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AIR .CONDITIONER
FIELD OF THE INVENTION

This invention relates to a separate type air conditioner
having an indoor and an outdoor units, and more particularly to

an improvement in an outdoor unit for such air conditioner.
BACKGROUND OF THE INVENTION

An outdoor unit for use with a separate type air-conditioner
generally has air intake windows in the rear wall and the sids

wall of a housing of the unit (which windows are hereinafter

" referred to as rear air intake window and side air intake window,

respectively), and an air outlet window in the front wall of the
housing., A heat exchanger and a fan is installed in a fan room :
in the housing, The heat exchanger has two sections which extend
along two adjacent walls of the housing,. A compressor is

installed in a machinery room in the housing. These rooms are

separated from each other by means of a partition board, An

indoor unit also includes a heat exchanger and a fan for forced -

circulation of the air, warmed or cooled by the heat exchanger,

through a space to be air conditioned, The indoor and outdoor
units are fluid mechanically interconnected with each other via
tubes for exchanging refrigerant. The two units are also

connected electrically with each other, For example, the outdoor
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unit is implemented with an electric power cord for supplying
electric power and additional cords for supplying control signals

so that the outdoor unit may operate in an optimum mode for the

" air conditioner, These signals include such control parameters

as temperature and humidity of the air conditioning space.

The partition board separating the fan room from the
machinery room iﬁ the outdoor unit is usually secured to the
baseplate of the housing and to one end of the heét exchanger by
SCrews,

The heat exchanger in the outdoor unit must be often
dismounted from the housing for the purpose of repai:ing the
unit or cleaning out the heat radiator to remove dust accumulated
in the radiator, In such cases the partition board must be
removed from the heat éxchanger prior to dismounting thé heat
exchanger from the baseplate., In order to do so, however, the
screws fastening the partition board to the heat exchahger must
be removed from the rear, i.e. from the side of the partition
board facing the machinery room, since the heat exchanger,
partition board, and the compressor are normally installed in the
housing in this order from the back of the housing. Furthermore,
since these screws are located behind the compressor to allow
the heat exchénger to extend in the fan room behind the compreésor,
it is difficult to dismount the partition board without
dismounting phe COmpressor, Thus, maintenaﬁce of the heat

exchanger is a very tedious work in that, in addition to

‘connecting and disconnecting refrigerant tubes, it requires
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dismounting and re-mounting the compressor and the partition board
along with the heat exchanger.
Another disadvantage pertinent to conventional outdoor units

is that the housing has a flat ceiling, which is not desirable

' because rain drops falling on the ceiling run down from the

ceiling to the side walls and the front wall, and easily flow into
the housing through the.side air intake window and the front'air
outlet window, If this happens in cold weather when the air
conditioner is used as a heating system, rain water will
eventually freezes on the fan wﬁile the fan is stopped temporally
for intermittent OFF_periods, since then the fan is significantly
éooled by the héat exchanger serving'as an evaporator in the
outdoor unit, Such freezing of.rain watér will deprive.;he
outdoor unit of its normal mechanical ability.- Therefofe, it is
desirable to provide an improved design of the housing capable of
better preventing rain water,

It is also important for an outdoor unit that its housing

should bé_rigid enough to bear a fairly large weight, because the

. outdoor unit is often used to place some objects like flower pots

after the unit is installed and a person night step on the housing,

However, the rigidity of the ceiling should be provided without
the use of thick steel plates, sihce thick steel plates are heavy
and costly. Therefore it is preferable to provide means for
providing sufficient rigidity to the hqusing.using light material,
The heét éxchanger in the outdoor unit is usually construcﬁed.

in the shape of L as viewed from the top thereof so that the heat
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exchanger may intake air not only from the rear air intake windbw
but also from the side air intake window, and discharge the air
6ut of the air outlet window in the front wall of the housing, In
an attempt to provide sufficient air to the heat exchanger, the
side air intake window of a conventional -outdoor unit consist of
two columns of‘horizontal slits having the same width,

However, if thé side air intake windows have such
configurations as described above, a strip or an intermediate
section separating the two columns is located at the center of the
side air intake window, thereby blocking a main stream of air
through the window, creating a large air resistance. The blocked
air stream would otherwise contribute to heat exchange in the heat
exchanger directly behind the strip, Thus, type of side air
intake windows is not desirable ffom the-point of thermal
efficiency of the unit,

It is also important that the various elements of the-outdoor
unit are arranged éo that the entire unit has a generally ”thin”
configuration, since a thin unit may be installed neatly and has

a better look, In the design of an outdoor unit, a side air

intake window having two identical columns of slits as described

above is disédvantageous, since they are not only of an
inefficient-configuration,' as pointed above, but also a
configuration that gives an impression that the unit is large in
width, |

Conventional air outlet wihdows are often provided with

protective guards having a multiplicity of horizontally elongate



rectangular openings, These openings are usually designed fo
diffuse the air out of the window sideways, so that the air will
not be blown forward, i.e. in a direction normal to the window,
However, this type of the air outlet windows is not desiréble
either when the air should not be blown out of the Window sideways
because, for examplé, there are some flowers planted downstream
of the air blown sideways.

The invention is directed to overcome these disadvantages

‘pertinent to the conventional outdoor units. Therefore, it is an

object of the present invention to provide an improved structure
of an outdoor unit for a separate type air conditioner which is
easy to install and convenient for maintenance,

It is another object of the invention to provide an outdoor

unit whose the heat exchanger may be easily mounted and dismounted

from the other elements of the unit.

It is another object of the invention to provide an outdoor
unit having a rugged and yet lbw cost housing,

It is a further object of the invention to provide an outdoor

unit having a housing capable of reducing inoperability and

_contamination of the unit caused by rain drops flowing therein.'

It is a still further object of the invention to provide an
outdoor-unit-having an improved air intake window which has a
maximum flow rate of air for the heat exchanger and gives a thin
look to the unit, .

It is a still further object of the invention to provide an

outdoor unit having an improved air outlet window capable of
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blowing air in a desired direction,
SUMMARY OF THE INVENTION

In oﬁe'aspect of the invention, there is provided an outdoor
unit for use in a separate type aif conditioner which includes an
outdoor unit and an indoor unit each having at least a compressor,
a heat exchanger having a circumferential frame, and a
expansion device,-said outdoor and indoor units connected with
each other by refrigerant tubes so that they altogether form the
air conditioner, the outdoor unit comprising: a baseplate; a
housing having a side wall in which a first air intake window is
formed, a rear wall extending upright from said baseplate and
having a second aif intake'window, and a front wall having.an'aif
outlet window; and a partition board having a circumferéntial
frame and exteﬁding upright from the baseplate for portioning the
internal space of the housing into a fan room for accommodating
the heat exchanger and a fan for supplying air to the heat
exchanger, and a machinery room for accommodating the compressor,
wherein the heat exchanger extends over the rear air intake window
in the rear wall when the heat exchaﬁger is mounted upright on the
baseplate;'and wherein the partition board is disposed in front of
the heat exchanger by securing the circumferential frame of the
partition board on a front end of the circumferential frame of the
heat exchanger by screﬁs applied from the rear of the heat

exchanger,



The heat exchanger may be promptly mounted/dismountéd
together with the partition board detachably mounted in front of
the heat exchanger by the screws, without removing the compressor
as in conventional outdoor units,

