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9 Claims.

This invention relates to refrigerating appara-
tus and more particularly to an improved ar-
rangement for conditioning air.

One object of this invention is to provide a
self-contained air conditioning unit which is ca-
pable of supplying conditioned air to an enclo-
sure during hot weather and also during cool
weather.

Another object of this invention is to provide a
simplified arrangement for reversing the heating
and the cooling functions of a refrigeration unit.

Anocther object of this invention is to provide
an improved arrangement for msintaining the
conditioned space at g pressure slightly higher
than that outside of the conditioned space.

A Turther object of this invention is to provide
an improved arrangement for varying the amount
of air circulated in thermal exchange with & heat
exchange element.

Still another object of this invention is to pro-
vide a simple arrangement for returning moisture
to the air in a conditioned space during the heat-
ing cycle when using a reverse cycle system,

& further object of this invention is to provide
an zir conditioning uni$ in which fresh air only
is conditioned and in which conditioned air only
is wsed for cooling the refrigerant condenser.

Merther objects and advantages of the present
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invention will be. apparent from the following -

deseription, reference being had to the accom-
panying drawings, wherein g preferred form of
the present invention is clearly shown.

In the drawings: ,

Pig. 1 is a horizonial sectional view showing
the arrangement of elements in an air condition-
ing unit embodying my invention;

Fig. 2 is a sectional view taken on the line 2-—2
of Mg, 1;

Fig. 3 is a view somewhat similar to Fig. 1 show-
ing a modifled arrangement of the refrigerating
apparatus; and

Fig. 4 is a sectional view taken on the line §—4
of Fig. 3.

Referring now to the drawings, reference nu-
meral 10 designates a cabinet which is adapted
%o be mounted in a wall opening such as a win-
dow. As shown in Fig. 1, the- cabinet 10 rests
on the window sill 2,

- Reference numeral 5 designates an a.djusta.ble :

means for filling in the space between the side
well of the cabinet {0 and the window frame {71.
Inasmuch as the cabinet {0 is adapted to rest
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directly upon the window frame 12 and since the

main window sash 13 may be lowered into en-
gagement with the top surface of the cabinef (0,
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g, 1.

no special means have been provided for filling
in above or below the cabinet 10. A dividing wall
{4 separates the cakinet 18 into & condenser com-
partment {6 and an evaporator compartment
{8. A motor-compressor unit 20 is mounted di-
rectly within the condenser compartment 16 and
is adapted to discherge compressed refrigerant
through the line 2% into the condenser 24. - The
condensed refrigerant flows from the condenser
24 through the liguid refrigerant line 26 leading
to a conventional thermostatic expansion valve
28 which controls the flow of refrigerant to the
evaporator 88. The refrigerant vaporized in the

‘evaporator 98 is returned to the motor-compressor -

unit 28 through the vapor liné 32, A thermo-
static bulb 34 placed in thermal exchange with
the refrigerant lne §2 throttles the flow of refrig- .
erant through the expansion valve 28 when foo
much lauid refrigerant accumulates in the evap-
orator 38 in accordance with well known practice.
YWhile I have shown a thermostatic valve for con-
trolling $he fow of refrigerant to the evaporator,
it is apparent thet any other suitable type of re-
frigerant fow control may be used such as g fxzed

‘restrictor.

A motor 86, which is edapteeﬂ to be operated in
either direction desived, is mounted within the
condenser compartment (6 and is adapted to
drive the condenser fan 88 and the evaporator
fan 0. Reference numeral 37 deslgnates any
conventionsl means for veversing the direction

- of rotation of the mobor 38. During the summer

season when cooling is requived, the motor 86 is
operated in a dirvection whereby the fans 38 and
48 cause air to fiow in the direction indicated by
the full line arrows in Fig, 1. During this cool-
ing season, the evaporator fan 46 circulates air
1o be conditioned over the evaporator in the di-
rection shown by the full line arrows shown in
Thus, outside air enters the evaporator
compartment 18 through the opening 46 and dis-
cherges into the room $o be conditioaed through
the opening 48. As shown by the {ull line arrows,
air from the roocm to be conditioned enters the
condenser compartment through the inlet 42 and
discherges from the condenser compartment
through the outiet 84. ‘Reference numeral B8
designates a bafile for directing the flow of air
through the condenser compartment and refer- .
ence numeral 2 designates & somewhat similar
bafie for directing the flow of air through the
evaporator compartment. L
The capeacity of the evaporator fan 40 is slight~
ly greater than the capsacity of the condenser
fan 38 whereby the amount of outside air intro-
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duced into the conditioned space by the evapora-
tor fan #0 is slightly greater than the amount
of room air which is withdrawn by the condenser
fan 38. By virtue of this construction the pres-
sure within the room will be sufficiently greater
than the pressure outside the room to prevent
any appreciable inflltration of unconditioned air
"into the conditioned space through door cracks,
ete.

