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DESCRIPTION
Refrigerator

Technical Field
The present invention relates to an arrangement of cooling functional

elements or control elements in a refrigerator.

Background Art

Recently, there is an increasing demand to increase the capacity of
reffigerators. On the other hand, the housing problem limits the installation space of
a refrigérator and, in order to realize an ihcrease in capacity, it is necessary to
reconsider void spaces or spaces having a low practical use within the refrigeratori
b_ody. By reducing such spacés, it is poéSibie to ehhance the Volumetric'efﬁciency -
and increase the eﬁedive interhal capacity without increasing the installation space.

Various countermeasures have been proposed to enhance the

volumetric efficiency. One of the typical countermeasures is to enhance the heat

~ insulating efficiency of a heat insulating material in the refrigerator body to directly

increase the internal volume of a cabinet. Another typical countermeasure is to
reduce the volume occupied by electronic control boards or cooling functional
elements such as a refrig'erati'ng cycle, fans, a damper device, cooling ducts, eEc. for
cooling the cabinet, because sﬁch volume is an ineffectual one with'respect to a
étorage space within the cabinet, though the above elements are necessary and
indispensable.

Because the former countermeasure depends greatly on a technicél
development of the heat insulating material itself, the latter has been mainly employed
to enhance the mounting efficiency of the cooling functional elements or the control

elements.
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Japanese Patent Laid-Open Publication No. 8-338681 discloses this
kind of conventional refrigerator.

Fig. 16 is a front vietlv of the conventional refrigerator. Fig. 17 is a

sectional V|ew of the conventlonal refrlgerator In Figs. 16 and 17, 1 denotes a

| refngerator body, and 2 denotes a heat msulatmg partition wall for pamtlonmg the

interior of the refrigerator body 1 into upper and lower chambers and having a rising
portion 2a on the rear side thereof. 3 denotes a refrigerating compartment and 4

denotes a vegetable compartment formed below the refrigerating compartment 3,

~ both located separately above the heat insulating partition wall 2. 5 denotes an

upper freezing compartment and 6 denotes a lower freezing compartment, both
located separately below the heat insulating partition wall 2. Further, 7 denotes a
low-temperature .compartment located below the refrigerating compartment 3 and
controlled at a temperature lower than the temperature in the refrigerating
compartment 3

8 denotes a prvoted door mounted on a front openmg of the refngeratlng
compartment 3, and 9, 10, and 11 denote drawer-type doors mounted on front
openings of the vegetable compartment 4, the upper freezing compartment 5, and the
lower freezing compartment 6, respectively. Further, 12, 13, and 14 denote slidable
storage containers secured to the drawer-type doors 9, 10, 11, respectively, and 15

denotes a storage container accommodated within the Io\rv-temperature compartment

7. 16 denotes shelves for partitioning the refrigerating compartment 3 into a plurality

of storage compartments.

17 denotes a mac_hinery compartment formed at a lower portion and a
lower rear portion of the refrigerator body 1. 18 denotes a compressor of a
refrigerating cycle disposed inside the machinery compartment and rearwardly of the
lower freezing compartment 6, and 19 denotes a condenser disposed below the lower
freezing compartment 6. 20 denotes an evaporating dish disposed in a space below

the condenser 19 for evaporating water produced by defrosting. 21 denotes a cooler
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of the refrigerating cycle disposed inside the upper freezing compartment 5 at a rear

portion thereof and extending in a vertical direction above the compressor 18.

Further, 22 denotes a forced draft fan disposed above the cooler 21 and confronting

the rising portion 2a at a location rearwardly of the yegetable compartment 4.

