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This invention relates to. room cooling and -

ventilating apparatus but more particularly to
a self-contained unit having a cooling system
embodying condenser, evaporator and com-
pressor devices and which are adapted to deliver
conditioned air to a room or other space.

An object is to produce apparatus of the above
character which is adapted to introduce tem-
pered outside air into the space to be conditioned
during cool or cold weather by means of “in-
verted refrigeration” wherein room air is passed

through the evaporator and thence to the out-.

" side, and outside air is simultaneously passed
through at least a portion of the condenser and
introduced into the space to. be conditioned,

Another object of this invention is to produce
an apparatus of the above character which is
simple and inexpensive in construction and em-
bodles a damper plate which can be selectively
moved to one of several positions thereby to adapt
the unit for different purposes such as cooling,
ventilating or exhausting. '

A further object is to produce a simple and
eficlent apparatus of the above character which
can be readily adapted by changing the position
of bafle or damper plates to enable the apparatus
to be used for air cooling, ventilating, tempered
ventilating or exhausting purposes.”

A still further object is to enable apparatus
of the above character when used for air tem-
pering purposes or for the purpose of delivering
warm air, to be thermostatically controlled in
such manner that the alr passing through the
evaporator coils is automatically maintained at
such temperature that liability of frosting of the
evaporator coils is prevented.

A still further object is to produce a simple
and efficient apparatus of the above character
which can be conveniently mounted in a window
open’ng and which has the novel features of con-
struction and arrangement enabling it to be in-
expensively manufactured and to occupy a mini-
mum amount of space.

Other objects and advantages of the inven-
‘tion reside in details of construction, operation
and arrangement of parts as will be hereinafter
more specifically set forth.

- Embodiments of the invention are shown by
way of illustration but not of limitation on the
accompanying drawings in which:

Figure 1 is a front perspective view of a com-
bined ventilating and cooling unit mounted in 8
window opening;

Figure 2 is an enlarged horizontal sectional
view of the unit shown on Figure 1; :
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‘Figure 3 is a vertical sectional elevation sub-
stantially on the line 3—3 of Figure 2 showing
particularly the manner in which the bafle plate
is moved into position adjacent the condenser ;

Figure 4 is a horizontal or longitudinal: sec-
tional view of an alternate form of window unit
which can be adapted for use in addition to an
air cooler and ventilator also for the purpose of
warming or tempering air; :

Figure 5 is a horizontal or longitudinal sec-
tional view of another form of window unit in
which / temperature responsive means controls
the air delivered to the cooling coils when the
unit is employed for air warming or tempering
purposes;

Figure 6 is a fragmentary sectional elevation
on the line 6—8§ of Figure 5 showing particularly
the air discharge duct and control damper
therefor; ; - ) .

Figure 7 is a diagrammatic view showing the

operation of the unit illustrated on Figures 5
and 6 when used for air cooling purposes:
_ Pigure 8 is a view similar to Figure 7 but show-
Ing the unit adapted for use as a ventilator by
which air is forced into the room for ventilating
purposes; :

Figure 9 is a view similar to Figures 7 and 8
showing the unit adjusted for use as an air warm-

“ing or tempering device;

Figure 10 is a similar diagrammatic view show-
ing the unit adjusted for exhausting air from the
inside of the room; : )

Figures 11, 12, and 13 are diagrammatic views
showing the unit illustrated on Figures 2 and 3
adjusted for purposes of air cooling, ventilating
and exhausting respectively:

Figures 14, 15, 16 and 17 are diagrammatic
views of the unit shown on Figure 4 adjusted for
air cooling, ventilating, tempered ventilating and
exhausting respectively. -

The illustrated embodiment of the invention
comprises a window unit indicated generally at
18 which is mounted in a window opening pro- .
vided by first raising the window sash {1 suf-
ficiently to admit the rear portion of the unit,
the base resting on the window sill {2, The unit
is disposed centrally of the opening and the
open portions on opposite sides of the unit are
closed by panels 13 suitably secured in place.
The unit comprises a cabinet having a front wall
14 provided with a plurality of horizontal louvres
I8 which are, in this instance, arranged to direct
the air discharged therefrom at an upward angle
or toward the ceiling of the room to be ventilated
or cooled. A portion of the front wall i4 is free




of . louvres and is equippéd with a control knob

48 selectively movable to different positions for

controlling the operation of the fans and cool-
" ing unit disposed within the cabinet. It will be
.understood that the knob 18§ is operatively con-
nected to any suitable form of switch so that by
turning the knob the refrigerating machine and
the fan motor may be simultaneously energized,
or that the fan motor may be operated inde-
pendeéntly of the refrigerating machine; also that
the fan motor may be rotated in the desired
direction as will hereinafter more fully appear,
The cabinet also has side walls 11 and a hinged
top wall 18, the hinge being at the rear portion
so that the cover may be swung upwardly from
the inside of the room to afford access to the in-
side of the cabinet. As indicated by the broken
lines on Figure 1, the portion of the cabinet
which projects outside of the window has a
tapered top wall and the extreme outer end of

the cabinet is open as indicated particularly on -

Figure 3. :
Formed in one side wall 17 on the inside of the

room is an opening 19 protected by a series of

horizontally disposed rods 20. Formed in the
portion of the side wall disposed on the outside

is an air opening 2i which is protected by a.

screen 22. It will be observed that the openings
18 and 2! are juxtaposed to each other and a
sliding damper 23 having an operating knob or
handle 24 controls both openings. It will be
apparent that the damper 23 can completely
close off the opening 22 or materially restrict

the opening 19 or it can be moved to such posi- .

tion as to close off a portion of each of these
openings. This enables all outside air or all
inside air or a mixture of outside and inside
air to be drawn Into the cabinet as will herein-
after appear. )

Arranged inside’ of the cabinet 10 is a com-
pressor type refrigerating machine of the type
including a condenser 25 and evaporator or cool-
Ing coil 26 and a motor compressor unit 27.
Since the construction and operation of these
parts form no part of the present invention and
are well-known to those skilled in this art,
further description and illustration is not con-
sidered necessary. Suffice it to say that the con-
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rearwardly in an inclined fashion termlnatlnz
near one end of the condenser 28. This sep-
arates the cabinet into an evaporator chamber
E and a condenser chamber C.

