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REFRIGERATIN G APPARATUS 
Nelson J. Smith, Dayton, Ohio, assignor to Gen 

eral Motors Corporation, Dayton, 
poration of Delaware 

Original application 

Ohio, a cor 

January 4, 1934, Serial No. 
705,187. Divided and this application Novem 
ber 2'7, 1937, Serial No 

3 Claims. 
This invention relates to refrigerating appara 

tus. More particularly the invention relates to 
improvements in air conditions of the self-con 
tained type, which are adapted to be placed in 

5 rooms where central refrigerating installations 
are not conveniently available. 
This application is a division of my copending 

application, Serial No. 705,187, ?led January 4, 
1934. 

It is among the objects of this invention to pro 
vide improved and simple means for disposing of 
the moisture extracted from the air in this type 
of air conditioning apparatus. 
Further objects and advantages of the present 

15 invention will be apparent from the following de 
scription, reference being had to the accompany 
ing drawings, wherein a preferred form of the 
present invention is clearly shown. - 
In the drawings: . l ’ 

Fig. 1 is a vertical cross-sectional view, some 
what diagrammatic, of one form of my invention; 

Fig. 2 is a view, somewhat similar to Fig. 1, but 
4 showing another embodiment of my invention; 

Figs. 3, 4 and 5 are views also similar to Fig. 1, 
2;, but also showing other modi?cations; and 

Figs. 6 and 7 show details of further modi?ca 
tions. 
In practicing myvinvention, a complete air con 

ditioning apparatus is preferably enclosed in a 
30 unitary casing 10 divided by an insulating, par, 

tition H to form an air conditioning passageway 
I2 and heat dissipating passageway I3. The air 
conditioning apparatus is adapted to condition 
the air in an enclosure, such as a room, a wall 

35 of which is fragmentarily indicated at H. Air 
from the enclosure enters the air conditioning 
apparatus at l5, passes through the air condi 
tioning passageway 12 and is ‘discharged back 
into the enclosure through the opening 15. If 

L0 desired, a certain portion of air may also be in 
troduced from outside of the enclosure into the 

10 

20 

passageway 12 through the fresh air intake pipe‘ - 
15a. The air to be conditioned, and passing 
through the passageway 12, is cooled by coming 
in contact with a heat absorbing unit I1, prefer 
ably in the form of a volatile refrigerant evapora 
tor, where moisture is generally extracted from 
the air being conditioned for the enclosure, be 
cause the air is generally‘chilled below its dew 

0 point in passing in contact with the surfaces of 
the evaporator. The moisture thus extracted is 
gathered in a drain means 18, preferably in the 
form of a pan'undemeath the evaporator, from 
whence the moisture flows by gravity into an 

; insulated evaporating container 19. Here the 

. 176,829 

(Cl. 62-129) 

moisture is evaporated by heating means sep 
arate from the heat dissipating unit hereinafter 
to be described. This heating means preferably 
takes the form of an electric heater 20, vapor thus 
produced being eventually discharged to the ex 
terior of the enclosure through the medium of the 
pipe 2| which discharges the vapors into the 
heat dissipating air stream hereinafter to be more 
fully described. _ 

The electric heater 2!] may be of any suitable 
type. However, I prefer to use an electric heater 
which is automatically controlled in accordance 
with the level of the water in the receptacle 19. 
Thus the heater includes a lower conducting plate 
2| a and an upper conducting plate 22 which are 
connected respectively to electrical leads as in 
dicated. When the moisture rises and contacts 
with the upper plate 22, an electric circuit is es 
tablished through the heater by electrolytic ac 
tion, and the water is heated and'evaporated be 
cause of the electrical resistance involved. When 
the level falls below the upper plate 22 the cir- - 
cult is broken and the heating action ceases. 
The heat absorbing unit I‘! is connected to a 

heat dissipating unit 23. This latter unit dissi 
pates the heat which was absorbed by the unit I‘! 
into an air dissipating air stream which is dis 
charged to the exterior of the enclosure through 
the pipe 24. Preferably this heat dissipating air 
stream ?ows from the exterior of_ the enclosure 
through the pipe 25 under the propelling force of 
a blower 26 which causes the air stream to pass 
through the passageway l3 and be discharged 
through the pipe 24 carrying with it the water 
vapor from receptacle l9 heretofore described. 
If desired, the pipes 24 and 25 may be connected 
to a ,window of the enclosure, or may be con 
nected to openings especially made for them. 
In this particular embodiment, the heat dis 

sipating unit 23’ takes the .form of a compressor ‘ 
26 which forwards compressed refrigerant to a 
condenser 21 from whence the condensed re 