The outdoor heat exchanger and the partitioning board each
have circumferential frames. It would be preferable to pfovide
fhe frame of the heat exchanger with non-threaded bores
(hereinafter referred to as frame bores) and the frame of the
partition board with threaded bores for receiving the screws to
secure the partition boafd on the heat exchanger. In increasing
the heat transport area of the heat exchanger, it is preferable
to permit the heat exchanger to extend as much as possible along
. the rear wall, That is, the heat exchanger is preferab1y extended
to a région behind.the compressor, This implies thét the'frame
bores are disposed in a region df the frames right behind the
compressor as viewed from the front side of the outdoor unit,

The outdoor heat exchanger may be configured in the form of
L in the top view, so that it partially faces the sidg air inlet
window and partially faces the rear air inlet window of the
housing. In this case,_it is preferabie fo provide the side air
inlet window with two veftical columns of horizontal slits haviﬁg
different dimensions (hereinafter'referred to as front and rear
columns, respectively) and an intermediate strip separating the
two columns, and to provide the ceiling of the housing with two
plateau regions (front and rear plateau regions) extending from

one side to the other of the ceiling and having widths that
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correspond to respective columns of slits in the side wall., The
distance between the two plateau reglons i.e. the width of a
groove between the plateau regions matches the width of the strlp
between the columns of the slits. Accordingly, the groove is
contiguous to the strip between the columns of the.slits. |
The plateau regions of the ceiling add strength to the
ceiling, and the groove helps raindrops falling on the ceiling to
escape smoothly from the ceiling to the ground through the
intermediate strip on the side wall, This prevents the rain wafer
from entering the housing through the slits, It should be
appreciated that the plateau regions thus decreaees the amount of
rain water that runs down the front wall and into the outdoor unit,

This is desirable_to prevent freezing of the rain water in the

outdoor unit during winter. Further, the groove between the

'plateaus may be conveniently used for placing various tools and

parts during installation,

It is should be noted that the width of the front column of
the slits may be advantageously greater than the width of the
rear column, The width of the front plateau on the ceiling,
associated wi;h the front columﬁ of the slits, is thus larger than
the width of the rear plateau.

This combination of a wider fromt coiumn ‘and a narrower rear

column of slits has several advantages over conventional windows,

First, the outdoor unit having this design looks thinner and has

a neat configuration, Second, the side air intake window provide

a more efficient slits than the conventional one in that the air



intake window does not have an air-blocking strip in the middle
of the window.where the flow rate of the air is greatest, thereby
reducing the effect of the strip in the window, The strip is
shifted to a backward position where the flow rate is not very
‘large. -

In a further aspect of the invention, there is provided an
outdoor unit for use in a separate type air conditioner which
includes an outdoor unit and an indoor unit each having at least
a compressor, a heat exchanger having a circumferential frame, and
a expansion device, said oufdoor and indoor units connected with
each other by refrigerant tubes so that they altogether form
the air conditioner, the outdoor unit comprising: a baseplate; a
houSing having a,side wall in which,a first air intake window is
formed, a rear wall extending ﬁpright from said'Baseplate'and
having a second air intake window, and a front wall having an air
outlet window; and a partition board having a circumferential
frame and extending upright from the baseplate for bortioning the
internal space of the housing into a fan room for accommodating
the heat exchanger and a fan for supplying:air to the heat
exchanger, and a ﬁachinery room for accommodating the compressor,
wherein the heat exchanger extends over the'rear air intake window
in the rear wéll when the heat exchanger is mounted upright on the
baseplate; and wherein: the partition board is disposed in front
of the heat exchanger by securing the circumferential frame of
the partition board on a front end of the circumferential frame of

the heat exchanger by screws applied from the rear of the heat



exchanger; the side air inlet window has front and rear vertidal
columns of hbrizontal slits having different dimensions and an
intermediate strip separating the two columns; and the housing is
provided on the ceiling thereof with front and rear plateau
fegions extending aérosé the ceiling and having widths that match
corresponding columns of slits in the side air intake window and
with én intermediate groove between the plateau regions which has
the same width of, and is contiguous to, the intermediate strip of
the side air intake window,

The plateau regions of the ceiling add strength to the
ceiling, and the plane region helps raindrops falling on the
ceiling to escape smoothly from the ceiling to the ground through
‘the intermediate strip on the side wall, This prévents the rain
water from entering the.hoﬁsing through the slits. It should be
appreciated that the plateau regions thus decreases the amount of
rain water that runs down the front wall and into the outdoor unit,
This ié desirable to prevent freezing of the rain water in the
outdoor unit during winter, Further, the groove between the
plateaus may be conveniently used for placing various tools and
.parts during installation. |

In this case, it is advantageous to choose the width of the
front column'of the slits greater than the width of the rear
columﬁ. The widﬁh of the front plateau region associated with the
front column of the slits in the side wall is thus larger than
the rear plateau region.

This combination of wider front column and narrower rear

10



column of slits has several .advantages over conventional windows.
First, the outdoor unit having this design looks thinner and has
a neat configuration, Second, the side air intake window provide
a more efficient slits than the conventional one in that_the air
intake window does not have an air-blocking strip in the middle
of the window where the flow rate of the air is greatest, thereby
reducing the effect of the strip in the window. The strip is
shifted to a backward position where the flow rate is not very
large, |

In a further aspect of the invention, there is provided an
outdoor unit for use in a separate type air conditioner which
includes an_outdoor unit and an indoor unit each having at least
a Compressor, a heat exchanger having a circunferential frame, and
a expansion dévice, said outdoSf and indoor units connected with
each other by refrigerant tubes so that they altogether form
the air conditioner, the outdoor unit comprising: a baseplate; a
housing having a side wall in which a first air intake window is
formed, a rear wall extending upright from said baseplate and
having a second air intake window, and a front wall having an air
'oﬁtlet window; and a partition board having a circumferential
frame and extending upright from the baseplate for portioning the
infernal spaée of the housing into a faﬁ room for accommodating
the heat exchanger and a fan for supplying air to the heat
exchanger, and a machinery room for accommodating the compressor,
wherein the heat exchanger extends over the rear air intake window

in the rear wall when the heat exchanger is mounted upright on the
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baseplate; and wherein: the partition board is disposed in front
of the heat eichanger by securing the circumferential frame of the
partition board on a front-end of the circumferential frame of the
heat exchanger by screws applied from the rear of the heat
exchanger; fhe side air-inlet window has front and rear vertical
columns of horizontal slits having different dimensions and an
intermediate strip separating the two columns; and the housing is
provided on the ceiling thereof with front and rear plateau
regions extending abross the ceiling and having widths that match
corresponding columns of slits in the side air intake window and
with an intermediate groove between the plateau regions which has
the same width of, and is contiguous to, the.intermediate strip
of ;he,side air intake window,

| The plateau regioﬁs of the Ceiling add strength to the
ceiling, and the plane region helps raindrops falling on the
ceiling to escape smoothly from the ceiling to the ground through
the intérmediate strip on the side wall, This prevents the rain
water from entering the housing through the slits, It should be
appreéiated that the plateau regions thus decreases the amount of
rain water'fhat runs down the front_wall and into the outdoor unit.
This is desirable to prevent freezing of the rain water in.the
outdoor unit.during ﬁinter. Further, the groove between the
plateaus may be conveniently used for placing various tools and
parts during installation.