In this instance, an electric motor 32 is dis-
posed within the condenser chamber C and -has
its armature shaft 33 projecting beyond opposite
ends and in a direction longitudinally of the
cabinet. Secured to one end of the shaft 33
and disposed within the conderiser chamber C
is a radial bladed or propeller type fan 34 and
fixed to the opposite end of the shaft 83 and
positioned within the evaporator chamber E is a
similar fan 38, the latter being somewhat smaller
than the fan 34. The blades of the fans 34 and
38 are similarly inclined so that in the operation
of the motor 32 which is a reversible motor, the
fans create streams of air extending in the same
direction. About the fan 34 is a shroud 36 which
is connected to the partition 31 and also to the
edge of one of the fins 28 of the condenser.
About the fan 35 is a shroud 37 and it will be ob-
served that the fan 38 is juxtaposed to the air
openings 19 and 22 so as to draw in air through
one or both of such openings or discharge air
therethrough as will hereinafter appear.

Suitably mounted in the chamber in rear of
the filter 30 are channels or guides 38 adapted
to receive side edges of a plate or damper 39
having a handle 40. When in place in the guides
38 the damper 39 blocks the passage of air into
the room through the filter 30.

By lifting the hinged cover 18 of the cabinet,
the handle 40 may be grasped to remove bodily
the damper from the guides 38. As indicated on
Figure 3, in the rear portion of the cabinet is a
rearwardly and downwardly curved gulde 41, it
being understood that a similar guide is at-
tached to the plate in which the fan shroud 38 is
mounted. The guides 41 enable the damper 39
when the cover 13 is swung upwardly, to be fitted
into the guides 41 so that opposite side edges of
the panel engage respectively guides 41. The
damper 39 then may be forced rearwardly and
downwardly along the guide 4( to assume g posi-
tion directly in front of the left-hand portion of

. the condenser 2§ substantially as indicated by

denser is made up of a series of coils 28 arranged .

in vertically spaced relation (Figure 3) and a
plurality of vertically disposed, closely spaced
fins or plates 29 to receive the colls 28. As shown
the condenser 28 covers substantially the entire
opening at the rear end of the cabinet. The
cooling coil is disposed. at the front end of the
unit and is arranged vertically to cover a sub-
stantial portion. of the front portion thereof
closely arranged to the louvres 15. The remain-
ing portion of the front opening of the cabinet
is covered by a suitable filter 30.

The motor-compressor unit 21, the condenser
26 and the cooling coil 28 are connected together
by suitable tubing, not shown. A suitable re-
frigerant expansion means, not shown, such as
a thermostatic expansion valve or capillary re-
strictor tube is located in the refrigerant circuit
between the outlet of the condenser 25 and the
inlet of the cooling coil 28 in a manner well
xderstood to those skilled in the refrigeration

As shown, the inside of the cabinet is divided
into two compartments by a wall or partition 3{
having sultable insulation. This wall extends in
an irregular manner from the front wall between
the filter 30 and the cooling coil 28 and thence

50

55

60

the broken lines on Figure 2. The damper 39
is preferably of material sufficiently flexible to
enable it to accommodate itself to curvilinear
guides of this type.

" The operation of the above described appa-
ratus is diagrammatically illustrated in Figures.
11 to 13. In Figure 11, it will be noted that the
damper 39 is disposed in rear of the filter 30
so as to shut off the passage of air through the
filter. The cooling apparatus is rendered opeéera-
tive and the fan motor 32 which is controlled
independently of the cooling apparatus is oper-
ated to drive the fans 34 and 3§ in the direction
of the arrow a. The fan 34 draws in air from

. the outside over a portion of the condenser as
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indicated by the arrows, thus.imparting a cool-
ing influence to the condenser. It will be ob-
served that the air is drawn in through the
right-hand side of the condenser and discharged
through the left-hand side of the condenser.
The slide damper 28 is moved to such position
that a porfion of the air may be drawn from
the room through the opening I8 and another
portion through the opening 21. The air drawn
into the evaporator chamber by the fan 35 is
forced over the cooling coil 26 and into the
room, thereby supplying cooled air to the room.

"Of course, the slide damper 23 may be adjusted
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to. one . position or another to control the air
drawn in by the fan 35,

When it is desired to use the apparatus for
ventilating purposes, the damper 39 is disposed
in the position shown on Figure 12 or in front
of the left-hand portion of the condenser 28.
In this instance, the cooling apparatus is shut
off and the fan motor 82 is operated to rotate
the armature shaft in the direction of the arrow
b which is the same as that shown on Figure 11.
The air drawn In by the fan 34 is forced into
the room through the filter 30 and the air drawn
in by the fan 36 is forced through the cooling
coil 28 and into the room. Thus it will be ap-
parent that both fans 34 and 35 operate con-
Jointly to deliver air to the room when the ap-
paratus Is used for ventilating purposes. In this
instance, the slide damper 23 is moved to such
position as to shut off the room air so that all
outside air is discharged into the room.

In some instances, it is desirable to utilize an
-apparatus for exhausting air from the room, as,
for example, where the room is filled with smoke.
Referring to Figure 13, it will be understood that
the parts are arranged similarly to the showing
on Figure 12. However, in this case; the fan
motor 32 is reversed, thereby causing fans 34
and 38 to rotate in the opposite direction or in
the direction Indicated by the arrow c. ' This
reverse rotation of the fans creates streams of
air from the room through the filtér 30 and
cooling coil 28 and out through the right-hand
portion of the condenser 25 and the outside open-
ing 21 respectively, the slide -damper 23 being
disposed in position to close the opening to the
inside of the room.