,frigerant ?ows to a receiver 28 and through a 
pipe 29 to an automatic expansion valve 30 to 
the evaporator 11 and back through the pipe 3| 
to the compressor 26. The compressor 26 is 
driven by a motor 32 which also may drive the 
blower 26 as indicated. In addition, an electri 
cally driven blower 33 may be‘ provided to circu 
late the stream of air through the passageway 
[2. The electric motors shown may be operated 
by'any suitable automatic control responsive to 
conditions in the enclosure or room, such ‘as a 
thermostat, humidostat, or both. In addition, 
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2 
suitable manual switches may be provided, as 
desired. 
In the modi?cation shown in Fig. 2, a casing 

I00 is separated by a partition IOI into the air 
conditioning passageway I02 and the heat dis 
sipating passageway I03. A heat absorbing unit 
I04, in the form of a ?nned evaporator is placed 
in the passageway I02 together with a motor 
driven fan I05 and the moisture drain means I06, 
and an expansion valve I0’! is also provided. The 
heat dissipating passageway I03 contains the 
compressor I08, condenser I09, receiver III], to 
gether with the compressor motor III and an 
electrically driven blower H2. The parts thus 
far described function substantially the same as 
the corresponding parts in Fig. 1. In this case, 
however, the moisture fromthe drain I06 is 
placed in contact with a" portion I00a, of the con 
denser by which it is evaporated. In this par 
ticular embodiment a pipe I I3 permits the mois 
ture to flow by gravity into a pan H0 in which 
the portion I09a of the condenser is placed. Air 
intake pipe H5, and the air discharge pipe IIIS 
connect the passageway I03 with the exterior 
of the enclosure, while the air intake III and 
the discharge opening H8 connect the passage 
way l02 with the interior of the enclosure. The 
heat dissipating air stream carries the moisture 
evaporated from the body of water in pan H0 to 
the exterior through pipe H3. 

In the modi?cation shown in Fig. 3, the eas 
ing I50 is divided by the insulating partition I5I 
into an air conditioning passageway I52 and aheat 
dissipating passageway I53. Passageway I52 con 
tains a heat absorbing unit I50, the drain means 
I55, an electrically driven blower I50, an intake 
passage I51 and an air discharge passage I50 
connected with the enclosure or room. The heat 
dissipating passageway I53 contains the usual 
refrigerant liquefying or heat dissipating unit in 
the form of the compressor I59, condenser Iii, 
receiver IBI and motor I62. An electrically driven 
blower I63 forces air from the exterior through 
the pipe I60 and discharges it through the pipe 
I65 to the exterior. In this modi?cation, the 
moisture gathered in the pan I55 is sprayed or 
dripped by gravity through the spray-head I66 
directly on the condenser I60 where it is turned 
into vapor and is discharged in the form of vapor 
to the exterior through the pipe I65. 

In the form shown in Fig. 4 the casing 200 is 
divided by the insulating partition 20l into the 
air conditioning passageway 202 and air dissipat 
ing passageway 203. The passageway 202 con 
tains the heat absorbing unit 204, the drain means 
205, the electrically driven blower 206 and the 
automatic expansion valve 201. The heat dis 
sipating passageway 203, contains the heat dis 
sipating unit in the form of a compressor 208, 
condenser 209, receiver 2I0, motor 2“ and elec- - 
trically driven blower 2 I2. Air from the exterior 
?ows through the pipe 2|3 through the passage 
way 203 and back to the exterior to the pipe 2 It. 
The moisture gathered in the pan 205 flows by 
gravity to the pan 2I5 where it is evaporated by 
the heat from the heat dissipating unit and is 
discharged in the form of vapor through the pipe 
2“! to the exterior of the enclosure. 
In the form shown in Fig. 5, the casing 250 is 