In this case, it is advantageous to choose the width of the

front column of the slits greater than the width of the rear
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column, The width of the front plateau region associated with the
front column of the slits in the side wall is thus larger than the
rear plateau region,

This combination of wider front column and narrower rear
éolumn oflslité has several advantages over conventional'windows.
First, the outdoor unit having this design looks thinner and has
a neat.configuration. Second, the side air intake window provide
a more efficient slits than the convéntional one in that the air
intake window does not have an air-blocking strip in the middle
of the window where the flow rate of the air is greatest, thereby
reducing the effect of the strip in the window, The strip is
shifted to a backward position where the flow rate is not very
large.

In a further aspect'of the invéntion, there is'provided an
outdoor unit for use in a separate type air conditioner which
includes an outdoor unit and an indoor unit each having at least
a compressor, a heat exchanger having a circuﬁferential frame, and
a expansion device, said outdoor and indoor units connected with
each other by refrigerant tubes so that they altogether form_
the air.cqnditioner, the outdoor unit comprising: a baseplate; a
housing having a side wall in which a first air intéke window is
formed, a rear wall ektending upright from said baseplate and
having a second air intake window, and a front wall having an air
outlet window; and a partition board having a circumferential
frame and extending upright from the baseplate for portioning the

internal space of the housing into a fan room for accommodating
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the heat exchanger and a fan for supplying air to the heét
exchanger, and a machinery roon for accommodating ﬁhe compressor,
wherein the heat exchanger extends over the rear air intake window
in the rear wall when the heat exchanger is mounted upright on the
baseﬁlate; and wherein the partition_boérd is'disposed in front
of'the heat exchanger by securing the circumferential frame of the
partition board on a front end of the circumferential frame of the
heat exchanger by screws applied'from the rear of the heat
exchanger; and the air outlet window in the front wall is
configured to a right polygon and has a guard mounted on the
outlet window, such that the guard has a grid consisting of
longitudinal and transversé ribs forming a plurality of
rectangular slits and that the guard may be switched its
orfentation, S0 thét when the guard is switched in orientation it
changes the orientation of the rectangular slits,

With this arrangement, the direction of the air blown out of
the front air outlet window may be conveniently changed by
switching the orienfation of the guard in accordance with the
environmental conditions for the outdoor unit,

One of the most practical configuratibns of the guards is a

square,
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BRIEF DESCRIPTION OF THE DRAWINGS

These and other features of the present invention may be
more readily understood by reference to the following description,
taken in conjunction with the accompanying drawings, in which: |

Fig, 1 is a schematic perspective view of an outdoor unit
for a separate type air conditioner according to the invention,
showing a side air intake window on one side wall aﬁd a front air
outlet window in the ffont wall of the unit,

Fig, 2 is a plan view of the outdoor unit of Fig., 1.

Fig. 3 is an exploded view of the outdoor unit of Fig. 1.

Fig, 4 is a partial front vieﬁ of the outdoor unit of Fig. 1.

Fig, 5 is a perspective view of the heat exchanger after an
.bartition board is mountéd on the front end of the heat exchanger
of Fig, 1.

Fig. 6 is an end view of the heat exchanger after the
partition board is mounted on the front end of the heat exchanger
of Fig, 1,

Fig, 7 is a refrigerant circuit of an air conditioner of
Fig. 1,

Fig., 8 is an overall perspéétive view of the outdoor unit,
useful in exblaining the structure and the functions of the
housing of the outdoor unit of Fig, 1.

Fig, 9 is a front view of a guard mounted on a square air
outlet window in the front wall of the outdoor unit according to

the invention,
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Fig. 10 is a plan view showing relative arrangement of a
guard and a.square air outlet window in the front wall of the
outdoor unit according to the invention,
| Figf 11 is a perspective view of an exploded guard to be
mounted on a square air outlet window in the front wall of the
outdoor unit according to the invention,

Fig., 12 is a front view of'the guard turned by 90, from the
direction shown in Fig, 11 as it is mounted on the air outlet
window in the front wall of the outdoor unit,

Fig, 13 is a front view of the outdoor unit.having a
hexagonal air outlet window in the front wall according to the
invention,

Fig. 14 is a partial transverse Cross section of the guard
mounted on the air outlet window in the front-wall'acéordihg to
the invention,

Fig, 15 is another overall perspective view of the outdoor
unit of'the invention, showing the arrangement of electrical and
fluid mechanical connectors on the other side wall of the outdoor
unit,

Fig. 16 is a refrigerant circuit of the outdoor unit of the
invention when two indéor units are connected to one outdoor unit.

Fig, 17 is a transverse cross section.of refrigerant tube
connectors ﬁrovided on the other side of the outdoor unit of the
invention.

'Fig. 18 is a plan view of a refrigerant connectors shown in

Fig. 17,

16



Fig. 19 is a figure useful in explaining how two sets bf
refrigerant tube connectors are provided on the other side wall
according to the invention,

Fig. 20 is plan view illustratinglanother arrangement of the
refrigerant connectof acbording to ‘the inveﬁtion,

Fig. 21 is a perspective view showing the arrangement of the
electric connectors provided on the other side of the outdoor unit,
witR its cover removed for demonstration of the connectors.

Fig. 22 is a front view of the electric connectors shown in -
Fig; 21. |

Fig., 23 is a cord fixation device for securing the electric
cords connected with the electric connectors shown in Fig. 22,
with its cord stabilizing member dismounted from the cord
receiving member of the cord fixatioﬁ device.