It is obvious that when the air flows in the
direction indicated by the solid line arrows fresh
air only is caused to circulate over the evaporator
and is discharged into the space to be condi-
tioned at a reduced temperature and it is also
obvious that a slightly smaller quantity of con-
ditioned air from the room is circulated over
the condenser and is discharged to the outside.
During the heating cycle, however, air from the
enclosure is caused to circulate in thermal ex-

change with the evaporator so as to give up heat’

to the refrigerant in the evaporator and is there-
after discharged to the outside in a cooled con-
dition as indicated by the dotted arrows. Dur-
ing this heating cycle outside air is introduced
into the condenser compartment and is heated
by the condenser before being discharged into the
space to be conditioned.

A damper 54 which is pivotally mounted as at
86 so as to be free to swing inwardly whenever
the pressure within the evaporator compartment
is less than the pressure outside the evaporator

_compartment serves to prevent the evaporator .

fan 40 from withdrawing a greater amount of
air from the conditioned space than is introduced
into the conditioned space by the condenser fan
38. It will be observed that during the cooling
cycle the pressure exerted on the inner:face of
the damper 54 will be greater than the atmos-
pheric pressure exerted on the outside face of
the damper whereby the damper 54 will remain
closed during the cooling cycle. During the heat-
ing cycle, however, the suction of the fan 40 will
cause the damper 54 to open whereby a consid-
erable portion of the air circulated by the fan 40
will come from the outside. By properly design-
ing the capacity of the damper 54, the amount of
air circulated into the conditioned space during
the heating cycle by the fan 38 may be greater
than the amount of air withdrawn from the con-
ditioned space by the fan 40 even though the
fan 40 has a larger capacity than the fan 38.

A filter element 58 is provided adjacent the
fresh air opening 44. A similar filter element 66
is provided adjacent the fresh air opening 48 for
filtering the fresh air entering the evaporator
compartment (8.

A condensate drain pan 62 is mounted beneath
the evaporator 30 so as to collect the moisture re-
moved from the air by the evaporator 30. The
condensate thus collected in the drain pan 82
flows by gravity through the drain line 64 into
the receptacle 66 supported by the baffle 50. The
condenser fan 38 dips into the receptacle 68 and
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ditioned space, the moisture removed from the
outgoing air by the evaporator 30 will be atomized
into the incoming air by the condenser fan 38.
The condenser 24 facilitates the complete evapo-
ration of the atomized water before the con-
denser air is discharged into the room. By virtue
of this arrangement, the apparatus serves to both

. humidify and heat the air during the heating
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serves to atomize the condensate into the air -

stream flowing through the condenser compart-
ment,

During that portion of the year when it is nec-
essary to cool the air discharged into the condi-
tioned space, a considerable amount of water
will be removed from the air by the evaporator
and this water will all be discharged into the
condenser air stream and will be carried along
with the condenser air to the outside atmos-
phere.
it is necessary to heat the air supplied to the con-

During that portion of the year when

70

18

cycle.

In Fig. 3, I have shown & slightly different ar-
rangement in which the evaporator, designated
by the reference numeral 30a, extends across both
openings 46 and 48 and the condenser 24a ex-
tends across the openings 42 and 44. Like ref-
erence numerals have been used for designating
like parts in each of the modifications and ex-
cept when otherwise indicated, the elements
shown in Figs. 3 and 4 are similar in construction
and function to the corresponding elements shown
in Figs. 1 and 2. As shown in Fig. 3, the air
flowing over the evaporator first flows over one
portion of the evaporator and thereafter flows
over the other portion of the evaporator. The
same is true of the air flowing over the condenser.
This arrangement has several advantages over
the arrangement shown in Figs. 1 and 2.