divided by the heat insulating partition 25I into 
the air conditioning passageway 252 and heat dis 
sipating passageway 253. The passageway 252 
contains the heat absorbing unit 254, the elec 
trically driven fan 255, the drain means 256 and 
the automatic expansion valve 251. Air enters 
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from the enclosure through the opening 258 and 
is discharged to the enclosure through the open 
ing 259. The heat dissipating passageway 253 
contains the usual heat dissipating unit or re 
frigerant liquefying unit, in the form of a com— 
pressor 260, condenser -26|, receiver 263, motor 
25% and motor-driven blower 265 for causing air 
to flow through the pipe 266 from the exterior 
into the passageway 253 and back to the exterior 
through the pipe 261. The motor 264 which 
drives the compressor 250 is provided with a ro 
tary sprayer 268. The drain means 266 is con 
nected by a pipe 269 with the rotary sprayer 260 
in such a manner that the moisture extracted 
from the air in the enclosure is discharged in 
the form of a spray into the enclosure 253 and 
from thence to the exterior through the pipe 251. 

In the form shown in Fig. 6, the structure 
shown in Fig. 5 is modi?ed in that the rotary 
sprayer 268 is changed to a rotary pump 270, 
which receives moisture through the pipe 269a 
and discharges it through the pipe 21 I in the form 
of a spray directly to the exterior. The spray 
thus promotes evaporation of the moisture. 
In the form shown in Fig. '7, the structure 

shown in Fig. 5 is modi?ed by changing the ro 
tary sprayer 268 into a pump 280 which receives 
the moisture extracted from the room through 
the pipe 20% and discharges it through the pipe 
20! to the wick means 282 placed on the exterior 
of the room. The moisture is thus pumped to the 
wick where it evaporates. 

In all the modi?cations, the motors may be 
controlled by proper controls similar to those 
described for Fig. 1. Also, if desired, fresh air 
from the exterior may be introduced into the air 
conditioning passageways in addition to, or in 
lieu of the air from the enclosure. In general, 
where consistent, any description given relative 
to Fig. 1 is applicable to the remaining ?gures. 
While the form of embodiment of the inven 

tion as herein disclosed, constitutes a preferred 
form, it is to be understood that other forms 
might be adopted, all coming within the scope 
of the claims which follow. 
What is claimed is as follows: 
1. An apparatus for conditioning air in a room. 

comprising a cabinet to be placed in said room 
and having a ?rst compartment and a second 
compartment, an evaporator in said ?rst com 
partment, a refrigerant liquefying unit in said 
second compartment, a ?rst horizontally disposed 
substantially straight air duct leading from with 
out said room to the bottom of said second com 
partment, a second air duct leading from the top 
of said second compartment to without said room, 
means for evaporating moisture condensed by 
said evaporator in said second compartment ad 
jacent one of said ducts, and means circulating 
air in through the lower duct into thermal ex 
change with said rcirigerant liquefying unit and 
out through the upper duct, the inlet for said ?rst 
duct being located a substantial distance below 
the outlet for said second duct whereby the re; 
circulation of air is substantially eliminated. 

2. In combination, a cabinet having a ?rst com 
partment and a second compartment located be 
low said ?rst compartment, an evaporator in said 
?rst compartment, a refrigerant liquefying unit 
in said second compartment in refrigerant flow 
relationship with said evaporator, an air intake 
at the rear of said cabinet adjacent the bottom 
of said second compartment, an air outlet at the 
rear of said cabinet a substantial distance above 
said intake, an air duct leading from said intake 
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to the front of said second compartment, and 
means for circulating coiling air in through said 
intake, through said duct, rearwardly in thermal 
exchange with said refrigerant liquefying unit 
and out through said outlet, said outlet being 
arranged to discharge the air a substantial dis? 
tance above said intake whereby recirculation 
of air is substantially eliminated. 

3. In combination, a cabinet having a ?rst com 
partment and a second compartment, an evap 
orator in said ?rst compartment, a refrigerant 
liquefying unit in said second compartment in 
refrigerant ?ow relationship with said evaporator, 
an air intake opening at the rear of said cabinet 

3 
adjacent the bottom of said second compartment, 
an air outlet opening at the rear of said cabinet 
a substantial distance above said intake opening, 
means for circulating cooling air in through said 
intake, and an air duct leading from one of said 
openings to the front of said second compartment 
whereby air circulated through said second com 
partment is required to ?ow to the front thereof 
before passing to the rear thereof, said outlet 
opening being arranged to discharge the air a 
substantial distance above said intake opening 
whereby recirculation of air is substantially elim 
inated. 

NELSON J. SMITH. 
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