The alternate form of the invention shown on
PFigure 4 is similar to that above described with
the exception that the fan 34e has its blades
differently inclined or pitched so that in the
operation of the reversible motor 82a the fans

- 84a and 38a work in opposite directions and the
longitudinal thrust imparted by the fans in the
operation of the motor is in opposite directions,
this being one of the advantages of the arrange-
ment in that it reduces the thrust imposed on the
motor shaft 33a. In this instance, the remov-
able damper panel 39a is turned 90°' to enable
it to be mounted in the guides in rear' of the
condenser 28a, the guide channels being sepa-
rated from each other sufficiently to accommo-
date the damper in that position. It will also be
observed that the shroud for the fan 34q has a
lateral extension reducing the size of the opening
through the condenser on the right-hand portion
of the figure. This is of importance in increas-
ing the velocity of air discharged from the unit
when employed for cooling purposes (Figure 14)
and reduces the area of the condenser through
which air passes when the unit is used for tem-
pered ventilating (Figure 16). ]

The operation of the apparatus shown on
Figure 4 is  diagrammatically illustrated on
Figures 14 to 17 inclusive. Figure 14 shows the
apparatus used for air cooling purposes, the cool-
ing apparatus operating as well as the fans. The
latter rotate in the direction of the arrow q.
From a comparison of the arrows on Figure 14
and those on Figure 11, it will be observed that
the only difference is that the condenser fan 34q

3

" larity or pitch of the blades of the fan 34a.
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operates to draw in air from the outside through .

the left-hand portion of the condenser and . dis-
charge it through the right-hand portion of the
condenser. This operation is due, as will be
readily understood, to the change in the angu-

Figure 15 shows the apparatus used for venti-
lating purposes and comparing that figure with
Figure 12, it will be noted that the baffle or
damper plate 89q is similarly arranged, although
the slide damper 23q-is adjusted to an interme-
diate position uncovering a portion of the open-
ings leading to the inside of the room and to
the outside.” The fans are driven in the direc-
tion of the arrow %’ or in a direction opposite to
that shown in Figure 12. As a result the fan
34 discharges air into the room similar to the
showing on Figure 12 but the evaporator fan 85a
draws air from the inside of the room, and, as
shown, discharges a portion outside and another
portion is returned to the room.

The parts shown on Figure 16 are disposed
similarly to the arrangement shown on Figure
15, the fans being driven in the same direction.
However, in this case the cooling apparatus is
operated and as a result air drawn in from the
outside is warmed or tempered in passing over
the right-hand portion of the condenser 25a.
The air will also pick up by radiation some heat
from the left-hand portion of the condenser.
The room air passes over the evaporator 26a
and imparts its heat thereto and is then dis-
charged to. the outside through the opening
22q. It will thus be apparent that the source of
heat is derived from the air from the inside of
the room upon passing through the evaporator
and thence to the outside, this being of particu- -
lar advantage in that the accumuiation of frost
on the evaporator coils is prevented. As a fur-
ther use of this apparatus, Figure 17 illustrates
its operation for exhausting purposes by which
alr from the inside of the room is exhausted to
The operation of the apparatus if
this case is somewhat different from that shown
In Figure 13 in that the evaporator fan 35a
draws air from the inside of the room through
the opening 19 and passes it over the cooling
coil 26a to the inside of tHe room, the fans be-
ing operated in the direction of the arrow ¢’

5 which is opposite to the direction of rotation

of the fans according to Figure 13.

From the above description with respect to. the
apparatus shown in Figure 4 it will be apparent
that the unit may be used for air cooling pur-
poses, for ventilating purposes, for warming air
introduced into the room and for exhausting air

from the room. It will be understood that the

cooling apparatus is operated only when the ap-
paratus is used for air cooling or tempered ven-
tilating purposes. By enabling the apparatus to
have such a variety of uses, its usefulness is of
much wider scope and during greater portions
of the year.

In the alternate form of the invention shown
on Figures 5 to 10, the condenser 25, motor
compressor unit 2T and evaporator 265 is sim-
flarly arranged. Also the reversible motor 32b,
condenser fan 34b and evaporator fan 35b are
similar in structure and operation to the form
of the invention shown on Figures 2 and 11 to-13.
In this instance, in addition to the damper plate
39b is a similar damper plate 42 which is con-
veniently mounted directly in rear of the damper
39b with the side edges mounted . in similar
guides. Arranged directly in rear of the left-
hand portioni of the condenser 256 are guides
43 to'receive the damper plates 38b and 42 after
they have been turned through a 90° arc as-de--
sceribed in connection with Figure 4: Arranged
in advance of the cooling coil 26b is a pair of
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" guides 44 which are adapted to receive one of
the damper plates 39> and 42. It will be ob-
served that the cooling coll 28b is spaced s slight,
distance rearwardly of the guides 44 to provide
with a bafle plate, when the latter is in Dlace,
a vertical passage 48 which communicates at its
upper end with a horizontal passage or duct 48
which extends rearwardly having an open Tear
end communicating with the outside, a rain
shield 47 being disposed at the rear end of the
pessage 46. A similar shield 48 extends out-

" wardly beyond the top of the condenser coil 28b. -

At the juncture of the passages 45 and 48 is a
flap valve 48 which is mounted on a horizontal
pivot 50 and has a spring 81 for holding the
valve normally seated to seal the duct 45 from
the duct 46. When the baflle plate, such as the
plate 42, is inserted in its guides 44 after the
cover I8b has first been swung upwardly, the
valve 49 is engaged by the damper plate 42 and
swung to its open or dotted line. position (Fig-
ure 6). i

" Referring. now to the diagrammatic views 7
to 10, inclusive, it will be understood that Figure
7 shows an arrangement of the parts when the
apparatus is used for air cooling purposes. In

that form the damper plates 42 and 390 are dis-

posed in their guides in rear of the filter 30b,
the fans and other parts operating in accord-
ance with the above description in connection
with Figure 11. The cooling apparatus is placed
in operation and the fan 34b draws in air through
the right-hand portion of the condenser 256b and
discharges the same through the left-hand por-
tion of the condenser. The evaporator fan 35b
draws in air through one or both of the side
openings and forces the same through the evap-
orator 26b and into the room. When the ap-
paratus is used for ventilating purposes, the baf-
fles 38b and 42 are removed from their position
directly in rear of the filter 30b and inserted
into the guides 43 in rear of the left-hand por-
tion of the condenser. It will be apparen{ that
the apparatus then is adapted to operate sim-
ilarly to that described in connection with Figure .
12, both fans operating to draw in outside afr
and discharge the same into the room.