23 denotes an air-duct control panel disposed reérwardly of the
vegetable compartment 4  and the low-temperature compartment 7 and
accommodating a damper device 24 for regulating the amount of chilly air supplied to
the refrigerating compartment 3 and the vegetable compartment 4, a damper device |
25 for regulating the amount of chilly air supplied to the low-temperature compartment
7, and an electronic control board 26 for controllihg electrically-driven devices such as
the compressor 18, the forced draft fan 22, the damper devices 24, 25 and the like. |

27 denotes a first chilly-air discharge duct for introducing into the
refrigerating compartment 3 chilly air sent from the forced draft fan 22_via the damper
device 24. The first chilly-air discharge duct 27 has chilly-air dispharge ports 28
definéd therein. one .'above aﬁother at a central portidn of the refrigerating
compartment 3 so as to confront the storage compartments between the shelves 16.

29 denotes a second chilly-air discharge duct for introducing the chilly air into the
low-temperature compartment 7 via the damper device 24. The second chilly-air
discharge duct 29 has a chilly-air discharge port 30 defined therein at a rear portion of
the low-temperature compartment 7. |

31 denotes a chilly-air suction duct for returning the chilly air from the |
vegetable 60mpartment 4 to the coolér 21 and having a chilly-air suction port 32
defined therein at a rear portion of the vegetable compartment 4. The chilly air
discharged into the refrigerating compartment 3 and the low-temperature
compartment 7 circulates from a communication port 33 defined in a lower rear

portion of the low-temperature compartment 7 to the chilly-air suction pbrt 32 via a

peripheral portion of the storage container 12 of the vegetable compartment.

34 denotes a chilly-air discharge port for discharging the chilly air from
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the forced draft fan 22 into the upper freezing compartment 5 and the lower freezing
cbmpartment 6. The rising portion 2a of the heat insulating wall is posiﬁonéd in front

of the chilly-air discharge port 34 so as to direct the chilly air downwardly. Further,

- 35 denotes a chilly-air suction port for returnihg the chilly air to a lower portion c_Jf the

cooler 21.

36 denotes a temperature detector mounted on a rear wall of the upper
freezing compartment S5 for detecting the tempeérature inside the freezing
compartments. 37 denotes a temperature detector mounted on a rear wall of the '
refrigerating compartment 3 for detecting the temperature inside the refrigerating
éompartment. 38 denotes a temperature detector mounted on a rear wall of the
low-temperature compartment 7 for detecting the temperature inside the low-
temperature compartment.

Further, 39 denotes a defrosting heater adjacent to a lower portion of

- the cooler 21, 40 denotes a drip pan for r'éc_eiving water produced by defrdsting, and

41 denofes a discharge pipe. The discharge pipe 41 communicates the drip pan 40
with fhe evaporating dish 20.

‘The operation of the refrigerator of the above-described construction is
explained hereinafter. .

When the temperature detected by the temperaturé detector 36 is
higher than a set value, the comjoressor. 18 is operated, and chilly air cooled py the
cooler 21 is caused to forcibly flow by the forced draft fan 22 and is discharged into .
the upper freezing compartment 5 and the lower freezing compartment 6 via the
chilly-air discharge port 34.. Thereafter, the. chilly air is returned to the cooler 21 via -
the chilly-air suction port 35. When the temperature detected by the temperature
detector 36 becomes lower than the set.value, the compressor 18 is stopped. Such
operations are repeatedly carried out, and the interior of the freezing compartments is
cooled to, for example, a freezing temperature of -18°C.

When the temperatures detected by the temperature detectors 36, 37
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are higher than respective set values, the damper device 24 is opened, and the chilly
air cooled by the cooler 21 is caused to forcibly flow by the forced draft fan 22 and is
discharged into the refrigerating compartment 3 via the first chilly-air discharge duct
27 and the chllly—alr dlscharge ports 28 The chilly air that has cooled the interior of -
the refrigerating compartment 3 flows into an upper portlon of the vegetable.
compartment 4 via the communication port 33 and indirectly cools the interior of the
vegetable compartment 4 through the storage container 12. The chtlly air then
passes through the chilly-air suction port 32 and the chilly-air suction duct 31 before it |
returns to the cooler 21. Thereafter, when the temperature detected by the
temperature detector 37 becomes lower than the set value, the damper device 24 is
closed. Such operations are repeatedly carried out, and the interior of the
refrigerating compartment 3 is cooled to, for example, a refrigerating temperature of
4°C, while the lntenor of the vegetable compartment 4 is cooled to, for example a
refngeratlng temperature of 6C. | _ _ | |
When the temperatures detected by the temperature detectors 36, 38
are higher than respective set values, the damper device 25 is opened, and the chilly
air cooled by the cooler 21 is caused to forcibly flow by the forced draft fan 22 and is
discharged into the low-temperature compartment 7 via the second chilly-air
discharge duct 29 and the chilly-air discharge port 30. The chilly air that has cooled
the interior of the low-temperature cornpartment 7 flows into an upper portion of the

