.
[0070] The capacitor 476 has a plurality of electrical
leads attached to the upper end thereof is thus adapted
to be placed within capacitor support 478 as illustrated
in Figure 63 and a capacitor cover 488 installed there-
over. The capacitor cover 488 comprises a substantially
cylindrical element 490 having an inside diameter just
slightly larger than the outside diameter of the capacitor
476, which it is protecting. Extending radially outwardly
from the outer cylindrical surface 490 of the capacitor
cover are a pair of vertically extending L-shaped legs
492. The legs 492 extend beyond capacitor cover a dis-
tance to allow them to be received in the vertically ex-
tending slots 486 described above. The legs 492 and
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the vertically extending slots 486 are sized such that the
capacitor support 478 and capacitor cover 488 may co-
operate to accommodate capacitors of varying heights
while still providing protection to the upper end and the
terminals of the capacitor. The engagement between
the L-shaped legs 492 and the receiving spaces 486 is
such as to assure frictional retention of the cover 488
once it is installed.
[0071] Also radially extending from the cylindrical ca-
pacitor cover 490 is a vertically extending surface 494
defining a vertical passageway from the upper interior
of the capacitor cover to the open end 496 thereof. As
seen in Figure 63, this allows passage of the multiple
electrical leads 498 from the capacitor to the various
electrical components of the unit.
[0072] Also radially extending from the cylindrical ca-
pacitor cover 490 is a rectangular extension 500 of suf-
ficient thickness to have a threaded opening 502 formed
therethrough which extends from an outer surface 504
thereof to the interior of the cover. As seen in Figure 63,
the threaded opening is adapted to receive a grounding
screw 506 therethrough, which is attached to a ground-
ing wire 508. The screw is adapted to electrically contact
the outer metallic cover of the capacitor 476 to thereby
provide grounding thereof.
[0073] With reference now to Figures 3, 10, and 50
through 52, it will be noted that also directly molded into
the lower wall 414 of the lower outdoor housing 40 is a
structural wall 510. The wall 510 includes a semicircular
opening 512 therethrough. The opening 512 cooperates
with a similar opening 514 formed in a downwardly ex-
tending structural wall 516 molded integrally into the up-
per portion 38 of the outdoor housing to define a shroud
for the outdoor fan. Opposite sides of the opening 512
in the lower wall 510 are defined by vertically extending
structural sections 518, each of which has an upwardly
facing planar surface 520 at the upper end thereof. The
surfaces 520 have alignment pins 522 extending up-
wardly therefrom, each of which is provided with an
opening therein.
[0074] As best seen in Figures 51 and 52, the upper
housing 38 is provided with a rectangular opening 524
in the top surface 526 thereof. This opening communi-
cates with an arch-shaped space 528 above the wall
forming the opening 514. At the lower end 530 of the
opposite legs of the arch-shaped space 528, the hous-
ing 38 includes a pair of structural attachment points,
each having a cylindrical opening 532 therein adapted
to receive one of the pins 522 extending from the surface
520. Through openings 534 are provided in the attach-
ment sections 530 to thereby facilitate receiving of a
threaded fastener 535 through the respective openings
532 and into the openings in the pins 522 to thereby
structurally attach the upper outdoor housing 38 to the
lower housing 40 when the air conditioning unit is as-
sembled. Following such assembly, a rectangular filler
536 is adapted to snap fit into the opening 524.
[0075] Looking back now at Figure 3 and 51, the wall