Fig. 24 is a plan view showing an arrangement of mﬁltiple
cord fixation devices. |

Fig. 25 shows an offset arrangement 6f the ribs of the cord
stabilizing member and the cord receiving member as the both
members are coupled with each other,

Fig. 26 is a plan view of a connector board, showing.a cord
twisted twice by 90 degrees when the cord is held in one of
lateral cord fixation devices for electrical connection with the

connectors,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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Referring now to Figs, 1,.2, and 3, there is shown an outddor
unit 1, which has a first héusing member 3 having a front wall and
a ceiling, and a second housing member 4 having opposite side
walls and a rear wall, both housing members connected with each
other'and.with a béseplate 2 by suitable sCrews}- The internal
space of the housing is divided by a partition board 10 into a fan
room 7 and a machinery room 9, Installed in the fan room are an
L shaped heat exchanger 5 having one end section facing one side
wall énd another end section facing the rear wall of the second
housing member 4, a fan 6 having a propeller 6a attached on a fan
motor 6b, Installed in the machinery room.is a compressor 8 and
other mechanical elements such as an accumulator and a four-way
- valve,

- Formed in the front wélllof the first housing member-3 "is an
air outlet window 11 for ejecting the air that has passed through
the heat exchanger 5. The front air'outlet window has a guard 32.
The side air inlet window formed in the side wall of the second
housing member 4 has two columns of slits 125 and 12b, whiie the
rear wall has a rear air intake window 12c. The heat exchanger
faces these air intake windows. |

- Threaded.holes 14 are formed in the baseblate 2 at about the
'_center of thé fan room 7 for securing a fan mount member 13 by
screws, The fan mounﬁ member 13 is preferably made of a metal
such as a stainless steel and has a‘centrél hole for receiving
therein the fan motor 6b, The fan mount member 13 has a folded

section at its lower ehd having holes 13a. At the upper end, the
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fah mount member 13 also has a folded section having similar holes,
In mounting the fan mount member 13 on the baseplate, the holes
13a are aligned with respective threaded holes 14, so that the
member is fastened in position by screws. The upper folded end
of the fan mount member 13 is secured to a tongue provided on the
ceiling of the second housing member 4 by screws, As the fan
mount member 13 is secured to the baseplate 2 and to the upper
section of the second housing member 4, the fan motor 6b secured
in the hole of the fan mount member 13 is held in a prescribed
position,

As shown in Fig. 4, the heat exchaﬁger 5 has a zigzagging
refrigerant tube 15 for passing there through a refrigerant and
a multiplicity of fins 5a which span the entire-regions of the
zigzagging tube 15, creating'a large heat transport surface needed
for-gopd heat exchangé'between the tube 15 and ihe ambient air,
The tube 15 and the fins 5a form a generally thin L shaped panel,
as shown in Fig. 5. The heat exchanger 5 is secured upright on
the baseplate 2 by fastening its frame 5b to the baseplate 2 by
screws, The frame 5b also has non-threaded holes 16 for receiving
screws to secure the partition board 10 on the frame 5b.
Similarly, the compressor 8 is installéd on the béseplate 2 in the
machinery room 9 by means of screws, The compressor is connected
wiih the tube 15 of the heat exchanger 5 by connecting tubes.

The partition board 10 is secured at one end 10a thereof to
one end of the heat exchanger 5, as shown in Figs. 5 and 6. This

is done by first aligning the non-threaded holes 16 to
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corresponding threaded holes 18, and then fastening screwé 17-in
the threaded.holes 18, Washers 19 may be inserted on the screws
17 to prevent the screws 17 from becoming loose. The partition
board 10 is also secured to the baseplate 2 by screws, .

It is noted that the non-threaded holes 16 and the threaded
holes.18 are provided behind the compressor 8, i.e. in a region
shadowed by the_compressor 8, as seen from the front end of the
unit and in the direction indicated by arrow A in Fig, 2,

Fig. 7 illustrates a fluid circuit for the air conditioner
which comprises the outdoor unit 1 connected with the indoor unit
20, Upper and lower tubes 21 of the outdoor unit as well as upper
and lower tubes 22 of the indoor unit are connected with each
other via a pair of connecpion valves 23 for estgblishing the
fluid.circuit; | . |

When the air conditioner is in a heating mode, a four-way
valve 24 provided in the ouﬁdoor unit 1 is switched to a state in
which the refrigerant compressed in the compressor 8 is directed
to the upper tube 21 via the four-way valve 24 and passed to the
indoor heat exchanger 25 of the indoor unit 20 through the upper
cohnection-valve 23 apd the upper tube'22, The refrigerant is .
condensed in the indoor heat exchanger 25 6f the indoor unit.20,
giviﬁg off heat there, The heat is'released to the air
conditioning room by a fan 26. The refrigerant, 1iquefied in the

indoor heat exchanger 25, is returned to the heat exchanger 5

- through the lower tube 22, the lower connection valve 23, and the

lower tube 21. The refrigerant is decompressed and vaporized in
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- the heat exchanger 5. The gaseous refrigerant is then passed fo
an accumulatof 27 via the_fourfway valve 24, and finally supplied
to the compressor 8, where the gas is again 6ompressed'before it
is circulated in the fluid circuit,

During the cooling operation of the air conditionef; the
four-way valve 24 of the outdoor unit 1 is switched to another
state indicated by a phantom line in Fig. 7, in which the
compressed refrigeraht is first supplied to the heat exchanger 5
via the four-way valve 24 and liquefied therein releasing heat to
the heat eichanger 5. The heat thus released is fanned out of
the heat exchanger 5 by the fén 6. The refrigerant, cooled and
" liquefied in the heat exchanger 5, 1is then supplied to the indoor
heat éxchanger 25 of the indoor unit 20 thrqugh the upper tube 21,
“the ﬁpper connection valve 23, and fhé uppef tube 22, The géé is
decompressed and evaporate in the indoor heat exchanger 25,
absorbing heat from the air delivered to the indoor heat exchanger |
25 by fhe fan 26. Subsequently, the gaseous refrigerant is
returned from the indoor heat exchanger 25 to the compressor 8 of
the outdoor unit 1 through the lowef tubes 22 and 21, and via the
four-way vélve 24 and the accumﬁlator 27.

| Since the outdoor unit 1 .is installed on an outdoor site for
operation? it is exposed to rain and wind, Thus, it is likely
that the slits or gaps between the fins of the heat exchanger are
clogged with dust., Then the.heat exchangef 1 must be dismounted
for cleaning, To do so, it ié necessary to first remove the first

housing member 3, and then the second housing member 4. The upper
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end of the fan mount member 13 must be also disconnected from the
second housing member 4 prior to the removal of the second housing
menmber 4, But this is a simple step and does not take time,

After the second housing member 4 is removed, the partition
board 10 is removed from the outdoor unit 1 by removing the screws
17 off the oufdoor unit 1 from behind. The outdoor unit 1 may be
easily removed from the baseplate 2 once the screws securing the
outdoor unit 1 are removed from the baseplate 2. In assembling
the cleaned unit 1; the heat exchanger 5 is first mounted on the
baseplate 2, and the partition board 10 is mounted on fhe'heét
exchanger 5 by tightening the screws 17 from behind thereof.