vegetable compartment 4 via the communication port 33 and indirectly' cools the

interior of the vegetable compartment 4 through the storage container 12.  The chilly

air then passes through the chilly-air suction port 32 and the chilly-air suction duct 31

before it returns to the cooler 21. Thereafter, when the temperature detected by the

temperature detector 38 becomes lower than the set vaIué, the damper device 25 is

closed. Such operations are repeatedly carried out, and the interior of the low-
temperature compartment 7 is cooled to, for example, a chilling temperature of 0°C or

a partially freezing temperature of -6°C.
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On the other hand, from the viewpoint of the mounting efficiency of the
cooling functional elements or the control elements, the cooler 21 as a cooling source

is disposed unevenly with respect to the vegetable compartment 4 having a high inner

temperature and is located adjacent to and rearwardly of the upper freezrng

compartment 5 havmg a lowest inner temperature maklng it possrble to reduce a
temperature drop inside the vegetable compartment 4 and effectively cool the upper
freezing compartment 5 and the lower freezing compartment 6.

In particular, because the upper freezing compartment 5 and the lower
freezing compartment 6 are disposed at a lower portion of the refrigerator body 1, it is
inevitably possible to lower the position of the cooler 21, thus eliminating a dead
space between the machinery compartment 17 and the cooler 21. Further, because
the positions of the forced draft fan 22 and the damper devices 24, 25 disposed above

the cooler 21 can be lowered, the mounting efficiency can be enhanced and the

.effectlve utlllzatlon of the mtenor of the.cabinet can be achreved In addition, the

center of gravity of the refrigerator body 1 can be lowered, enhancing the stability.
Also, because the electronic control board 26 for controlling the electric
parts is not disposed at an upper rear portion of the refrigerator body 1 but is
accommodated within the air-duct control panel 23 at a central portion of the cabinet,
the distances between it and the electric parts such as the compressor 18, the forced
draft fan 22, the damper devices 24, 25, the defrosting heater 39 and the like, all of
which are positioned substantially. below the center of the refrigerator' body, are

reduced as compared with those in the conventional refrigerators, making it possible

~ to reduce the cost for wiring and the assembling work.

In the above-described conventional construction, however, because
the compressor 18 is accommodated within the machinery. compartment 17 that is
formed rearwardly of the lower freezing compartment 6 and extends over the full width
thereof, there arises a problem in that a large dead space is created within the

ma_chinery compartment 17 in the direction widthwise thereof.
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Further, because the cooler 21 is disposed above the compressor 18, if
the cooler 21 is so designed as to have a height enough to provide a sufficient cooling
capacity, an upper end surface of the cooler 21 inevitably reaches the heat insulating
part|t|on wall 2. As a result, the forced draft fan 22 disposed adjacent to an upper,
portlon of the cooler 21 is posrtioned above the upper freezmg compartment 5 and,
hence, the heat insulating partition wall 2 must have the rising portion 2a extending
upwardly from a rear portion thereof so as to insulate the forced draft fan 22 and the
vegetable compartment 4 from each other,' thus complicating the construction and -
increasing the ineffectual volume. |

Also, the arrangement in Which the rising portion 2a of the heat
insulating partition wall 2, the forced draft fan 22, and the air-duct control panel 23 are
disposed rearwardly violates the depth of the low-temperature compartment 7 and
reduces the storage capacity thereof. That is, the storage compartment that is
positioned substantially at_ a central level of the refrigerator.'and is, -.hence, easiest to
use comes to have a reduced capacity.