510 in the lower section includes a diagonally extending
structural extension 538, which terminates at a free end
adjacent one end of the condenser coil 28. Carried at
this end of the wall extension 538 are two vertically ex-
tending wall sections, generally, 540, which define an
open corner which is adapted to receive and position
one of the tube sheets 542 of the condenser coil 28.
Likewise, the tube sheet 546 at the other end of the con-
denser coil is supported by a similar structure 548. In a
like manner, vertically extending support structure is
provided for the back edge of both of the tube sheets
542 and 546. As a result, installation of the condenser
coil 28 is a simple matter of vertically lowering the con-
denser coil 28 into position using the above-described
vertical support surfaces as a guide.
[0076] Corresponding similar structure is provided
within the upper outdoor housing 38 such that the upper
housing may be installed to the lower housing as de-
scribed above once the condenser coil has been posi-
tioned in the lower housing. Such assembly results in
positive retention of the condenser coil 28 in its desired
location without the need for any mechanical fasteners.
[0077] It should be appreciated that as a result of the
fact that the support for the outdoor fan motor 32 and
outdoor fan assembly, and the wall 510, which defines
the lower part of the fan shroud and which positions the
upper part of the fan shroud, are integrally molded into
the same component that the clearance between the
outdoor fan 30 and the shroud defined by the openings
512 and 514 may have extremely close tolerances
which results in significant improvement in the overall
operating efficiency of the unit.
[0078] As previously indicated, the air conditioning
unit 10 of the present invention may be used as a room
air conditioner wherein the indoor module 12 and the
outdoor module 14, described in detail hereinabove, are
integrally attached to one another and mounted in a met-
al base pan 16. As will be appreciated, assembly of the
indoor module to the outdoor module is extremely sim-
ple. The sequence of assembly is to first assemble the
outdoor module 14 with the upper housing 38 removed
therefrom as illustrated in Figure 10. With the upper cov-
er 38 removed, the refrigeration tubes 164 and the ap-
propriate electrical wiring 240 from the control box may
be passed through an opening 550 in the front wall of
the outdoor housing defined in part by a semicircular
opening 552 in both the upper and lower housings 38
and 40.
[0079] Attachment of the indoor and outdoor modules
is achieved by aligning a pair of structural hooks 553
molded into the front wall 480 of the lower housing 40
with mating openings 554 structurally molded into the
rear wall 46 of the indoor housing 44. As best shown in
Figures 2 and 51, the hooks 553 comprise a substan-
tially vertically extending section 556 with a rearwardly
extending inclined section 558. This arrangement facil-
itates ease of assembly by allowing the indoor module
12, to be positioned adjacent to and vertically above the
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outdoor module with the openings 554 thereof, above
and aligned with the hooks 553. Engagement of the
hooks 553 and openings 554 is then achieved with a
simple downward force on the indoor module 12.
[0080] Following such assembly, the appropriate in-
terconnections of the refrigerant tubing 164 and electri-
cal wires 240 may be made. Following this, the upper
section 38 of the outdoor housing is installed on the unit
by vertically orienting it directly over the lower section
40 and lowering it downwardly into place with guidance
being provided by the rear wall 46 of the indoor housing
44. It will be appreciated that as the upper housing 38
is lowered into place, the support structure 548 carried
thereby to support the upper portion of the condenser
coil 28 will engage the coil. Also, the above-described
engagement of the alignment pins 522 and the openings
534 on opposite sides of the fan shroud move into en-
gagement so that the threaded fasteners 535 may then
be installed to complete attachment of the upper hous-
ing 38 to the lower housing 40. Suitable alignment struc-
ture, generally, 560 is provided on the back side of both
the upper and lower housings in the region of the out-
door discharge louvers 42. This structure will not be de-
scribed in detail and simply provides alignment of the
flexible back wall portion of the unit when the housings
are assembled to one another.
[0081] Following this, the rectangular filler 536 is
snapped into the rectangular opening 524 in the top 526
of the outdoor housing 38. Further interconnection is
provided by a pair of threaded fasteners passing
through a pair of openings 564 in a lip 566, which ex-
tends forwardly from the top 526 of the upper housing
38. The lip 566 overlaps a mating recess 568 in the top
wall 48 of the indoor housing 44 and passes through
openings 570 provided therein to complete the intercon-
nection of the indoor and outdoor modules.
[0082] The assembly of the indoor and outdoor mod-
ules is then placed in the metal base pan 16 as best
illustrated in Figures 1, 50 and 64. The base pan 16 is
fabricated from structural sheet steel and comprises a
substantially planar lower section 572, which has a
number of structural channels 574 formed therein. The
base pan 16 has vertically upstanding left and right side
walls 576 and 578, respectively, and a rear wall 580
formed about the periphery thereof. These walls extend
vertically a distance sufficiently to positively engage the
outside walls of the air conditioning unit 10 to support
the unit without interfering with air flow through any of
the louvers 36 and 42. At least the right hand side wall
578 has a forwardly extending tab 582 having an open-
ing therethrough, which is in alignment with a mating
opening 586 provided in the lower right side wall 54 of
the indoor housing 44. As will be seen, this connection
is simply a "safety" connection to prevent movement of
the air conditioning unit 10 out of the base pan during
shipping and following installation, which will be de-
scribed in detail below.
[0083] With the indoor and outdoor modules 12 and