When it is desired to use the apparatus for
tempered ventilating purposes or for warming air
discharged into the room, the damper plate 39b
is disposed in rear of the left-hand portion of
the condenser 25b. The damper 42 is disposed
in the guides 44 in advance of the evaporator
26b. The cooling apparatus is then operated and
also the fans are placed in operation. The con-
denser fan 34b then draws in air through the
right-hand portion of the condenser 25b, the air
thus being warmed or tempered and such air
is then discharged into the room through the
filter 300. On the other hand, the evaporator
fan 35b operates to draw in outside air, inside

air or a mixture of outside and inside air as will.

hereinafter appear, and forces the same through
the evaporator 26b into the vertical passage 48,
From the passage #5, the air passes rearwardly

from the apparatus through the horizontal duct

46.

In order to prevent frost or ice from accumu-~
lating on the evaporator when the apparatus is
used for tempered ventilating purposes, it is nec-
essary that the surface temperature of the evap-
orator 26b be maintained above 32° F. at all
times. The accumulation of frost or ice on the
evaporator 26b would restrict and eventually stop
the air flow through the evaporator and possibly

23,584

damage it. In order to malnta.in the surface
- of the evaporator above 32° F., it 1s necessary
that the temperature of the air entering the
evaporator be sufficiently high to provide suff-
8 cient heat load to the evaporator, " Ag the tem-
perature of the air leaving the evaporator bears
a certain relationship to the temperature of the .
air entering the evaporator in a unit of this type,
the temperature of the leaving air may be em-
10 ployed as & means of controlling the entering afr
temperature through use of s suitable damper
controlling the proportion of outside and inaide
air entering the evaporator, said damper being
thermostatically operated and the temperature
18 responsive element being placed in the air stream
leaving the evaporator. For this purpose, the
slide damper 23b is arranged to be moved in re-
sponse to the temperature changes of the air
leaving the evaporator coil 28b in such a man-
20 ner as to regulate the proportion of inside and
outside air drawn in by the evaporator fan 35b
or to enable all outside air to be drawn in by
that fan. For this purpose, a slide damper 23b
has a bracket 52 which has & pin 53 riding in a
25 longitudinally elongate slot b4 in an arm §5, The
arm 88 is pivoted between its ends at 58 and is
-normally urged to a position closing the outside
opening 22b by a spring 51. Engaging the op-
posite end of the arm 58 is a thermostatic bellows
30 88 which is anchored at one end within the cab-
inet and has a tube B9 communicating with a
bulb 60 disposed in close relationship to the
evaporator coil 260 and within the chamber 48.
The bulb 60 may contain & suitable liquid which
35 responds to temperature changes so that as the
temperature of the air leaving the evaporator in-
creases, the hellows 58 expands and overcomes
the tension of the spring §7 to move the slide
damper 23b in a direction to open the outside
40 opening 22b and reduce the inside opening 18b,
The converse action of the damper takes place
when the temperature of the air leaving the
evaporator decreases,
It will be understood that other forms of tem-
45 perature responsive devices may be employed for
actuating the slide damper. Furthermore, it will
be understood that the slide damper may be
actuated In response to temperature changes
within the evaporator chamber, the refrigerant
50 in the evaporator itself or the outside tempera-
ture, as will readily-be apparent to those skilled
in this art. By providing thermal responsive
means to control the air drawn into the evapo-
rator chamber, frosting of the evaporator 26b is
55 overcome, thereby enabling the apparatus to be
employed effectively as an alr warming or tem-
pering apparatus for introducing fresh tempered

_air into the room when the outside temperature

is relatively low. A knob 241 enables the slide
00 damper 23b to be operated manually, suitable
means being afforded to retain the damper in the
desired position of adjustment. In this instance,
the knob 24b is in screw-threaded engagement
with the stem carried by the damper 23b, the
#5 stem being adapted to ride in an elongated slot in
. & relatively narrow strip 61. The knob 24b is
first loosened and then the damper 23b can be
manually moved to the desired position, where-
upon the knob is tightened upon its stem so as to

70 hold it in place.

In the form of the invention shown in Figure
10, the operation of the fan motor 320 is re-
versed and air is withdrawn from the room and
discharged to the outside by operation of both

™8 ot the fans. As above explained, the cooling
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apparatus is inoperative when the apparatus is
used for exhausting purposes as well as when
the apparatus is used solely for ventilating pur-
es. - :
posl"rom the above description, it will be apparent
that we have produced a single unit for supplying
to a room cool, dehumdified, fresh air, or which
can-be employed to introduce in - sizable volume
filtered outside air when the refrigerating ma-
chine is not operating, or which can be employed
to exhaust from the room air in large volume or
~when desired, introduce into the room heated
flltered outside air. It will' be manifest that
the unit is compact and the parts have been so
arranged as to reduce to & minimum the size
of the cabinet. The use of propeller type fans
is of importance from a cost standpoint and it
will be observed that mneither fan is disposed
closely to an opening or to an imperforate wall
so that not only is the efficiency increased but the
noise is reduced to a minimum. It will further
be observed that the arrangement of the fans is
such as to create an exceedingly uniform flow of
a'r through all parts of the condenser and evap-
orator. By arranging the axes of the fans and
the fan motor longitudinally of the cabinet, the
depth of the cabinet is materially reduced. The
removal of the condensate in g refrigerating ma-
chine of this character is of importance and
the particular method of condensate removal in
this apparatus makes possible the above described

fan arrangement, and although the means of-

condensate removal is generally indicated on
Figure 3 of the drawings, detailed description
and further illustration is not considered neces-
sary since the same is fully shown and described
In our co-pending application Serial No. 303,966,
filed November 13, 1939. )
Another advantage of employing propeller type
fans is that it makes possible the reversing fea-
ture above described. The arrangement of the
"fan motor as well as the motor-compressor unit

in the condenser chamber militates against -

heated air being supplied to the space to be con-
ditioned and both the fan motor and the motor
compressor unit are so positioned that air. cur-
rents from the condenser fan impart a cooling
influence thereto. :

It is to be understood that numerous changes
in details of construction, operation and arrange-
ment of parts may be effected without departing
from the spirit of the invention especially as de-
fined in the appended claims. The expressions
“inside” and “outside” in the claims refer respec-
tively to the room or space to be air-conditioned

and to the space outside of the room or space to’

be conditioned. Furthermore, it is to be under-
stood that the expressions “condenser chamber”
and “evaporator chamber” as used in the claims
is to define those chambers containing the evap-
orator or the condenser,

