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AIR-CONDITIONING APPARATUS 

This invention relates to an air-conditioning apparatus 
wherein a machine compartment and a cooling compartment 
are contained in a single cabinet and the cabinet is commu 
nicated with the exterior of a room to be cooled through a 
flexible pipe. 
Among the prior art apparatus may be mentioned the so 

called window type wherein a cooling section including an 
evaporator is installed in the inside of a room to be cooled and 
a machine section containing a compressor and a condenser is 
installed on the outside of the room and the separate type 
wherein the machine section on the outside of the room and 
the cooling section in the room are interconnected by con 
duits extending through a building wall. 
However, these prior types are not advantageous in that 

once they are installed at predetermined locations in the room 
they can not be moved to other locations and that installation 
of the apparatus requires substantial labor and time. 

It is an object of this invention to provide a new and irn 
proved air-conditioning apparatus which can be moved to any 
desired location in the room and can be installed at low cost. 
According to this invention an improved cabinet-type air 

conditioning apparatus is provided wherein water is sprayed 
onto a condenser which is cooled by forced circulation of air 
and the steam generated by the evaporation of the sprayed 
water is discharged to the outdoor together with the circulat 
ing air. The circulating air containing steam is utilized to cool 
hot gaseous refrigerant compressed by the compressor to in 
crease the overall thermal efficiency of the room cooler. By 
using a flexible exhaust hose, the air~conditioning apparatus 
may be located in any desired position in the room. The air in 
take pipe for the circulating air may be concentric or indepen 
dent of the exhaust hose. 
The present invention can be more fully understood from 

the following detailed description when taken in connection 
with reference to the accompanying drawings in which: 

FIG. l is a perspective view of one embodiment of this in 
vention with portions broken away to show the detail in the 
cabinet; 

FIG. 2 is a diagrammatic representation, partly in section, of 
the refrigerant cycle shown in FIG. l to explain the operation 
thereof; 

FIG. 3 is a longitudinal sectional' view of a portion of the 
machine section to show the flow of air therein, as well as the 
mounting of pipes interconnecting the inside and outside of a 
room; and 

FIG. 4 shows a modified arrangement of pipes. 
As shown in FIG. 1, the interior of the cabinet l of the room 

cooler is divided into an upper cooling section or compart 
ment 3 and a lower machine section or compartment 4 by 
means of a horizontal partition wall 2. The cooling compart 
ment 3 houses an evaporator 5 and air suction louvers 6 are 
provided on both sidewalls thereof. An air discharge grill 7 is 
formed at a portion of the upper surface of the cabinet. The 
cooling compartment 3 also contains motor-driven fan 8. 
Although not shown in the drawing suitable air filters are 
mounted on the inside of the louvers to remove dust from the 
air sucked through the louvers. 
As shown in FIG. 2, contained in the machine compartment 

4i is a compressor unit 9 which may be a rotary compressor l2 
directly coupled to an electric motor 11 which are enclosed in 
a sealed casing 10. 
An evaporation-type condenser 113 juxtaposed with the 

compressor unit 9 comprises a tortuous pipe 14, a water sprin 
kler l5 disposed above the pipe 14 and a heater 16 above the 
sprinkler 15, these elements being contained in a condenser 
casing 17. A pan 18 for receiving the cooling water is mounted 
on the bottom wall of the machine compartment below the 
bottom of the condenser casing 17 and an immersion pump 19 
driven by an electric motor 20 is disposed in the pan 18 to 
supply the water therein to the sprinkler l5 via a conduit 21. 
Compressor 12 is connected to one end of` the heater 16 

through a discharge pipe 22 while the other end of the heater 
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2 
16 is communicated with the interior of the casing l0 through 
a return pipe 23. The upper end of the casing 10 is connected 
to the upper end of the pipe M of the evaporation condenser 
13 via a gas discharge pipe 24 while the lower end of the pipe 
14 is connected to the evaporator 5 contained in the cooling 
compartment 3 via a capillary tube 25. The low-pressure 
refrigerant gas evaporated in the evaporator 5 is conveyed to 
the compressor l2 through a pipe 26. 
There is provided a compressor unit 9 which comprises the 

reciprocation type, in this case, the other end of the heater 16 
is directly connected to the upper end of' the pipe I4 of the 
evaporation condenser 13. 