14 assembled, the system of the air conditioning unit 10
for collecting condensate removed by passage of humid
air through the evaporator coil 18 and conducting that
condensate to the back of the outdoor module 14 will be
described. Looking back now at Figures 24 through 26,
it will be appreciated that the lower extension 150 of the
scroll enclosure 90, which serves to mount the lower
portion of the evaporator coil 20, also serves as the con-
densate drain pan for the evaporator coil when the sys-
tem is used as a room air conditioner. As seen in Figure
5, a cylindrical outlet 588 is provided at the bottom of
the scroll enclosure 90 in fluid connection with the drain
pan 150.
[0084] When the indoor section is assembled, the cy-
lindrical outlet 588 is received in telescoping relationship
with the outer end of the elongated hollow tube 72, which
is molded into the rear wall 46 of the indoor housing as
previously described and illustrated in connection with
Figures 11 and 12. With reference to Figure 3, the con-
densate drain tube exits from the rear wall 46 of the in-
door housing 44 and communicates with receiving
structure 590 surrounding an opening 592 in the front
wall 580 of the lower outdoor housing 40, as illustrated
in Figures 2 and 3. An appropriate sealing compound
may be applied around the telescoping joints in order to
assure fluid tight connections.
[0085] With continued reference to Figure 3, the
opening 592 communicates with a condensate flow
channel 594 integrally formed into the lower wall 414 of
the housing section 40. This channel is defined by pairs
of vertically extending substantially parallel walls 596
and 598 and extends generally rearwardly to the wall
510. It then extends to the right and rearwardly around
the end of the wall extension 538 to a channel 600 be-
hind and extending parallel to the condenser coil 28.
Water passing through the channel 600 is preferably
blown up onto the condenser coil 28 by the action of the
outdoor fan 30 to increase the efficiency of the system.
Any condensate not evaporating as the result of such
action will continue to the left hand end of the channel
60 and may exit from the lower housing 40 through a
cylindrical exit 602.
[0086] It should be appreciated that the above de-
scribed condensate removal system is designed to func-
tion simply and efficiently when the air conditioning unit
10 is used as a room air conditioner. The ability of the
scroll enclosure 90 to function as a condensate drain
collector when the air conditioning unit is used as a split
system and the indoor module 12 is mounted with its top
and bottom reversed will be described below.
[0087] A further feature of the metal base pan 16 is
its ability to facilitate easy mounting of the air condition-
ing unit 10 through an appropriate rectangular opening
604, such as an opening in a wall or a suitably sized
window. With reference now to Figure 64 and 50, the
open front end of the base pan is provided with an inte-
grally formed longitudinally and downwardly extending
alignment flange 606. Once an appropriate size opening
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604 has been made, the assembly of the indoor module
12 and the outdoor module 14 is removed from the metal
base pan 16 by removal of the screw in the forwardly
extending tab 582. The base pan 16 is then positioned
in the opening 604 with the alignment flange 606 in en-
gagement with the inside wall 608 surrounding the
opening 604. A pair of diagonally extending support
channels 610, which are provided with the air condition-
ing unit 10, are then installed to the base pan 16 and to
an inside surface 612 of the opening 604 to thereby pre-
cisely align the base pan 16 at the optimum position for
support of the air conditioning unit 10.
[0088] With continued reference to Figure 64, each of
the diagonal channels 610 is formed from a structural
sheet steel and includes a longitudinally extending sec-
tion 614 having several reinforcing ribs 616 formed
therein. The outside ends of each of the channels 610
includes a lower flange 618, which is bent inwardly to
underlie and structurally support the base pan 16. The
lower end of the longitudinal section 614 are provided
with openings therein 620, which are in axial alignment
with mating openings 622 provided in the side wall 576
and 578 of the base pan 16. Appropriate threaded fas-
teners (not shown) pass through the openings 620 and
622 to structurally attach the support 610 to the base
pan 16.
[0089] The upper inside ends of the longitudinal sec-
tion 614 of the channels are provided with outwardly
bent alignment tabs 624. The length of the diagonal sup-
port channels 610 is such that when supports are at-
tached to the base pan, as described above, and the
alignment tabs 624 are in engagement with the inside
wall 608, the base pan 16 is at the optimum orientation
for installation and operation of the air conditioning unit
10. Accordingly, once the alignment tabs are engaged
with the wall 608 appropriate fasteners, depending upon
the material of the inside wall 608, are installed through
openings 626 provided in the portion of the longitudinal
section 614 of the channel which is in confronting rela-
tion with the faces 612 of the side wall 604.
[0090] Following installation of the support structure,
as illustrated in Figures 64, the assembled air condition-
ing unit 10 may be readily slid into the base pan 16 and
the attaching screw reattached through the tab 582 to
thereby retain the air conditioner in its operative posi-
tion. The unit may then be plugged in, turned on and the
cooling and dehumidifying effects enjoyed.
[0091] As described previously, the module construc-
tion of the air conditioning unit 10 allows the indoor mod-
ule 12 and the outdoor module 14 to be installed sepa-
rately as a split system air conditioner. Such an instal-
lation in illustrated in Figures 65 and 66.
[0092] First, with respect to the outdoor section, it will
be noted that no louvers are provided in the side wall
630 of the lower housing 40. In place of the louvers, an
opening 632 is provided, which provides access for re-
frigerant tubing and electrical wiring as generally repre-
sented at reference numeral 634. The tubes and elec-