It would be appreciated that the screws 17 are tightened-of
loosened on the back of the heat exchanger 5 from behind so that
the partition board 10, disposed iﬁ front of the heaf'exchanger'S,
may be easily mounted on and dismounted from the heat exchanger 5
without dismounting the compressor 8. In conventional units,
however, such partition board 10 must be remoﬁed from a heat

"exchanger 5 by loosening screws from the front. Since these

screws are located right behind the compressor 8, they are blocked
by the COmpressor: and not accessible to an attendant with a screw
drivef; Consequently, the partition boardllo cannot be removed
.ffom the heat'exchanger 5 unless the compressor 8 is also removed._
Thus, the invention provides a simple and easy way to detach only
the heat exchanger 5 from the partition board 10 for cleaning.

As described above, in order to increase the total surface

area of the fins 5a of the heat exchanger 5 as much as possible,
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the heat exchanger 5 has a .generally L shaped configuration, és
shown in Fig; 2, so that fhe heat exchanger 5 receives air from
the rear air intake window 12c¢ in the rear wall as well as from
the front and rear columns of slits 12a and 12b in the side air
intake window, It should be noted that, in ihis afrangemehﬁ, the
shorter straight section of the heat exchanger 5 which corresponds
to the horizontal bar of L faces the wider column 12a of the side
air intake window that occupies a great portion of.the side wihdow.
The_lqnger straight section of the heat exchanger 5 which
corresponds to the vertical line of L faces the rear air intake
window 12c, The curved section 5B between the shorter and longer
sections, corresponds to the kink of L, 'and faces narrower column
of slits 12b. The main flow of air from the side window is thus
provided directly to the.shdrtér straight Séction; not to'ﬁhe kink
section., This arrangement of the side air intake window may
provide more efficient air flow to the heat exchanger than equally"
sized columns of slits, for the reason discussed below,

As a result of the curving of the section 5B of the heat
exchanger 5, the gaps between the adjacent fins 5a decrease i.e.
narrows és'the air passes through this section towards the
interior of the outdoor unit 1, This tends to block the stream of
the air, SO that the bent section 5B has a greater air resistance
than the straight section 5A,

Therefore, it is advantageous to allow the air to pass as
much air as possible through the straight section 5A of the heat

exchanger 5. Thus, the invention aims to permit a large air flow
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rate through the column 12a to the straight section 54 for én
increased thefmal efficiency.

This is accomplished by making the horizontal width wl of
the front column in the side air intake window l2a large; than
the corresponding width w2 of the column 12b. It should be
appreciated that this type of side air intake window is also
preferable in design, since a side air intake window having larger
openings in the front column gives views an impressioq that the
unit has a favorabiy thin geometry.

There are two parallel plateau regions 3la and 31b extending
across the upper surface of the ceiling. The widths of.the
plateau regions correspond to respective side air intake windows
.12a and 12b as shown in Fig. 8. That is, the widths of the front
and rear plateaﬁ regibns are wl aﬁd w2, reépectively.

By providing such parallel plateau regions 3la and 31b across
the ceiling, the strength of the ceiling is enhanced in comparison
with a éonventional flat ceiling, so that relatively heavy objects
such as flower pots may be placed on the outdoor unit after the
installation thereof. Further, a groove 3lc betwegn the two
bléteau régions 3la and 31b serves as a drainage for safely
leading rain water 33 from the ceiling to the ground.

This drdinage 310 between the parallel plateaus regions 3la
and 31b helps reduce the amount of rain water dripping from the
ceiling down the front wall, which water no only stains the front
wall but also enters the housing through the air outlet guard 32,

Should the rain water enter the housing and freezes on the fan 6
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during winter, it would cause malfunction of the outdoor umit,
Thus,'these.parallel plateau regions help reduce probable
malfunction of the unit,

‘The fact that the drainage 3lc is closer to the rear end than
to the front of the housing also helps reduce the amount of such
rain water that drips on the front wall,

It is noted that the drainage_Blc is aligned with the striﬁ
between the two column-wise slits 12a and 12b in the side air
intake window, $0 tha; the rain water running down from the
ceiling tends to pass through the strip without entering the
housiﬁg through the side air inlet window., This contributes to
reduction of dust that is contained in the rain and deposited in
the gaps of -the fins 5S¢ Qf the heat exchanéer. Otherwise, a
greatef amount of dust aisadvantageously accunulates in the gaps
and lowers heat transport coefficient of the heat exchanger 5,

It is also advantageous to provide the groove'3lc between
the two plateau regions 3la and 31b, because the groove 3lc may be
utilized as a convenient space for keeping tools such as a screw
driver 34 and mounting parts 35 such as bolts and nuts, This
prevents.thé tools and the parts from being lost during the
installation and maintenancé of the outdoor unit. |

Thus, while the two platéau regions on the ceiling of the
invention may add strength to the housing and preventivé means
for dust reduction in the housing, they als6 solve a problen fhat
tools and parts can beilost during installation and maintenance,

An air outlet guard 32 is mounted on the air outlet window
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11 to prevent foreign objects from entering the outdoor unit 1
through the window_ll, as shown in Fig, 11, In the example shown,
the air outlet window 11 and the air outlet guard 32 have square
configurations.,

As shown'in.Fig. 11, the air outlet guard 32 is mounted on
ribs 51 formed on the periphery of thé window 11 by screws 53
along with an air outlet guide 52. The air forced by the fan 6a
to pass through the heat exchanger 5 is discharged from the air
outlet guard 32 and diffused through the air outlet guide 52,
In the square air.outlet guard 32 shown herein has many vertical
and horizontal ribs 41 and 42, respectively, forming a grid having
a plurality of elongate openings 43, The vertical ribs 41 afe
~arranged to deflect the air passing through the elongate openings
43.in a direction parallel to the horizontal ribs, i.e. parallel
to the longitudinal direction of the elongate openings, Thus,
when the outlet guard is mounted with its elongate ribs directed
horizontally, the air is blown out of the ﬁindow in a horizontal
direction. .If instead the air is to be directed in a downward
direction, the air outlet guard 32_is turned By 90 degrees with
'fespect to the position shown in Fig, 11 when it is mounted on the
air outlet window 11, as shown in Fig, 12, N

In order'to change the orieﬁtation of the air outlet guard 32,
.the first'housing member 3 1is dismounted from the outdoor unit 1,
and then the air outlet guide 52 and the aif outlet guard 32 are
removed from the housing member 3 by removing the screws 53,

The air outlet guard 32 is then turned by 80 degrees as
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indicated by arrow A in Fig., 11 so that the elongate openings 43
are oriented vertically. The air outlet guide 52 is then mounted
again on the housing member 3 from behind,

Next, the air outlet guide 52 and the air outlet guard 32 are
moﬁhted on the housing member 3 by fitting and'tightening the
screws 53 (only one screw is shown in Fig, 11) in the respective
threaded holes in the ribs 51 of the housing member 3. Finally,
the housing member 3 is mountéd on the outdoo; unit 1,

When the air outlet guard 32 is mounted on the air outlet
window 11 With-the élongate openings 43 oriented vertically, the
air coming out of the air outlet window 11 is diffused in a
downward direction, so that the air does not give any harm to an
object lying near the side wall of the unit 1,

ft would.be apparént that the configuration of the air outlet
guard 32 is not limited to square as shown in Fig. 12, That is,
the air outlet window 11 and the air outlet guard 32 may have
different configurations such as equilateral polygons, e.g. an
equilaterallpentagon.