In order for such a refrigerator to ensure the capacity of the cabinet, it is
necessary to increase the depth of the refrigerator body 1, for example. However, if
the refrigerator protrudes from a cupboard adjacent thereto, the indoor appearance is
deteriorated. |

Further, because the condenser 19 and the evaporating dish 20 are
disposed one above the other inside a bottom portion of the refrigerator body 1, _the
bottom portion must have a .height enough to ensure the heat radiating capacity of the
condenser 19 and the evaporating capacity of the evaporating dish 20, thus violating
the space for the storage compartment and reducing the volumetric efficiency.

Also, because the chilly-air discharge duct 27 is provided at a central
p'ortion of the refrigerator 3, it protrudes toward and violates the central portion of the
cabinet that is easy to use. In order to enhance the value of goods, if the entire rear

wall of the refrigerating compartment including the protrusion at the central portion is
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covered with an ornamental cover, the ineffectual space is further increased. Further,
because the chilly air discharge is conducted from a plurality of discharge ports
formed at the central portion, while the chilly air suction is conducted through only the
communication port 33 formed at a lower portion of the refrigerating compartment,
there arises a probiem' in that temperature' 'variatiohs are likely to occur in the
horizontal direction inside the refrigerating compartment 3.

Although the position of the eled_tronic control board 26 is improved as
compared with that in the conventional refrigerators in which it is-located at an upper |
rear portion of the refrigerator body, it is still distant from the compressor 18, the
defrosting heater 39 and the like. Accordingly, the length of electric wires cannot be
sufficiently shortened.

| The present invention has been developed to overcome the above-

described disadvantages, and a first objective of the present invention is to provide a

~ refrigerator having an enhanced volumetric efficiency, an increased stbrag_e capacity

and an enhanced stability by enhancing the mounting efficiency of the cooling
functional elements and the control elements.

A second objective of the present invention is to provide a refrigerator
having an increased storage capacity in an easy-to-use region positioned at a central
level of the refrigerator. |

A third objective of the present invention is to provide a refrigerator in
which the electronic control boards are arranged efficiently to théreby simplffy the
arrangement of electric wires. |

A fourth objective of the present invention is to provide a refrigerator

capable of suppressing temperature variations within the refrigerator.

Disclosure of the Invention
In accomplishing the above and other objectives, the refrigerator of the |

present invention is a refrigerator which comprises a refrigerating cycle including a
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compressor, a condenser and a cooler, and a refrigerator body having a storage
compartment defined therein, and in which the compressor and the cooler are
disposed on left and right sides at a location rearwardly of the storage conipartment.

By this construction, a void space in_.a widthwise direction that is formed by biasing .
the compressor towards one side |s used as a space fof instailation of the cooler with
the height of installation of the cooler consequently lowered. As a result thereof, the
mounting efficiency of the refrigerating cycle cén be increased, the inher volumetric
efficiency can be increased, and the preserving ability and the stability can be |
enhanced.

The present invention can be equally applied to a refrigerator wherein
the refrigerator body has a plurality of storage compartments defined therein. In
such case, by disposing the compressor and the cooler on left and right sides at a
location rearwardly of one of the storage compartments, the storage capacity and the
easiness to use can be increased without invadirig a deep. space 6f the other
cor_ﬁpartménts.

If the compressor and the cooler are disposed rearwardly of the
lowermost storage compartment, the refrigerator having a lower center of gravity and,
hence, a stability can be provided..

Also, the stdrage compartments may include two compartments located
within the refrigerator body on left and right sides thereof. In such case, because the
compressor and the cooler are disposed on left and right sides at a location
réarwardly of the two storage compartments, the void space in the widthwise direction

within the refrigerator of a type having a relatively large width can be effectively

utilized to increase the freedom of design of cooling functional component parts. .