trical wiring are shown passing through an exterior wall
636 and communicating with the indoor module 12,
which is mounted on the interior wall 638 near the ceiling
640 thereof.
[0093] It will be noted that the indoor module 12 in the
split system application is mounted in a top to bottom
reversal from the way the indoor module 12 is on orient-
ed in the room air conditioner application. Such instal-
lation allows the air discharge as indicated by the arrow
642 through the indoor air discharge 26 to be at the low-
er end of the housing as is conventional for split system
air conditioners. Also, the control knobs 296, being at
the lower end, are more readily accessible with the high
wall mount arrangement. It should be understood that
the unit may be provided with a remote control arrange-
ment for the controls, which may be installed in place of
the control box 182 and which would be actuateable by
a remote control as is well known in the prior art.
[0094] All of the systems of the indoor module, as de-
scried in detail above, are designed to be efficiently op-
erational in the reversed orientation.
[0095] One function of the indoor module 12 in the
split system application, which is different from the room
air conditioning application, is the condensate disposal
system. With reference now, again, to Figures 24
through 26, it will be recalled that the evaporator coil is
supported in substantially identical horizontally extend-
ing extensions 148 and 150 at the upper and lower ends
thereof. As described hereinabove, the lower extension
150 serves as the condensate drain pan when the unit
is used as a room air conditioner. When the unit is used
in a split system application, the condensate drain pan
148 serves as the condensate collector in a like manner.
As shown in Figure 25, an outlet 644 communicates with
the condensate drain pan 148. The outlet 644 is adapted
to have a condensate drain tube (not shown) attached
thereto, which passes through an opening 646 provided
in the rear wall 46 of the indoor housing 44, as shown
in Figure 11. From this point, the condensate drain tube
may pass to an appropriate condensate disposal loca-
tion as is conventional for such split system installations.