Although not shown in the drawing a drip pan is located 
beneath the evaporator 5 and the condensed water collected 
in the drip pan is conveyed to the pan I8 through a conduit 
also not shown. 
On the front side of the cabinet l is mounted a tank holder 

27 carrying a cartridge tank 28 which is communicated with 
the pan 18 to maintain the water contained therein always at a 
constant quantity. A drainpipe (not shown) is connected to 
the bottom ofthe pan 18. 
A discharge port 29 is provided on the upper portion of the 

condenser casing 17 which is connected through a duct 32 
made of a synthetic resin, for example, to a fan casing 31 hous 
ing a fan 30 driven by the motor 20. The side opening of the 
fan casing 31 is connected to the outside of the room via a 
flexible exhaust hose 33 made of a synthetic resin. 
As shown in FIG. 1 casters 34 are mounted on the bottom of 

the cabinet l to enable easy movement thereof. 
In operation, high-pressure and high-temperature gaseous 

refrigerant compressed by the compressor 12 is conveyed to 
the heater 16 via a discharge pipe 22. The gaseous refrigerant 
introduced into the heater 16 undergoes heat exchange with 
hot steam evaporated from the surface of' the condenser pipe 
14 in a manner to be described later, and said refrigerant is 
then returned to the interior of the compressor casing l0 via a 
return pipe 23. While passing through return pipe 23 the gase 
ous refrigerant is cooled so that the oil vapor contained 
therein condenses into large oil particles which are separated 
from the gaseous refrigerant by the pressure reduction action 
occurring at the time of discharging the mixture into the com 
pressor casing 10. Separated oil is accumulated in the bottom 
of the casing 10. The gaseous refrigerant is tiren introduced 
into the pipe 14 of the evaporation condenser ll3 through pipe 
24. The water contained in pan 18 is supplied to the sprinkler 
15 by means of pump 19 via pipe 21 and sprinkled over con 
denser pipe 14. While flowing down over the surface of the 
pipe 14 the water is evaporated by the heat of the high-tem 
perature gaseous refrigerant thus condensing the same. 
The air taken into the cabinet through an air suction win 

dow 35 formed on one side is introduced into the evaporation 
condenser 13 as shown by thick arrows (hatched) to provide 
forced air cooling to the condenser pipe in addition to the 
cooling effect provided by the sprinkled water. The air 
becomes highly humid by entraining a large quantity of steam 
evaporated from the surface of pipe 14 thereby cooling the 
high-temperature gaseous refrigerant in the heater I6. The 
relative humidity of the air is decreased by being heated by the 
high-temperature gaseous refrigerant and the air is then 
discharged to the atmosphere by the operation of fan 30 via 
discharge port 29 of the condenser casing 17 and through ex 
haust hose 33. In this manner, as the air is heated by the gase 
ous refrigerant in the heater, the steam entrained in the cool 
ing air will never condense before it is discharged into the at 
mosphere. 
The liquid refrigerant condensed in the evaporation con 

denser 13 is supplied to evaporator 5 through the capillary 
tube 25 and vaporizes in the evaporator by depriving heat of 
the surroundings. As shown by thick arrows (not hatched), the 
air sucked through air intake louver 6 is removed of its dust by 
the above-described filters cooled while passing through the 
evaporator 5 and the cooled air is discharged into the room 
through the air discharge grill 7. The dew condensed by the 
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evaporator 5 is collected in the drip pan and is then sent to the 
pan 18. 
Although in the embodiment shown in FIGS. l and 2 the 

cooling air for the evaporation condenser 13 is taken from the 
room to be cooled through air intake window 35, in the 
modified embodiments shown in FIGS. 3 and 4, outdoor air is 
introduced into the cabinet l to cool the evaporation con 
denser. , 

More particularly, as shown in FIG. 3, an opening 36 is pro 
vided through a sidewall of the cabinet l through which ex 
tends a removable exhaust hose 33 connected to a casing 3l 
enclosing a fan 30 driven by electric motor 20. The exhaust 
hose 33 extends through a building wall 37 to the atmosphere. 
An air suction pipe 38 is provided in concentric relationship 
with the exhaust hose 33, one end of the suction pipe 38 being 
removably secured to the opening 36. As shown by arrows, the 
outdoor air is introduced in the space between the exhaust 
hose 33 and the suction pipe 38, enters into the condenser cas 
ing 17 via air intake openings 39. After cooling the evapora 
tion condenser 13, the air is discharged into the outdoor by 
the operation of fan 30 via duct 32 and exhaust hose 33 as 
high-temperature, high-humidity air. 

In the embodiment shown in FIG. 4, in addition to the 
discharge opening 36 connected to the exhaust hose 33, an ad 
ditional opening 40 is provided through the cabinet 1 to be 
removably connected with suction pipe 38. A booster 4I may 
be connected to the outer end of the suction pipe 38, said 
booster 4I comprising a booster fan 43 driven by an electric 
motor 42 to increase the cooling capacity of the air-condition 
ing apparatus. ` 

Elements shown in FIGS. 3 and 4 and corresponding to 
those shown in FIGS. 1 and 2 are designated by the same 
reference numerals, so that description thereof is believed un 
necessary. 