What we claim is:

1.In an air conditioning unit, =a cabinet.

adapted to be disposed within a window opening,
an opening at the front communicating with the
inside of the space to be conditioned and an open-
ing at the rear communicating with the outside,
a cover for said cabinet, a partition separating
the inside of the cabinet into two chambers and
extending from a point substantially midway of
the front opening diagonally toward one side of
~ the cabinet, a refrigerating machine including
an evaporator substantially covering the front
opening of one chamber and a condenser sub-
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8
stantially covering the rear opening of the other
chamber, the evaporator chamber having side
openings communicating respectively. with the
inside and outside of the space to be conditioned,
& damper for said side openings adapted to un-

cover one or the other or a portion of each, a

two way operating fan in each chamber, the con-
denser chamber fan being arranged normally to
draw in outside air through a portion of the con-
denser and discharge same through another por- .
tion of the condenser, and concomitantly the
evaporator chamber fan operating to draw in air
and discharge same over the evaporator into the
space to be conditioned, and a reversible motor
for driving said fans, said fans being arranged
to impart longitudinal thrusts in the same direc-
tion, )

2. In an alr conditioning unit, a cabinet adapt-
ed to be disposed within a window opening, an
opening at the front communicating with the in-.
side .of the space to be conditioned and an open-
ing at the rear communicating with the outside,
8 cover for said cabinet, a partition separating
the inside of the cabinet into two chambers and
extending from a point substantially midway of
the front opening diagonally toward one side of
the cabinet, a refrigerating machine including an
evaporator substantially covering the front open-
ing of one chamber and & condenser substantially
covering the rear opening of the other chamber,
the evaporator chamber having side openings
communicating respectively with the inside and
outside of the space to be conditioned, a damper
for said side openings adapted to uncover one or
the other or a portion of each, a two way operat-
ing fan in each chamber, the condenser chamber
fan being arranged normally to draw in outside
air through a portion of the condenser-.and dis.
charge same through another portion of the con-
denseér, and concomitantly the evaporator cham-
ber fan operating to draw in air and discharge
same over ‘the evaporator into the space to be
conditioned, and a reversible motor for driving
said fans, said fans being constructed to impart
longitudinal thrusts in opposite directions.

3.In an air conditioning unit, a cabinet
adapted to be disposed within a window opening,
an opening at the front communicating with the
inside of the space to be conditioned and an
opening at the rear communicating with the out-
side, a cover for said cabinet, a partition sepa-
rating the inside of the cabinet into two cham-
bers and extending from a point substantially
midway of the front opening diagonally toward
one side of the cabinet, a refrigerating machine
including an evaporator substantially covering
the front opening of one chamber and a con-
denser substantially covering the rear opening
of the other chamber, the evaporator chamber
having side openings communicating respectively
with the inside and outside of the space to be
conditioned, a damper for said side openings
adapted to uncover one or the other or a portion
of each, a two way operating fan in each cham-
ber, the condenser chamber fan being arranged
normally to draw in outside air through a por-
tion of the condenser and discharge - same
through another portion of the condenser, and
concomitantly the evaporator chamber fan oper-
ating to draw in air and discharge same over
the evaporator into the space to be conditioned,
and a reversible motor for driving said fans, said
fans being constructed to ‘impart longitudinal
thrusts in opposite directions.
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4. An aif conditioning unit comprising a sub-
stantially rectangular casing adapted to be posi-
tioned in a window of a space to be conditioned,
the front wall and at least a portion of the sides,
bottom and top of said casing extending into the
space to be conditioned, a vertical transverse par-
~ tition dividing said casing into two chambers,
one of the chambers having an outside opening
at the rear end thereof and the other of the
chambers -having & front air outlet opening and
a lateral air inlet opening, one of the chambers
containing a motor-compressor unit, a fan, a
motor for operating sald fan and a condenser
substantially co-extensive with sald rear open-
ing, the axes of said fan motor and fan being
substantially parallel to sald.condenser, means
including a shroud for said fan dividing said last
chamber into two compartments whereby the fan
is adapted to draw in air through one portion of

the condenser and discharge the same through -

another portion of the condenser, the other of

sald chambers containing a fan, a shaft leading.

from said fan motor extending through said par-
titlon for operating said last fan, and an evap-
orator covering the front air outlet and arranged
substantially parallel to said condenser.

5. An air conditioning unit comprising a cas-
ing adapted to be positioned in a window of a
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. throuéh said i'nside condenser chamber opening,
‘and when driven in the opposite direction to
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draw inside air through said inside condenser

“chamber opening and discharge such inside air
- through said outside condenser chamber open-

ing, and bafle means adjustable to cooperate
with sald air forcing means to direct air from
the outside over said portion of said condenser
into the condenser chamber and back to the
outside over another portion of said condenser
when said reversible air forcing means is operat-
ing in the first mentioned direction. ]

7, An air conditioning and ventilating unit

. comprising a cabinet having separate evaporator

15

25

space to be conditioned, a portion of said casing .

being disposed on the inside and another portion
on the outside of the window, a vertical trans-
. verse partition extending from a point substan-

tially centrally of the front wall of the casing

and terminating at a point adjacent the rear end
of one of the side walls thereof thereby dividing
the casing into two chambers, one of the cham-
bers having an outside opening and the other of
. the chambers having outlet and inlet openings,
said first chamber containing a motor-com-
pressor unit, 8 fan, & motor for operatin® said
fan, and a condenser covering the outside open-
ing of said one chamber, said fan and fan motor
having their axes substantially parallel to the
_condenser, the other of said chambers containing

a fan having its axis in alignment with said first -

fan and operatively connected to said fan motor,
sald second fan being arranged to draw in air
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and condenser chambers, the evaporator cham-
ber being provided with an air inlet and an open-