If the compressor and the cooler are so disposed as to confront
rearwardly of the respective compartments, any possible influence brought on the -
deep space for storage of the compressor can be limited to one compartment and the

easiness-to-use can be increased.
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_ If the compressor and the cooler are positioned at a lower rear region of
the storage compartment the refrigerator can have a lower center of gravity with the
stability thereof consequently increased. _

If the refrig_erator body is further provided with a machinery compartment
and a cooling compartment positioned on teﬁ értd right sides, res'pectively; with a heat
insulating wall positioned therebetween, and the compressor and the cooler are
accommodated within the machinery compartment and the cooling compartment,
respectively, the void space in the widthwise direction that is created by biasing the |
machinery compartment to one side can be used as a cooling compartment for
installation of the cooler.  Accordingly, the height of installation of the cooler can be
lowered to thereby increase the effective inner volume of the refrigerator.

If a bottom end surface of the cooler is positioned at a level lower than

an upper end surface of the compressor, the height of installation of the cooler can

| further be lowered, making it possible to prevent the oth.er compartment spéce from

being i.nﬂuenced and to further reduce the size thereof.

| If a forced draft fan is provided in the cooling compartment for supplying
a forced draft of air to the storage compartment and is positioned rearwardly of the
storage compartment provided with the cooler, the cooling functional component parts
including the compressor and the cooler can be collected without the other
compartments being. invaded and no complicated partitioning structure relative to the
other compartments is needed. _

Also, if a damper device is provided for controlling an amount of chilly air
to be supplied to at least one of the storage compartments and is positioned
rearwardly of the storage compartment confronting the compressor, the cooling
functional component parts including the compressor, the c_ooler and the dampér
device can be collected at one location to thereby reduce the size and, therefore, the
assembling ability during the manufacturing process and the capability of dismantling

at the time of discard can be increased.
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Furthermore, if the forced draft fan is disposed above the cooler and the
damper device is disposed above the compressor, a space rearwardly above the
freezing compartment can be utilized to efficiently install an air passage, allowing the
void space to be effeetively_ utilized.

| ' -If the forced draft fan |s disposed at a location adjacent a.n-upper portien
of the cooler so as to extend obliquely upwardly, the height of the _cooling
compartrrrent can be further suppressed, resulting in a reduction in size.

Also, if the plural storage comparfments have at least refrigerating and .
freezing compartments, the damper device controls the amount of chilly air to be
supplied to the refrigerating compartment, and the compressor and the cooler are
disposed rearwardly of the freezing compartment, the freezing compartment having
the lowest temperature can be positioned in the vicinity of the cooler to thereby
increase the cooling efficiency.

I the refngeratmg compartment is formed at an upper portron of the
refngerator body and the freezing compartment is formed at a lower portion of the
refrigerator body, the stability can be increased with a disposition of the high cool_ing
efficiency, and the easiness-to-use can be increased without the deep space of the
highly frequently used refrigerating compartment being adversely affected.

If a vegetable compartment is formed below the refrigerating

compartment and an amount of chilly air to be supplied to the refrigerating

compartment and the vegetable compartment is controlled by the damper device, the

depthwise space of the vegetable compartmerrt at e position intermediate of the
height easy to use can be secured sufficiently.

If the cooler is positioned rearwardly of the freezing compartment and
the forced draft fan is disposed at a location upwardly rearwardly of the freezing
compartment, even where the height of the freezing compartment is further limited,
the cooling functional component parts can be integrated, making best use of the

efficient inner volume.
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Also, if an electronic control board is disposed rearwardly of the cooler,
electric wiring can be integrated at an area adjacent electric component parts and caﬁ
therefore be shortened and simbliﬁed, making it possible to provide the refrigerator

If the electronic control board is accommodated wuthm an electrlc
component storage recess formed in the heat insulating wall rearwardly of the cooler,
it is possible to install the electronic control board without being protruding outwardly
from the rear of the body and, therefore, there is no possibility that an ineffectual
space may be formed in the depthwise direction.