Claims

1. A subassembly of an electric motor (68) and a fan
(20) for use in an air conditioner (10),

said fan comprising:

a centrifugal fan adapted for rotation about a
longitudinal axis, said fan having an open inlet
end at one axial end thereof and a convex
closed end partition (104) defining a cup
shaped space (106) at the other axial end
thereof;

said motor comprising:
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a motor housing having an axial length and a
width, and a drive shaft (94) extending from one
axial end thereof;
said closed end partition (104) having a central-
ly disposed axially extending opening (112)
therethrough, said drive shaft (94) of said motor
(68) being adapted to be received in said open-
ing (112) and operatively attached thereto,
characterised by said width of said motor
housing and said cup shaped space (106) be-
ing sized to allow more than half of the axial
length of said motor housing to be received
within said cup shaped space (106) when said
drive shaft (94) is operably attached to said par-
tition (104).

2. The subassembly of claim 1 wherein more than sev-
enty-five percent (75%) of said axial length is re-
ceived within said cup shaped space.

3. An evaporator module for an air conditioner com-
prising:

the subassembly of claims 1 or 2 wherein said
motor includes fan motor mounting structure
extending about the periphery thereof; and
further comprising, a substantially rectangular
structural housing (44) having a rear wall (46);

wherein said rear wall of said structural hous-
ing is provided with an axially aligned opening (112)
therein which is adapted to receive at least a portion
of said fan motor therein:

said rear wall further having fan support struc-
ture associated therewith which defines said
opening, said fan support structure adapted to
extend into said cup shaped space to engage
said fan mounting support structure to support
said fan and motor subassembly in its desired
operative position with respect to said structur-
al housing.

4. The evaporator module of claim 3 wherein said fan
support structure comprises a cylindrical extension
(64) from said rear wall of said housing smaller in
diameter than at least a portion of cup shaped
space and larger in diameter than said width of said
motor housing, said cylindrical extension carrying
motor attachment structure (66) at its end extending
into said cup shaped space; and

wherein said fan motor mounting device en-
gages said mounting structure in a snap lock man-
ner without requiring additional fasteners.

5. The evaporator module of claim 4 wherein said fan
motor mounting device comprises:

a circumferentially extending flange on said
motor housing, said flange including plurality of
radially outwardly extending lugs; and

wherein said fan engaging structure on said
cylindrical extension comprise mating recesses
adapted to receive each of said lugs into a snap fit
relationship.

6. The evaporator module of claim 5 further including
a vibration isolating insert surrounding each of said
lugs prior to engagement with said mating structure.

Patentansprüche

1. Unteranordnung aus einem Elektromotor (68) und
Gebläse (20) zur Verwendung in einer Klimaanlage
(10), wobei das Gebläse Folgendes aufweist:

ein Zentrifugalgebläse, das zur Rotation um ei-
ne Longitudinalachse angepasst ist, wobei das
Gebläse ein offenes Einlassende an dessen ei-
nem axialen Ende und eine konvex-geschlos-
senen Abschlußwand (104), die einen becher-
förmigen Raum (106) definiert, an seinem an-
derem axialen Ende aufweist;

wobei der Motor Folgendes aufweist:

ein Motorgehäuse mit einer axialen Länge und
einer Breite und einer Antriebswelle (94), die
aus einem axialen Ende davon ragt;