‘ing communicating with the inside of the space

to be conditioned, the condenser chamber having
an opening communicating with the inside of
the space to be conditioned and an opening com-
municating with the outside of said space, a re-
frigerating apparatus including an evaporator in
the evaporator chamber and & condenser in the
condenser chamber, reversible air forcing means
in the condenser chamber arranged when driven
in one direction to draw outside air through said
outside condenser chamber opening and through
a portion of said condenser and to discharge such
outside air through said inside condenser cham-
ber opening, and when driven in the opposite
direction to draw inside air through said inside
condenser chamber opening and discharge such
inside air through said outside condenser cham-
ber opening, baffle means adjustable to cooperate
with said air forcing means to direct air from
the outside over said portion of said condenser
into the condenser chamber and back to the

- outside over another portion of said condenser

. when said reversible air forcing means is operat-

through said inlet opening and discharge same .

through said outlet opening over the evaporator,
and an evaporator substantially covering said
air outlet opening and arranged substantially
parallel to sald condenser, and means in sald
first chamber associated with sald first fan for
dividing same into two compartments, whereby
alr is drawn in through one portion of the con-
- denser and discharged through another portion
of the condenser. ,

6. An air conditioning and ventilating unit
comprising a cabinet having separate evaporator
and condenser chambers, the evaporator cham-
ber being provided with an air inlet and an open-
ing communicating with the inside of the space
to be conditioned, the condenser cliamber hav-
ing an opening communicating with the inside
of the space to be conditioned and an opening
communicating with the outside of said space,
a refrigerating apparatus including an evapo-
rator in the evaporator chamber and a.con-
denser in the condenser chamber, means for cir-
culating air through said evaporator chamber, re-
versible air forcing means in the condenser
" chamber arranged when driven in one direction
to draw outside air through said outside con-
denser chamber opening and through a portion
of said condenser and to discharge such alr
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ing in the first mentioned direction, and a fan
in said evaporator chamber operatively con-
nected to said reversible air forcing means for
forcing air from said.evaporator inlet through
said inside evaporator opening to the inside of
the space to be conditioned or upon operation
of sald. reversible air forcing means in the op-
posite direction to force air through sald evap-
orator chamber in the opposite direction.

8. An air conditioning unit comprising a cab-
inet having an evaporator chamber and a con-
denser chamber, each communicating with the
outside and inside of the space to be conditioned,
a refrigerating apparatus within said cabinet in-
cluding an evaporator in said evaporator cham-
ber, & condenser and a motor-compressor unit
in said condenser chamber, reversible air forcing
means in said- cabinet for forcing air through
said condenser chamber from the outside to the
inside when said air forcing means is operating
in one direction and from the inside to the out-
side when said reversible means is operating in
the opposite direction, and baffle means in said
condenser chamber adjustable to cooperate with
said air forcing means to direct air from the
outside into said condenser chamber and back
to the outside when said reversible air forcing
means is operating in the first mentioned di-
rection. ]

9. In an air conditioning unit, a cabinet
adapted to be disposed within & window opening,
an opening at the front communicating with the
inside of the space to be conditioned and .an .
opening at the rear communicating with the out-
side, & partition separating the inside of the cab-
inet into two chambers and extending from a




point substantially midway of the front opening
diagonally toward one side of the cabinet, a re-
frigerating machine including an evaporator sub-
stantially covering the front opening of one
chamber and a condenser substantially covering
the rear opening of the other chamber, the evap-
orator chamber having side openings communi-
cating respectively with the inside and outside
of the space to be conditioned, a damper for said
side openings adjustable to uncover one or the
other or a portion of each, a fan in ezch cham-
" ber, the condenser chamber fan being arranged
normally to draw in outside air through a por-
tlon of the condenser and discharge same
through another portion of the condenser to the
outside of the space to be conditioned, a motor
common to said fans and arranged in the con-
denser chamber, and bafle means in said con-
denser chamber adjustable to cooperate with said
condeniser chamber fzn to discharge air through
the front opening of the condenser chamber.
10. In an air conditioning unit, a cabinet
adapled to be disposed within a window opening,
an opering at the front communicating with the
inside of the space to be conditioned and an open-
ing at the reer communicating with the outside,
a partition separating the inside of the cabinet
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ranged normally to draw air through one or both
of said side openings and discharge such alr
through said front opening, and a reversible mo-
tor common to said fans. :

12. In an air conditioning unit, a cabinet hav-
ing an evaporator chamber, an evaporator of a
refrigerating apparatus in said chamber, open-

- Ings in said chamber communicating respectively
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with the inside znd outside of the space to be-
conditioned, a passageway providing an addi-
tional ecommunication between said chamber and
the outside of the space to be conditioned, a
closure for said passagewey, and temperature re-
sponsive means for closing one or. the other of
sald cpenings or partially uncovering both of said

13. An air conditioning unit comprising a cas-
ing adapted to be positioned in a window of a
space to be conditioned, a portion of said casing
being disposed on the inside and another por-
tion on the outside of the window, a vertically
arranged transversely disposed partition divid-
ing said casing into two chambers, one of the
chambers having an outside opening at the rear
end thereof and the other chamber having a
front air outlet opening and a pair of air inlet

. openings communicating respectively with the

. into a condenser chamber and an evaporator °

chamber and extending from a point substantizl-
Iy midway of the front opening diagonally to-
ward one side of the cabinet, a refrigerating ma-
chine including an evaporator substantially cov-
ering the front opening of the evaporator cham-
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ber and a condenser substantially covering the -

rear opening of the condenser chamber, the evap-
orator chamber having side openings communi-
cating respectively with the inside -and outside
"space to be conditioned, a damper for said side’
opening adapted to uncover one or the other or
a portion of each, there being a front opening
for the condenser chamber in alignment with
said eveporator, a filter covering said front con-
denser chamber opening, a two-way operating
fan in each chamber, the condenser chamber fan
being arranged normally to draw in outside air
through a portion of the condenser and discharge
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same through another portion of the condenser, -

a reversible motor commoén to said fans, and baf-
fle means in said condenser chamber adjustable
to cooperate with said condenser chamber fans
to discharge air through the front opening of the
condenser chamber.