By choosing similar equilateral polygons for the air outlet
window 11 énd air outlet guard 32 having more thag five sides, the
air outlet guard 32 may selectively direct.the air in several
different directions including vertical and horizontal directionms,
Fig, 13 illustrates'a hexagonal air outlet guard 32, which may
have three directions differing one another by 120 degrees, This
type of air outlet guard 32 provides a certain degrees of freedom

in the choice of the direction of the blown air, which is very
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convenient when the outdoor unit is spatially limited in soﬁe
directions by certain objects, whereby the air from the air outlei.
window 11 must be directed to other directions. |

Instead of re-orignting the elongate openings 43 of the air
outlet window to a desired orientation as discuésed above, the
square air outlet guard 32 may be used in directing the air in a
downward direction with the elongate openings still oriented
horizontally, provided that the surfaces of the horizontal ribs
42 are inclined downward at a given angle with respect to a
horizontal plane,. as shown in Fig., 14, Apparently, such
arrangement of the horizontal ribs 42 in the elongate openings 43
causes the air to be directed downward as it is blown through the
outlet guard 32, Thus, this type of outlet guards.need not be
re-mounted for changing the direction of the air from the ouflet
window,

At the upper section of the other side of the housing member
3, which is opposite to the side where the side air intake window
12a and 12b is formed, there is provided a set of electrical
connectors 61 for receiving electric power and control signals,
and at the lower section of the side wall a set of fluid
connectors 62, The fluid connectofs 62 are provided with two
refrigerant tube connectors 63, one above the fluid connector 62
and anofher below the fluid connector 62, as shown in Fig. 15.
Fig, 16 shows a fluid circuit for the case where two indoor ﬁnits
are bonnected with the outdoor unit, However, except that two

indoor units are connected with one outdoor unit, basic structure

28



and function of the fluid circuit is the same as for the preceding
fluid circuit including only one indoor unit, and hence the fluid
circuit will not be described in detail any further.

Each of the refrigerant tube connectors 63__shown in Figs, 17
and 18.has a first and a second connection valves 23a (or 23c) and
23b (or 23d), respectively, which are welded to a rectangular base
64, |

As shown in Fig, 17, the first connection valve 23a (or 23c)
is provided at one end thereof with a refrigerant tube connector
71 which is in turn connected with a refrigerant tube 22a (22¢)
and at the other end thereof with a valve control screw 72 for
opening/closing the connection valve 23a (23¢). Similarly, the
second conﬁection valve 23b (or.23d) has a refrigerant tube
‘connector 73 and a &alve cbntrql screw 74, The cénnectioﬁ valve
23b (23d) is connected at the other end with the refrigerant tube
22b (or 22d).

In operation, the refrigerant flows in the fluid circuit
shown in Fig. 16. When the ﬁnit is in cooling operation, the
refrigerant is pumped out of the compressor 8 and passed into the
refrigerani tube Zla;via the four-way valve 24 and further into -
the_indoor units 20 via the respective connection valves 23a and
23c and respeétive refrigerant tubes 22a and 22¢, as indicated by
arrows in Fig, 16, As the refrigerant is delivered to the heat
exchangers 25 of the indoor units 20, the refrigerant is
decompressed to absorb heét therein and then returned to the heat

exchanger 5 of the outdoor unit 1 through the refrigerant tubes
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22b and 22d of the respective indoor units and via the respectiVe
second valves 23b and 23d, and through the tube 21b of the outdoor
unit 1, The refrigerant proceeds from the heat exchanger 5 to the
compressor 8 via the four-way valve 24 and the accumulator 27,

It would be noted that in conventional outdodr units each of
the first and the second valves 23a (or 23c) and 23b (or 23d) must
be independently secured by a pair of screws. Therefore, it
requires two independeﬁt mounting areas and four independent
screws along with four maniﬁulatidns in mounting‘the two valves
for each indoor unit., This implies that mounting of multiple
valves requires a fairly large total mounting area and time. In
contrast, the invention provides a single baseplate 64 for the
first and the second valves 23a (23Q) and 23b t23d), respectively
" which méy be mounted by only two screws 65. Thus, it réquires
only half time in mounting the valves compared with conventional
ones, In addition, the baseplate for the two valves 23a (23c)
and 23b (23d) is smaller in size than the conventional one by the
diameter of the screw multiplied by two, since according to the
invention only two screws 65 are necessary_in mounting the first
and the séﬁqnd valves 23a (23¢c) and 23b (234d), reépectively.
Hence, much of tﬁe area and time may be saved in comparisoﬁ with -
conventional.mounts, especially in a caée where more than two
indoor units are connected.

Furthermore, as shown in Fig, 19, the baseplate 64 of the
refrigerant tube,connector 63 is provided at the opposite ends

thereof with a substantially semi-circular cut 66 for receiving
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a screw to secure the baseplate. The cut is a little deeper thén
a semi-circular cut so that the center of the screw fitted in the
cut is locatéd a little inside'the edge of the baseplate, As a
screw is applied to the semi-circular cut and tightened, the
refrigerant tubé connecfors 63 is mounted on the'outdbof unit 1
in a firm and stable condition., This is becausé the center of the
screw sits inside the edge of the baseplate 64, and hence the
screw may sit in a sfable position in the cut.and will not be
inclined, ”

When two refrigerant tube connecfors 63 are_mounted on the
hqusing 4, one end of one baseplate 64 is mated with one end of
the other baseplate 64 such that the two cuts 66 of the two
baseplates of the rgfrigerant tube éonnectors 63 form an elliptic
hole 67 as shown in Fig. 19.

It would be appreciated that only one screw 65 is needed to
secure the mated ends of the two baseplates 64 as described above,
since then the screw 65 will firmly clamp both baseplates 64,

Thus, only three screws are required in fotal in mounting the
two baseplates 64 (or two refrigerant tube connectors 63). This
also helps save time which is otherwise required to mount the tWo.
- refrigerant tube connectors 83, |

Further; the fact that the two cuts may form a combined
single screw hole implies that the total dimension of the two
baseplates is smaller than that of conventional baseplates. This
is advantageous, especially when many refrigerant tube cqnnéctors

63 must be mounted, as in the case where more than one indoor unit
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11 are connected with the outdoor unit 1,

In the fbregoing description an emphasis has been laid on the
feature of the semi-circular cuts 66 formed on the opposite ends
of each baseplate 64, However, the baseplate of the invention is
not limited to this configuration. That is, the baseplate of the
refrigerant tube connector 63 may have a second configuration as
shown in Fig. 20, in which one end of the basepiate has a
protruding section 69 ﬁaving a hole 70 for receiving a screw 9 and
a semi-circular cut 26 formed at the opposife end of the baseplate,
In assembling two refrigerant tube connectors 63, the protruding
section 69 of one baseplate 1is superposed on the periphery of the
semi;circular cut 26 of the other baseplate. Consequently, the
two ends, and hence the two baséplates, are firmly secured in
position on the moﬁnting site’of the'outdoor unit 1 with a single
screw 9,

It will be apparent that two refrigerant tube connectors 63
of the second type may also be mounted on the outdoor unit 1 with
only three screws, and thus has the same advantages as the first
refrigerant tube connectors of the invention over conventional
refrigefant tube connectors, It would be needless to say that the
diameter of the screw 9 is smaller than the diameter of the hole
70.