wobei die geschlossene Abschlußwand (104) eine
zentral angeordnete, axial verlaufende Öffnung
(112) dadurch aufweist, wobei die Antriebswelle
(94) des Motors (68) daran angepasst ist, von der
Öffnung (112) aufgenommen zu werden, und ar-
beitsfähig daran angeschlossen ist,
dadurch gekennzeichnet, dass
die Breite des Motorgehäuses und der becherför-
mige Raum (106) derart bemessen sind, um zu er-
lauben, dass mehr als die Hälfte der axialen Länge
des Motorgehäuses in dem becherförmigen Raum
(106) aufgenommen ist, wenn die Antriebswelle
(94) arbeitsfähig an die Wand (104) angeschlossen
ist.

2. Unteranordnung nach Anspruch 1, wobei mehr als
75 Prozent (75 %) der axialen Länge in dem becher-
förmigen Raum aufgenommen ist.

3. Verdampfermodul für eine Klimaanlage, aufwei-
send:

die Unteranordnung nach Anspruch 1 oder 2,
wobei der Motor eine Gebläsemotor-Halte-
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rungsstruktur aufweist, die sich um dessen Um-
fang erstreckt; und
ferner aufweisend ein im Wesentlichen recht-
eckiges Strukturgehäuse (44) mit einer Rück-
wand (46);

wobei die Rückwand des Strukturgehäuses mit ei-
ner axial ausgerichteten Öffnung (112) darin verse-
hen ist, welche daran angepasst ist, um mindestens
einen Teil des Gebläsemotors darin aufzunehmen;
wobei die Rückwand ferner eine ihr zugeordnete
Gebläse-Abstützstruktur aufweist, welche die Öff-
nung definiert, wobei die Gebläse-Abstützstruktur
daran angepasst ist, in den becherförmigen Raum
zu ragen, um mit der Gebläsehalterungs-Abstüt-
zungsstruktur zusammenzuwirken, und um die Un-
teranordnung aus Gebläse und Motor in ihrer ge-
wünschten Arbeitsposition bezogen auf das Struk-
turgehäuse abzustützen.

4. Verdampfermodul nach Anspruch 3, wobei die Ge-
bläse-Abstützstruktur eine zylinderförmige Verlän-
gerung (64) von der Rückwand des Gehäuses auf-
weist, welche einen kleineren Durchmesser als
mindestens ein Bereich des becherförmigen
Raums und einen größeren Durchmesser als die
Breite des Motorgehäuses hat, wobei die zylinder-
förmige Verlängerung eine Motor-Befestigungs-
struktur (66) an ihrem Ende trägt und in den becher-
förmigen Raum ragt; und
wobei die Gebläsemotor-Halterungsvorrichtung in
die Halterungsstruktur in der Art einer Schnappver-
riegelung, ohne zusätzliche Befestigungselemente
zu benötigen, eingreift.

5. Verdampfermodul nach Anspruch 4, wobei die Ge-
bläsemotor-Halterungsvorrichtung Folgendes auf-
weist:

einen umfangsmäßig verlaufenden Flansch an
dem Motorgehäuse, wobei der Flansch eine
Mehrzahl von radial nach außen ragenden An-
schlusselementen aufweist, und

wobei die mit dem Gebläse zusammenwirkende
Struktur an der zylindrischen Verlängerung passen-
de Aussparungen aufweist, die daran angepasst
sind, die jeweiligen Anschlusselemente in einer ein-
schnappartigen Beziehung aufzunehmen.

6. Verdampfermodul nach Anspruch 5, ferner aufwei-
send einen vibrationsisolierenden Einsatz, der je-
des der Anschlusselemente vor dem Zusammen-
bringen mit der Passstruktur umgibt.