11. In an air conditioning unit,” a cabinet
adapted to be disposed within a window opening,
an opening at the front communicating with the
inside of the spzce to be conditioned and an
opening at the rear communicating with the out-
side, a partition separating the inside of the cabi-
net into two chambers and extending from a
point substantially midway of the front opening
diagonally toward one side of the cabinet, a re-
frigerating machine including an evaporator
substantially covering the front opening of one
chamber and a condehnser substantially covering
the rear opening of the other chamber, the evap-
orator chamber having side openings communi-
cating respectively with the inside and outside
of the space to be conditioned, a damper for said
side openings adjustable to uncover one or the
other or a portion of each, a two-wsy operating
fan in each chamber, the condenser chamber
fan being arranged normasally to draw in outside
air through a portion of the condenser and dis-
charge seme through another portion of the con-"
denser, the evaporator chamber fan being ar-
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inside end outside of the space to be conditioned,
& damper common to said air inlet openings and
adjustable to close one or the other, one of the
chambers containing a motor-compressor unit, a
fan, a motor for operating said fan, and a con-
denser substantially co-extensive with said rear
opening, the axes of said fan motor and fan be-
ing substantially pzrallel to said condenser,
means including a shroud for said fan dividing
sald last chamber into two compartments where-
by the fan is adapted to draw in air through one
portjon of the condenser and discherge the same
throigh another portion of the condenser, the
other of said chambers containing a fan, a shaft
leading from said fan motor extending :hrough
said partition for operating said lgst fan, and an -
evaporator covering the front air outlet opening
and arranged substantially parallel to said con-
denser. ‘ :

14. An air conditioning unit comprising a cas-
ing adapted to be positioned in a window of a
space to be conditioned, a portion of said casing
being disposed on the inside and ancther portion
on the outside of the window, a vertically ar-
ranged transversely 'disposed pzrtition dividing

. said casing into two chambers, one of the cham-

bers having an outside opening at the rear end
thereof and the other chamber having a front air
outlet opening and a pair of air inlet openings
communicating respectively with the inside and
outside of the space to be conditioned, damper
means for controlling the flow of air through said
air inlet openings, one of. the chambers contain-
ing & motor-compressor unit, a fan, a motor for
operating szid fan, and a condenser substantially
co-extensive with said rear opening, the axes of
said fan motor and fan being substantially par-
allel to said condenser, means including a shroud
for said fan dividing said last chamber into two
compartments whereby the fan is adapted to draw

in air through one portion of the condenser and . -

discharge the same through another portion of
the condenser, the other of said chambers con-
taining a fan, a shaft leading from said fan mo-
tor extending through said partition for operat-
ing said last fan, and an evaporator covering the.
front end outlet opening and arranged substan-
tially parallel to said condenser.




15. 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 & condenser compartment and an
evaporator compartment, an evaporator in said
evaporator compartment, a_ condenser. in said
condenser compartment, a refrigerant compres-
sor within said condenser compartment, refrig-
erant flow connections between sald condenser,
evaporator and compressor, said evaporator com-
partmént having one opening communicating
with the room to be conditioned and having
another opening communicating with the out-
side of said room, said condenser * compartment
having an; opening communicating wn;h said
room and ‘having another opening communi-
cating with" the outside of said room, an
evaporator fan for circulating air in through one
of said evaporator compartment openings and
out through the other of said evaporator com-
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denser compartment openings, means. for revers-
ing the direction of rotation of both of said fan

" ‘means, and means for causing more air to enter
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partment 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 cir-
culating fans.

16. 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 and
an evaporator compartment, an evaporator in
said evaporator compartment, a condenser in said
condenser compartment, a refrigerant compres-

sor within said condenser compartment, refrig- -

erant flow connections between said condenser,
evaporator and compressor, said evaporator com-
partment having one opening communicating:
with the room to be conditioned and having an-
other opening communicating with the outside
of said room, said condenser compartment hav-
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said room through said unit than is discharged
from said room through said unit,

18. The method of conditioning air for an en-
closure which comprises operating one air pro-
pelling means so as to propel one stream of air
into said enclosure and operating another air
propelling means so as to propel another stream

_of air out of said enclosure, evaporating a volatile

liquid refrigerant in thermal exchange with one
of said streams so as to vaporize said refrigerant
and cool sald stream of air, condensing the va-
porized refrigerant in thermal exchange with the
other of said streams so as to heat said other
stream, and reversing the direction of flow of
said streams by reversing the direction of oper-

‘ation of the air propelling means.

19. An air conditioning unit for & room com-
prising in combination, a casing, means for di-
viding said casing into an evaporator compart-
ment and a condenser compartment, saild con-
denser compartment having an opening commu-
nicating with said room and an opening com-

. municating with the outside, said evaporator
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compartment having an opening communicating
with the outside and an opening communicating
with said room, a refrigerating system including
an evaporator in said evaporator compartment
and a condenser in said condenser compartment,
blower means for normally fiowing room air over
said condenser to the outside, a second blower
means for normally flowing fresh air over said
evaporator and into said room, means for revers-
ing the direction of rotation of both of said blow-
er means, and means for admitting outside air to

- the evaporator compartment when said blower
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ing an opening. communicating with said room

and having another opening communicating with
the outside of said room, an evaporator fan for

- circulating 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 other of said condenser compart-
ment openings, a common operating means for
said air circulating fans, and means for revers-
ing the direction of said operating means.

17. 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 and an
evaporator compartment, an evaporator in said
evaporator compartment, a condenser in said
condenser compartment, a refrigerant compres-
sor within said condenser compartment, refriger-
ant flow connections between said condenser,
evaporator and compressor, said evaporator com-
partment having one opening communicating
with the room to be conditioned and having an-
other opening communicating with the outside
of said room, said condenser compartment hav-
ing an opening communicating with said room
and having another opening communicating with
the outside of said room, evaporator fan means
for circulating air in through one of said evapo-
rator compartment openings and out through an-
other of said evaporator compartment openings,
condenser . fan means for circulating air  in
through - one of said condenser compartment
openinzs and out throush the other of said con-
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" means are.operating in reverse,

20. An air conditioning unit for a room com-
prising in combination, a casing, means for di-
viding said casing into an evaporator compart-
ment and a condenser compartment, said con-
denser compartment having an opening com- .
municating with said room and an opening com-
municating with the outside, said evaporator
compartment having an opening communicat-
ing with the outside and an opening communi-
cating with said room, a refrigerating system
including an evaporator in said evaporator com-
partment and a condenser in said condenser
compartment, blower means for normally flow-

- ing room air over said condenser to the outside,
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a second blower means for normally flowing
fresh air over said evaporator and into said
room, means for reversing the direction of rota-
tion of one of sald blower means, and means
for admitting outside air to the evaporator com-
partment when said one blower means is oper-
ating in reverse.