We now turn our discussion to the design of the electric
connector section 61 located at an upper level of the side wali of
the housing of the outdoor unit 1, Fig, 15 shows the electric

connector section 61 which is protected by a cover,. If the cover
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is removed, one can see a connector board 81 as shown in Figs..21
and 22, Mouﬁted on the_upper part of the connector board 81 are
a set of electric terminals 82 for electric connection with
internal circuits of the outdoor unit 1, and on the lower part of
the connector board 81 (below.the connectors 82)_anothef'set of
electric terminals 83 for electric connection with the indoor
unit 20,

The electric terminals 82 are connected with various elements
of the outdoor unit 1 such as capacitors 85 for a motor_of the
compressor 8 and a motor of the fan 6a for the heat exchanger.
The connectors 83 are connected with a cord 86 supplying electric
power and cords 87 supplying control signals,

.Thesé cords 86 and 87 are accommodated in a recess 88 formed
in the side wéll of the ouﬁdoor unit 1, The recess 88 has'a-width
W which is smaller than the width L of the comnector board 81, so
that cords 86 and 87 may be compacfly held within the recess 88 in
parallel with each other,

Mounted between the connector board 81 and the recess 88 are
cord fixation devices 89 for fixing in position the cords 86 and
87. |

Each of the cord fixation devices 89 has a cord receiving
member 90, a cord stabilizing member 91, and a flexible thin strip
member 92 connecting the cord receiving member 90 and the cord
stabilizing member 91, as shown in detail in Figs. 23-27. All of
these members are made of a plastic., On a cord receiving.face of

the cord receiving member 90 are a pair of protruding tongues 93
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for holding fhere'between a cord such as the cords 86 and 87, and
a few ribs 94 for nipping the cords in .collaboration with similar
ribs 98 formed on the mating surface of the cord stabilizing
member 91, as.deécribed further below, .The cord_receiving member
90 also haé a pair of mounting pawls 95 and a pair of threaded
holes formed near the edges of cord receiving member 90.

The cord stabilizing member 91 is formed with a pair of slits
97 for receiving therein the tongues 93, and has the cord fixation
ribs 98 on the mating face thereof, as mentioned above, The ribs
98 of the cord stabilizing member 91 and the ribs 98 of the cord
receiving member 90 are offset in the transverse direction thereof
when the cord stabilizing member 91 is fitted on the cord
receiving member 90, as shown in Fig, 25,

| The COrd stabilizing member 91 is also proVidéd with a pair

of holes 89 in correspondence with the holes 96 for receiving
therein screws_lOO. Coaxially formed about each of the holes 99
are short protrusions 99a for maintaining a small gap between the
two mating surfaces of the members 90 and 91 when the two members
are coupled together, so that the cord nipped by the ribs 94 and
98 would be firmly-held in.position,- but without being'scarred by
the ribs, | |

It should be understood that the strip member 92 connecting
the cord receiving member 90 and the cord stabilizing member 91
has a length sufficient in freely mounting and dismounting the
cord stabilizing member 91 on the cord receiving member 90, i.e.

in slipping the tongues 93 into the slits 97. The strip 92 has
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an L-shaped configuration when the cord stabilizing member 91 is
not mounted on the cord receiving member 90, as shown in Figs,
22-24, but it is deflected in the shape of U when the cord
stabilizing member 81 is mbunted on the.cord receiving member 90.
Further, the cord fixation device 89 is designed such that, when
the mating surfaces of thé cord receiving member 90 and the cord
StabiliZing'memBer 91 are separated from each other, the two
members, and hence the strip member 92 also, may assume a common
plane and extend in an orthogonal relationship, as shown in
Fig., 23. |

The resiiient mdunting pawls 95 of the cord fixation device
89 may be easily inserted in corresponding holes formed in the
side wall of the outdoor unit 1, so that ;he,cord fixation device
89 may be temporally mounted on the 6utdoof unit 1 without Shrews '
until the cqrd fixation device 89 holds a cora between the cord
fixation device 89 and the cord receiving member 90, After a cord
86 or 87 is fixed in the cord fixation device 89, the devicé is
firmly secured on the side wall by a pair of screws 100,

It should be noted that the cofd stabilizing member 91 is
initially dffset.from the cqrﬂ receiving member 90 in a diagonal
direction by the flexible strip 92, as mentioned aBove. This is
convenient in mounting the cords 86 and 87 in that the cords may
be placed on the cord receiving member 90 from above without being
bothered by the cord'stabiiizing membef 91, in contrast to
conventional cord holders in which a cord must be inserted in the

cord fixation device from one side thereof, Also, since the cord
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receiving member 90 and the cord stabilizing member 91 are
connected by a flexible strip 92 and since they may be offset by
90 degrees in the same-plane as the device is opened, the cord
stabilizing member 91 may be extended in a position where it does
not interfere with the cord mounted in the next cbrd fixation
device 89, This is the true even when multiple cord fixation
devices are mounted in close proximity to each other, as shoﬁn in
Fig. 22,

Thus, it is possible to mount a multiplicity of cqrd'fixation
devices 89 laterally and closely on the outdoor unit 1, théreby
‘minimizing the space for electric connections and hence minimizing
the thickness of the outdoor unit 1, - The merit of the cofd
fixation device 89 of thé.invention is apparent when it is
compared with a conventional 6ne in which a cord stabilizing
member 91 is connected to a cord receiving member 90 with a hinge.
Such a conventional cord fixation device 89 requires a much larger
space, since it must be sufficiently spaced apart from the
adjacent one in order to avoid interference with the adjacent cord
fixation device 89 when it is opened, Hence, the conventional
cord fixation-deviéé is not suited'fOr holding_many cords on a
thin type outdoor unit 1, The cord fixation device 89 of thé
inveﬁtion assures easy and safe mounting of many cords on a thin
type outdoor unit 1,

The fact that the width W of the recess 88 is smaller than
thg width L of the connector board 81 might seem to pause a

difficulty that, when a multiplicity of cord fixation devices 89
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are arranged lateral with each other as shown in Fig, 26 in an
effort to savé spaces between them, one of the cords, for example
the power supply cord 864, must be bent twice by 90 degrees if
the cord must pass ;hrough the far left cord fixation device 89A.'_

However, it is not easy to bend a.power cord like this,
since a thick power cord usually has greater rigidity than other
cords, This is in conflict with the fact that it is_preferable.
to set a power cord away from other cords 87 which contain control
lines, i.e. in the far left cord fixation device 894,

In order to solve this conflict the far left cord fixation
device 89A may be mounted at an oblique position with respect to
the next device, as shown in Fig; 22, This allows the cord 864
to be oriented in a more natural direction by slightly bending
the C6rd. Thus,-eveﬁ a thick power cafd may be connected quite
easily to a terminal 29b of the connector board 81.