Referring to Fig. 3, it will be observed that
during the heating season when the air flows
over the evaporator in the direction indicated by
the dotted line arrows, the outside air admitted
to the evaporator compartment by the damper
54 flows over one portion of the evaporator. This
arrangement serves to increase the heating ca-
pacity of the unit at such times when the tem-
perature of the outside air is greater than the
temperature of the room air which has been
cooled in flowing over the first portion of the
evaporator. Another advantage of the arrange-

“ment shown in Figs. 3 and 4 is that the con-

densate which is discharged into the condenser
air stream by the fan 38 serves to increase the
capacity of the condenser during the air cooling
cycle.

Tt will be observed that in both arrangements
the water which is atomized by the condenser fan
38 is required to pass over at least one portion of
the condenser during the air heating cycle. Thus
the condenser serves to more completely atomize
or vaporize the water added to the air by the
fan 38 before being discharged into the condi-
tioned space.

In order to simplify this disclosure no controls
have been shown. It is obvious that the com-
pressor unit and/or the fan motor 36 may be

5 thermostatically controlled in response to changes

in either the inside temperature, the outside air
temperature or a combination of both. The ther-
mostatic controls may be -either dry bulb, wet
bulb, effective temperature, or a combination of
two or more of the above, By stopping the op-
eration - of the motor-compressor unit without
stopping the fan motor 36 ventilation alone takes
place, The motor 36 may be operated in either
direction when ventilation alone is desired.

An appreciable quantity of heat will be dissi- -
pated by the motor compressor unit 20 during
operation of the refrigerating system. The ar-
rangement of the motor-compressor unit 20, with-
in the cabinet 10, is such that when cooling of
the room is required this heat is dissipated into
the air flowing to the outside. When heating of
the room air is required, this heat is dissipated
into the air stream which is discharged into the
room. The same is true of the heat dissipated
by the fan motor 36." It is apparent, therefore,
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that the heat which is given of by the motor
compressor unit 28 and the fan moior &6 is used
to advantage when heating is required but does
not interfere with the efficient operation of the
system when cooling of the air is reguired. '

‘While the form of embodiment of the invention
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 a5 follows:

1. An gll fresh-air air conditioning unit of the
window sill type comprising in combination, &
casing sdapted to0 be mounted on g window sili
of a room to be conditioned, means for dividing
said casing inte an evaporator compartment and
8 condenser compartment, said condenser com-
partment having an opening communicating with
said room end an opening communicaiing with

the outside, said eveporator compartment having

an opening communicating with the ocutside and
an opening communiesting with said room, g re-
frigerating system including an evaporator in said
evaporator compariment and a condenser in said
condenser compariment, blower means for nor-
melly flowing voom air only over said condenser
to the outside, a second blower means for nor-
mally flowing fresh air only over said evaporator
and into said reom, said evaporstor blower mesns
having a grester capacity than said condenser
blower means, means for reversing the dirvection
of rotation of both of said blower means, and
means for sdmitting outside air {o the evapora-
tor comparbtment when sald blower means are

" operating in reverse,

2. An all fresh-air air conditioning untt of the
window sill type comprising In combination, 2
casing adapbed fo ke mounted on & window sill
of & room toc be conditioned, means for dividing
sgid casing into an evaporator compartment and
& condenser compartment, said condenser com-
partinent having an opening communicgbing with
seid rcom and an opening communicating with

the outside, said evaporator compartmet having

an opening communicating with the outside and
&en opening communicating with said room, 2 re-
Irigerating system including an evaporator in said
evaporator compartment and & congdenser in said
condenser compartment, blower means for nor-
mally flowing room air over said condenser, a
second blower means for normally flowing outside
air over said eveporator, s common motor for

operating seid first and second blower means, said

second blower means having a greater capacily
then- said first named blower means, means for
reversing the direction of rotation of said blower
means so as to reverse the normal flow of air
through said evaperator compartment gnd said
condenser compartment whereby cutside air fiows
over said condenser and room air flows over said
evaporator, and means for introducing outside air
into sald evaporator compartment when said
blower means is operating in reverse.