21. In an air conditioning unit, a cabinet
adapted to be disposed within a window open-
ing, a refrigerant evaporator within said cabi-
net, refrigerant liquefying apparatus within
said cabinet for supplying liquid refrigerant to
said evaporator; opening means in said cabinet
having one portion communicating with the in-
side and having another portion communicating
with the outside of the space to be conditioned,
a movable control plate smaller than said open-
ing means for closing one or the other of said
portions or partially uncovering both of said por-
tions, and means for mounting said control plate
adjacent said opening means, said control plate
and said portions being so constructed and ar-
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ranged that the control plate may be shifted
to vary the relative amounts of air passing
through the opening means on opposite sides of
the control plate without materially varying the
amount of air entering the cabinet through said
opening means, :

22. In an air conditioning unit, a cabinet
adapted to be disposed within a window open-
ing in a wall of an enclosure with one portion
projecting into the enclosure and another por-
tion projecting outside the enclosure, air condi-
tioning apparatus within said cabinet, said
cabinet having a pair of adjacent air inlet open-
.ings in one wall thereof so as to communicate
respectively with the inside and outside of said
enclosure, a slide damper for uncovering one or
the other or a portion of each of said openings,
and means for slidably supporting said damper
adjacent said openings.

23. An air conditioning unit comprising a
substantially rectangular casing adapted to be
positioned in a window of a space to be condi-
tioned, the front wall and at least a portion of
the sides, bottom and top of said casing extend-
ing into the space to be conditioned, a partition
dividing said casing into two chambers, one of
said chambers having an outside opening and
the other of the chambers having an air outlet
opening and an air inlet opening, one of the
chambers containing a motor-compressor unit,
a fan, a motor for operating said fan, and & con-
denser substantially coextensive with said out-
side opening, the axis of said fan motor and
fan being substantially parallel to said con-
denser, means including & shroud for said fan
dividing said last chamber into two compart-
ments whereby the fan is adapted to draw in
- air through one portion of the condenser and to
discharge the same through another portion of
the condenser, the other of said chambers con-
taining a fan, a shaft leading from said fan
motor extending through said partition for op-
erating said last fan, and an evaporator ar-
ranged substantially parallel to said condenser.

24. An air conditioning unit comprising a
cabinet having an evaporator chamber and a
condenser chamber, refrigerating apparatus
within said cabinet including an evaporator in
sald evaporator chamber and a condenser with-
in said condenser chamber, said cabinet having
an air inlet and an air outlet for each of said
chambers, said evaporator and said condenser
being spaced from one another and being ar-
ranged in substantially parallel opposed rela-
tionship to one another, and a pair of propeller
type fans mounted on a common shaft located
Immediately between the condenser and the
evaporator for flowing air.,over the condenser
and the evaporator respectively, sald shaft being
arranged substantially parallel to the opposed
sides of said condenser and said evaporator.

25. An air conditioning and ventilating unit
comprising a cabinet having separate evaporator
and condenser chambers, the evaporator cham-
ber being provided with an air inlet and an open-
ing communicating with the inside of the space
to be conditioned, the condenser chamber hav-
ing an opening communicating with the inside
of sald space and having opening means com-

municating with the outside of said space, a:

refrigerating apparatus including an evaporator
in the evaporator chamber and a condenser in
the condenser chamber, means for circulating
alr through said evaporator chamber, reversible
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alr forcing means in the condenser chamber
arranged when driven in one direction to draw
outside air through said. outside condenser
chamber opening means and through at least
a portion of said condenser and to discharge
such air through said inside condenser chamber
opening, and when driven in the opposite direc-
tion to draw air through said condenser cham-
ber and discharge such air through said outside
condenser chamber opening means.

26. An air conditioning unit comprising a

-cabinet- having an evaporator chamber and a

condenser chamber, each communicating with
the outside and inside of the space to be con-
ditioned, a refrigerating apparatus within said
cabinet including an evaporator in said evap-
orator chamber, a condenser and & motor-com-
pressor unit in said condenser chamber, revers-
ible air forcing means in said cabinet and forc-
ing air through said condenser chamber from
the outside to the inside when said air forcing
means is operating in one direction and from
the inside to the outside when said reversible
means is operating in the opposite direction.
27. The method of maintaining the temper-
ature in an enclosure between the upper and
Jower limits of a pre-determined range over an
extended period of time, comprising moving
refrigerant through a closed circuit, evaporating
refrigerant in one part of said circuit to produce

a refrigerating effect in a Zone surrounding

said one part, liquefying refrigerant in another
part of said circuit to produce a heating effect
in a second zone surrounding said other part,
operating an air propelling means in one direc-
tion and thereby circulating air from said first
mentioned zone into said enclosure and from
said second mentionzd zone into the atmosphere
exterior of said enclosure when the temperature
of the air in said enclosure is above said upper
limit, reversing the direction of rotation of said
air propelling means when the temperature of
the air in said enclosure falls below said lower
limit and directing the-air from said second
mentioned zZone into said enclosure and direct-
ing the air from the first mentioned zone into
said exterior atmosphere.

28, 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 and
an evaporator compartment, an evaporator in
sald evaporator compartment, a condenser in
said condenser compartment, a refrigerant com-
pressor within said condenser compartment,
refrigerant flow connections between said con-
denser, evaporator and compressor, said evap-
orator compartment having one opening adapt-
ed to communicate with said room and having
another opening adapted to communicate with
the outside of said room, said condenser com-
partment having an opening adapted to com-
municate with said room and having another
opening adapted to communicate with the out-
side of said room, an evaporator fan for circu-
lating air in through said evaporator compart-

_ment and out through one of said evaporator
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compartment openings, fan means for circulat-
ing afir in through said condenser compartment
and out through one of said condenser compart-
ment openings, and means for reversing the di-
rection of rotation of said air circulating fans
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