As described above, a multiplicity of parallel cords may be
easily mounted on a compact connector board 81 whose recess 88
has a width L lager than the width.W, by simply orienting somglof
the cord fixation devices 89 only slightly.

The various cords 86 and 87 inserted in the cord fixation
devices 89 are firmly secured in position between the cord
receiving members 90 and cord stabilizing membefé 91 with the ribs
94 and 98 of the respective devices 89, |

It would be appreciated that the ribs 94 and 98 of a cord
receiving member 90 and a cord stabilizing member 91, respectively,

have a little space between them, so that the electric lines in
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the cord 86 or 87 will not be damagéd in the cord fixation device
89 even when the cord stabilizing member 91 is coupled with the
cord receiving member 90 to hold the cord 86 or 87.

_lIn_as much as the present invention is subject'to mnany
variationé; modifications and changes in.detail, it is intended
that the Subject matter discussed above and shown in the
accompanying drawings may be interpreted as illustrative not in

a limiting sense,
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CLAIMS

AN A

~1,. An outdoor un1t for use in a separate type air conditioner

What we claim is:

which 1ncludes an outdoor unit and an indoor unit each hav1ng at
least a compressor, a heat exchanger having a circumferential
frame, and a expansion device, said outdoor and indoor unifs
connected with each other by refrigerant tubes so that they
altogether form said air conditioner, said outdoor unit comprising:

a baseplate;

a housing having a side wall in which a first air intake
window is formed, a rear wall extending upright from said
baseplate and having a second air intakg window, and a front wall
ﬁaving an air outléf window; and

a partition board having a circumferential frame and -
extending upright from said baseplate for portioning the internal
space of said housing into a fan room for accommodating said heat
exchanger and a fan for supplying air to said heat exchanger, and
a machinery room for accommodating said compressor, wherein

said heat exchanger extends over said rear air intake Window
in said rear wall when said heat exchanger is mounted upright on
said baseplaté; and

said partition board is disposed in front of said heat
exchanger by securing said circumferential ffame of said partition
board on a front end of said circumferential frame of said.heat

exchanger by screws applied from said rear of said heat exchanger.
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2. An outdoor unit according to_claiﬁ 1, wherein said frame of
said partitioh board is provided with threaded bore and said frame
of said heat exchanger provided with non-threaded bore for
receiving common screws, and wherein‘said bores are located in the

regions of said frames located right behind said compressor as

viewed from the front of said outdoor unit, .
| RN O A 0
* [ L ;] H *

3. An outdoor unit according to claim 2, wherein |

said heat'exchanger is configured in the form of L in the top
view thereof, and has a section facing said side air inlet window
and another section facing said rear air inlet window;

said side air inlet window has ffont and rear vertical
columns of horizontal slits and an intermediate strip separating
said two éblumnsj.l

said housing is provided on the ceiling theréof with front
and rear plateau regions éxteﬁding across said ceiling and having
widths that match corresponding columns of slits in said side air
intake window, and with an intermediate groove between said
plateau regions which has the same width of, and is contiguous to,

said intermediate strip of said side air intake window.

4, An outdoof unit according to claim 3, wherein
the width of said front column of said slits in the side air
intake window is greater than the Widih of the rear column; and
the widths of said front and rear plateau regions are the

same as the corresponding widths of said columns, respectively.
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5. An outdoor unit for use in a separate type air conditionér
which includes an Gutdoor unit and an ind66f unit each having at
least a compressor, a heat exchanger, and a eipansion device,
said outdoor and indoop units connected with the other by

refrigerant tubes so that they altogether form an air conditioning

system, said outdoor unit comprising:

RO AR

a housing having a side wall in which a first air intake

‘a baseplate,

window (side air intake window), a rear wall extending upright’
from said baseplate and having a second air intake window (rear
air intake window), and a front wall having an air outlet window
(front air outlet window) are formed; and

a paptition board extending upright from said baseplate and

'iportioning the internal space of said housing into a fan room for

accommodating said heat exchanger and a fan for supplying air fo
said heat exchanger, and a machinery room for accommodating said
compressor, wherein |

said heat exchanger extends over said air intake window in
said rear wall when mounted upright on said baseplate;

said bartition board is disposed in front of said heat
exchanger when a circumferential frame 6f said partition board is
mounted on.the front end of a circumferential frame of said heat
exchanger by screws applied.from the rear of said heat exchanger;

said side air inlet window has froﬁt and rear vertical
columns of horizontal slits and an intermediate strip separating

said two columns;
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said housing is provided on the ceiling thereof with froht
and rear plafeau régions extending across 34id ceiling and having
widths that match corresponding columns of slits in said side air
intake window and with an intermediate groove between said plateau
regions which has the same width of, and is contiguous to, said
intermediate strip of said side air intake wiﬁdow. - T

| A RO O 1
a * ¢ L M s *

6. An outdoor unit according to claim 5, wherein

the width of said front column of said slits in said side .
air intake window is greater than the width of the rear column;

the widths of said front and rear plateau regions are the

same as the corresponding widths of said columhs, respectively,

7. An outdoor ﬁnit for use in a separate type air cbnditionér
which includes an outdoor unit and an indoor unit each having at
least a compressor, a heat exchanger, and a expansion device,
said outdoor and indoor units connected with the other by
refrigerant tubes so that they altogether form an air conditioning
system, said outdoor unit comprisiﬁg;

| a baseplate,

a housing having a side-ﬁall in which a first air intake
window (side'air intake window), a rear wall extending upright
from said baseplate and having a second air intake window (rear
air intake window), and a front wall héving an air outlet window
(front air outlet window) are formed; and

a partition board extending upright from said baseplate and
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portioning the internal space of said housing into a fan room for
accommodating said heat exchanger and a fan for supplying air to
said heat exchanger, and a machinery room for accommodating said
compressor, wheréin

said heat exchanger'exténds over said air intake window in
said rear wall when mounted upright on said baseplate;

said partition board is disposed in front of said heat
exchanger when a circumferential frame of said partition board is
mounted on the front end of a circumferential frame of said heat
‘exchanger by screws applied from the rear of said heat éxchanger;
and

said front air outlet window in the front wall is configured
“to a right polygon and has a guard mounted on the outlet window,
such ihat the guard has a grid consisting of longitudinal and
transverse ribs forming a plurality of rectangular slits and that
the guard may be switched in orientation, so that when the guard
is switched in orientation it changes the orientation of the

rectangular slits.

8. An outdoor unit'according to claim 7; wherein said polygon

is a square,
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