3. Ailr conditioning spparatus comprising in
combination, a cabinet adapted to be mounted on
the window sill of a room, means for dividing
said cabinet into a condenser compartment and
an evaporator compartment, an evaporator in sald
evaporator compartment, a condenser in said con-
denser compartment, a refrigerant compressor
within said condenser compartment, refrigerant
flow connections between said condenser, evap-
orator and compressor, said evaporator compart-
ment having one opening in cne wall of said cab-
inet communicating with the air in the room to

be conditicned and having another opening in the
same- wall communicating with the air outside
said room, said condenser compartment having
an opening in the wall opposite said one wall com-
municating with the air to be conditioned in said
room and having another opening communicat-
ing with the air outside of said room, gn evap-
crator fan for circulating air in through one of

. said evaporator compartment openings and out
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through the other of sald evaporator compart-
ment openings, fan means for circulating air in
through one of said condenser compartment
openings and out through the other of said con-
denser compartment openings, and means for re-
versing the direction of rotation of said air circu-
lating fans.

4. Air conditioning apparatus comprising in
combination, a cabinet adapted to be mounted on
the window sill of a room, means for dividing said -
cabinet into a condenser compartment snd an
evaporator compartment, an evaporator in said
evaporator compartment, a condenser in said
condenser compartment, a refrigerant compressor
within said condenser compartment, refrigerant
flow connections between said condenser, evaps-
rator and compressor, said evaporator compari-
ment having one opening communicating with the
air in the room to be conditioned and having an-
cther opening communicating with the gir outside
said room, said condenser compartment having an
opening communicating with the air {0 be con-
ditioned in said room and having ancother open.-
ing communicating with the air outside of seid
room, an evaporator fan for circulafing air in
through one of said evaporator compartment
openings and out through the other of said
evaporator compartment openings, fan means for
circulating air in through one of said condenser
compartment openings and out through the ¢ther
of said condenser comparitment openings, said
condenser heing substantially coextensive with
one of said cpenings whereby substentinlly sll of
the air flowing through sa2id one condenser com-
partinent opening flows in thermal exchange with
said condenser, & common operating means for
said air circulating fans, and means for reversing
the direction of said cpsrating mesans.

5. ‘Air conditioning apparatus comprising in
combination, & cabinet adapted to be mounted on
the window sill of a room, means for dividing
sald cabinet into a condenser compariment gnd
an evaporator compartment, an evaperator in
said evaporator compartment, a condenser in sald
condenser compartment, a refrigerant compressor
within said condenser compartment, refrigerant
flow connections hetween said condenser, evapo-
rator and compressor, said evaporator compari.
ment having one opening communicating with
the air in the room to be condifioned and having
another opening communicating with the air out-
side said room, said condenser compariment
having an open:ng in one wall of said cabinet
communicating with the air to be conditioned
in said room and having another opening in said
same wall communicating with the air outside of
szid room, evaporator fan means for circulating
air in through one of said evaporator compart-
ment .openings and out through another of said
evaporator compartment openings, condenser fan
means for circulating air in through one of said
condenser compartment openings and out throuzh
the other of said condenser compartment open-
ings, means for reversing the direction of rota-
tion of both of said fan means, and means for
causing more air to enter szid room through said
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unit than is discharged from said room through
said unit.

6. An all fresh air air conditioning unit for a
~ room comprising in combination, a casing, means

for dividing said casing into an evaporator com-
partment and a condenser compartment, said con-
denser compartment having an opening commun-
icating with said room at all times and an open-
ing communicating with the outside at all times,
said evaporator compartment having an opening
communicating with the outside at all times and
an opening communicating with said room at all
- times, a refrigerating system including an evapo-

rator in said evaporator compartment and a con-
denser in said condenser compartment, blower
means for normally flowing room air over said
condenser to the outside, a second blower means
for normally flowing fresh air only over said
evaporator and into said room, means for revers-
ing the direction of rotation of both of said blower
means, and means for admitting outside air to
the evaporator compartment when said blower
means are operating in reverse.
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7. An air conditioning unit for a room com-
prising in combination, a casing, means for divid-
ing said casing into an evaporator compartment
and a condenser compartment, said condenser
compartment. having an opening permanently
communicating with said room and an opening
permanently communicating with the outside,
said evaporator compartment having an open-
ing communicating with the outside and an open-
ing communicating with said room, a refrigerat-
ing system including an evaporator in said evapo-
rator compartment and a condenser in said con-
denser compartment, blower means for normally
flowing room air over said condenser to the out-
side, & second blower means for normally flowing
fresh air over said evaporator and into said room,
means for reversing the direction of rotation of
one of said blower means, and means for admit-
ting outside air to the evaporator compartment
when said one blower means is operating in re-
verse. )

RICHARD E. GOULD.