In this manner, this invention provides an improved porta 
ble air-conditioning apparatus wherein the interior of a 
cabinet is divided into an upper cooling compartment and a 
lower machine compartment and high-humidity air generated 
by an evaporation condenser is discharged to the outdoor via a 
flexible discharge hose. This construction not only permits 
free movement of the apparatus but also greatly saves the cost 
of installation. Moreover, the dew formed on the evaporator is 
collected to cool the high-temperature gaseous refrigerant and 
is discharged to the outdoor together with the cooling air for 
the condenser. Further as the steam generated by the evapora 
tion condenser is effectively used to cool the high-temperature 
gaseous refrigerant, it is possible to reduce the quantity of the 
air for cooling the condenser and hence the capacity of the 
air-circulating fan. 
What is claimed is: 
l. In an air-conditioning apparatus contained in a cabinet, 

having a partition wall to divide the interior of said cabinet 
into a machine compartment and a cooling compartment, a 
compressor contained in said machine compartment, ari 
evaporation condenser disposed in said machine compart 
ment, said evaporation condenser being connected to said 
compressor to condense gaseous refrigerant compressed by 
said compressor, a water sprinkler included in a water circula 
tion system to spray water onto said evaporation condenser to 
cool the refrigerant flowing therethrough, an evaporator con 
tained in said cooling compartment, means to cool said 
evaporation condenser by forced circulation air to remove 
steam generated by the water sprayed on said evaporation 
condenser, an exhaust hose to discharge to outdoor said 
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forced circulation air entraining said generated steam, and 
wherein there is included an air exhaust system constituted by 
a condenser casing containing said sprinkler and said evapora 
tion condenser, said condenser casing having an exhaust 
discharge port at its upper end, a duct connected to said 
discharge port to discharge air after it has been used to cool 
said evaporation condenser, a fan contained in said duct, and 
a discharge hose to discharge air to the outdoor by the opera 
tion of said fan, the improvement therein wherein there is a 
heater disposed above said evaporation condenser, said heater 
being connected to receive high-temperature gaseous 
refrigerant from said compressor, the relative humidity of the 
air being decreased by heating the high-temperature gaseous 
refrigerant in said heater. 

2. The air-conditioning apparatus according to claim l 
wherein said water circulation system comprises a water pan 
disposed beneath said evaporation condenser to receive water 
drained therefrom, means to maintain the water in said pan at 
a substantially constant quantity, a pump disposed in said 
water pan and said sprinkler being disposed above said 
evaporation condenser, said sprinkler being connected to said 
pump to spray water in said pan onto said evaporation con 
denser. 

3. The air-conditioning apparatus according to claim 2 
wherein said means for maintaining said water at a substan 
tially constant quantity comprises a cartridge filled with water, 
the outer end of said cartridge being dipped in the water of 
said pan to supply water thereto. 

4. The air-conditioning apparatus according to claim l 
wherein an opening is provided through said cabinet and one 
end of an intake pipe is connected to said opening for passing 
said forced cooling air, the opposite end of said air intake pipe 
being opened to the outdoor. 

5. The air-conditioning apparatus according to claim 4 
wherein said air intake pipe is disposed in concentric relation 
ship with said discharge hose so that cooling air is sucked 
through a space between said air intake pipe and said 
discharge hose. 

6. The air-conditioning apparatus according to claim 4 
wherein a booster including a fan is connected to the outdoor 
end of said air intake pipe. 

7. An air-conditioning apparatus comprising: 
a. a cabinet; 
b. a partition wall in said cabinet to divide the interior of 

said cabinet into a machine compartment and cooling 
compartment; 

c. a compressor contained in said machine compartment; 
d. an air exhaust system having a condenser casing provided 

with a discharge port at its upper end and containing an 
evaporation condenser, a water sprinkler and a heater, 
said evaporation condenser being disposed .in the 
machine compartment and connected to the compressor, 
said water sprinkler being included in a water circulation 
system to spray water onto said condenser to cool a 
refrigerant flowing therethrough, said heater being 
disposed above said sprinkler and connected to said com 
pressor to receive therefrom hot gaseous refrigerant, so 
that the relative humidity of the air is decreased; 

e. a duct connected to said discharge port for discharging 
the air after said evaporation condenser has been cooled 
including a fan contained in said duct; and, 

f. a discharge hose to discharge air to the outdoor by the 
operation of said fan. 