If an evaporating dish is disposed below the cooler for receiving
defrosted water from the cooler, a drain passage can be simplified. Accordingly,
because even when the position of the cooler is lowered, the defrosted water can be -
discharged in a vertlcal direction and stored, the evaporatlng dish can be provided
without the helght of the machlnery compartment mcreased |

If an additional forced draft fan is provided for forcnbly cooling the
compressor within the machinery compartment, the machinery compartment having a
relatively small space volume can secure a required amount of heat radiation.

If the condenser is disposed within the machinery compartment and is
forcibly cooled by a fan, the cooling functional component parts can be efficiently
integrated while securing the capability of a high-pressure side cooling system.

If the condenser is disposed at a bottorh of the refrigerator body and is
forcibly cooled by the forced draft fan, a spaée at the bottom of .the refrigerator body
can be utilized effectively. |

If the evaporating dish is disposed in a passage for flow of the air
induced by the forced draft fan, evaporation of the defrosted water can be promoted
by the effect of a forced air draft induced by the fan.

Also, if the compressor and the evaporating dish are disposed upstream

~and downstream of the forced draft fan, respectively, and heat of the compressor is
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guided towards the evaporating dish, evaporation of the defrosted water can further
be promoted by the effect of flow of heat from the high-temperature compressor.

Alternatively, if a portion of the condenser is disposed at a position

- where the evaporating dish is heated, heating of the evaporating dish can be

promoted, 'allowing an 'e'vaporating bdwer to bé secured even with a small e\/a'porating
dish.

If a chilly air discharge duct communicating between the damper device _
and the refrigerating compartment is disposed vertically at a position adjacent one |
lateral end of a deep region of the refrigerating compartmenf and a chilly air suction |
duct leading to the cooler is disposed vertically at a position adjacent the opposite
lateral end of the deep region of the refrigerating compartment, a central space that is
easy to use is increased, accompanied by an enhancement in easiness-to-store.

Also, if a chilly air discharge port provided in the chilly air discharge duct

| and a chilly air suction poﬁ provided- in the chilly air suction duct-are formed adjacent

respective lateral ends of the refrigerating compartment, the chilly air circulates in a
widthwise direction inside the refrigerator to thereby reduce a temperature variation
within the refrigerator compartment, allowing the preserving ability for food malterials
to be increased.

If a sec'ond forced draft fan for circulating air inside the refrigerating
compartment is employed, air inside the refrigerating compartment can be circullated
and stirred to thereby reduce the temperature variation and tempefature increase
within the compartment, allowing the preserving ability for food maierials to be further
increased.

| Also, if an electric component cover of the compressor is disposed so as
to be oriented towards an bpen side rearwardly of the machinery compartment, no
space is required for removal and fitting of the electric component cove.r in the
widthwise direction of the compressor. Accordingly, the width of the machinery

compartment can be shortened with the void space consequently reduced.
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- Alternatively, the electric component cover of the compressor méy be
di_sposed'at a location laterally of the machinery compartment. In such case, an
opening and a cover for covering the opening may be provided. at a portion
confronting the électric component cover. Because no distance to a side surface of
the rriachinery cdnipartment is'ne'eded during removal and ﬁttirlg of the electric“
component cover, the width of the machinery compartment can be shortened with the
void space consequently reduced.

If piping for the refrigerating cycle is accommodated rearwardly of an |
outdoor side of the cooling compartment, effective utilization is possible without the
space for the machinery compartment being invaded.

If there is provided a fixture for fixing a dryer and a condenser piping of
the refrigerating cycle to an outdoor rear surface of the refrigerating compartment, the
fitting workability can be increased and high-pressure piping can be neatly arranged.

Ifa resrnous molded product rs used for an external she|| forming the

machrnery compartment, a complicated shape including the machinery compartment

can be integrally molded, making it possible to provide the refrigerator having an
excellent economic aspect. |

In addition, if the resinous mollded product used for the external shell
forming the machinery compartment is formed integrally with a fixture for fixing a dryer

and a condenser piping of the refrigerating cycle, the piping can be fixed without the

-separate fixture being fitted, thereby i mcreasmg the assembhng ability.