Revendications

1. Sous-ensemble constitué d'un moteur électrique
(68) et d'un ventilateur (20) pour l'utilisation dans
un climatiseur (10),

ledit ventilateur comprenant :

un ventilateur centrifuge adapté pour la rotation
sur un axe longitudinal, ledit ventilateur ayant
une entrée ouverte à une de ses extrémités
axiales et une cloison d'extrémité convexe fer-
mée (104) définissant un espace en forme de
cuvette (106) à son autre extrémité axiale ;

ledit moteur comprenant :

un logement de moteur ayant une longueur
axiale et une largeur, et un arbre d'entraîne-
ment (94) s'étendant à partir d'une de ses ex-
trémités axiales ;
ladite cloison d'extrémité fermée (104) ayant
une ouverture qui s'étend dans le sens axial
disposée centralement (112) à travers celle-ci,
ledit arbre d'entraînement (94) dudit moteur
(68) étant adapté pour être reçu dans ladite
ouverture (112) et fixé en fonctionnement à cel-
le-ci, caractérisé en ce que ladite largeur dudit
logement de moteur et dudit espace en forme
de cuvette (106) est dimensionnée pour per-
mettre à plus de la moitié de la longueur axiale
dudit logement de moteur d'être reçue dans le-
dit espace en forme de cuvette (106) quand le-
dit arbre d'entraînement (94) est fixé en fonc-
tionnement à ladite cloison (104).

2. Sous-ensemble de la revendication 1 dans lequel
plus de soixante-quinze pour cent (75 %) de ladite
longueur axiale est reçue dans ledit espace en for-
me de cuvette.

3. Module d'évaporateur pour un climatiseur
comprenant :

le sous-ensemble des revendications 1 et 2
dans lequel ledit moteur comprend une struc-
ture de fixation de moteur s'étendant autour de
la périphérie de celui-ci et ;
comprenant en outre, un logement structurel de
forme sensiblement rectangulaire (44) ayant
une paroi arrière (46) ;

dans lequel ladite paroi arrière dudit logement
structurel est pourvue d'une ouverture alignée dans
le sens axial (112) dans celle-ci qui est adaptée
pour recevoir au moins une partie dudit moteur de
ventilateur dans celle-ci :

ladite paroi arrière comprenant en outre une
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structure de support de ventilateur associée à
celle-ci qui définit ladite ouverture, ladite struc-
ture de support de ventilateur étant adaptée
pour s'étendre dans ledit espace en forme de
cuvette afin de s'engager dans ladite structure
de support de fixation de ventilateur pour le
support dudit sous-ensemble de ventilateur et
de moteur dans sa position de fonctionnement
désirée par rapport audit logement structurel.

4. Module d'évaporateur de la revendication 3 dans le-
quel ladite structure de support de ventilateur com-
prend un prolongement cylindrique (64) s'étendant
depuis ladite paroi arrière dudit logement ayant un
diamètre plus petit qu'au moins une partie de l'es-
pace en forme de cuvette et ayant un diamètre plus
grand que ladite largeur dudit logement de moteur,
ledit prolongement cylindrique portant la structure
de fixation de moteur (66) à son extrémité s'éten-
dant dans ledit espace en forme de cuvette ; et

dans lequel ledit dispositif de fixation de mo-
teur de ventilateur s'engage dans ladite structure de
fixation selon une manière de verrouillage par en-
cliquetage sans nécessiter de fixations supplémen-
taires.

5. Module d'évaporateur de la revendication 4 dans le-
quel ledit dispositif de fixation de moteur de venti-
lateur comprend :

une bride s'étendant circonférentiellement sur
ledit logement de moteur, ladite bride compre-
nant une pluralité de pattes s'étendant vers l'ex-
térieur dans le sens radial ; et

dans lequel ladite structure engageant le ven-
tilateur dans ladite extension cylindrique comprend
des découpes correspondantes adaptées pour re-
cevoir chacune desdites pattes dans une relation
d'encliquetage.

6. Module d'évaporateur de la revendication 5 com-
prenant en outre un insert anti-vibrations entourant
chacune desdites pattes avant l'engagement dans
ladite structure correspondante.
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