Also, if the resinous molded product used for the external shell formlng
the machinery compartment is formed integrally with a holder for holding the
evaporating dish that receives defrosted water, the evaporating dish can be fixed with
no need to usé the separate holder, thereby achieving an economic improvement.

Also, the refrigerator of the present invention is characterized by
comprising a refrigerating compartment, é vegetable compartment defined below the

refrigerating compartment, a freezing compartment separated from the vegetable
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compartment by a heat insulating partition wall disposed- below the vegetable
compartment, a machinery compartment defined adjacent one of opposite sides and

rearwardly of the freezing compartment, a cooling compartment defined adjacent the

- other of the opposﬂe sides and separated from the machlnery compartment by a heat

: msulating wall, a compressor dlsposed within the machinery compartment a cooler

disposed within the cooling compartment, a forced draft fan disposed within the
cooling compartment at a location adjacent an upper portion of the cooler, a .damper
device disposed rearwardly of the freezing compartment for controlling an amount of
chilly air to be supplied to the refrigerating and vegetable compartments, and an
electronic control board provided rearwardly of the cooling compartment. The
compressor and the cooler are juxtaposed in a side-by-side fashion in a leftward and |
rightward direction.

With this structure, the cooling functional component parts and control
component parts are integrated rearwardly of the freezing compartment in a lower
region, accompanied by increase of the mounting efficiency and reduction of the void
space within the refrigerator body. Also, the cooling functional component parts and
control component parts are excluded from a lower region of the refrigerating
compartment and the vegetable compartment at a central region that is easy to use
and a storage space increases deep into the refrigerator body and, therefore, the
inner volumetric efficiency can be increased.

If there are provided a multipurpose compartment defined above the
heat insulating partition wall and a second damper device disposed rearwardly of the
freezing compartment for controlling an amount of chilly air to be supplied to the -
multipurpose compartment, the cooling functional component parts and control
component parts are integrated rearwardly of the freezing compartment in a lower
region and the void space within the refrigerator body can be reduced. Also, the
cooling functional component parts and control component parts are excluded from a

lower region of the refrigerating compartment and the vegetable compartment at a
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central region that is easy to use and a storage space increases deep into the
refrigerator body and., therefore, the inner yolumetric efficiency can be increased. In
addition, the temperature inside the multipurpose compartment is independently
controlled and a temperature zone appropriate to the food materials stor_ed_ca_n.be
selected by the user, ac-companlied by increase of .the éasiness—to-use. -

| Aléo, if there are further provided a chilly air discharge duct provided
vértically at a location adjacent one side end of a deep region of the refrigerating
compartment in communication with the damper device, a chilly air discharge port
provided in the chilly air discharge duct within the refrigerating compartment, a chilly
air suction duct provided vertically at a location adjacent the opposite side end of the
deep region of the refrigerating compartment for communicating between the
refrigerating compartment and the cooler, a chilly air suction port provided in the chilly
air suction duct within the refrigerating compartment, and a chilly air suction port
provided. within the 'vegetable com_partmer_\t in communication with the chi'lly air
suction duct, the structural space of thle passage for cooling the refrigerating
compartment will not invade_'the effective space at a central area of th-e compartment
that is easy to handle and any possible cooling variation inside the refrigerating
compartment can be reduced as a result of the chilly air circulated in the widthwise
direction of the compartment as a whole, thereby increasing the capability of the food
materials to be stored. In addition, a chilly air duct for the vegetable compartment
can easi_ly be formed merely by communicating the chilly air suct.ion port of the .
vegetable compartment to an intermediate portion of the chilly air suction duct for the
refrigerating compartment.

Also, there may be further provided a chilly air discharge duct provided
vertically at a location adjacent ohe side end of a deep region of the refrigerating
compértme’nt in communication with the damper device, a chilly air dischafge port
provided in the chilly air discharge duct within the refrigerating compartmenf, a second

chilly air discharge duct communicating between the second damper device and the
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multipurpose compartment, a chilly air discharge port provided ih the second chilly air
discharge port for the multipurpose compartment, a chilly air suction duct provided
vertically at a location adjacent the oppdsite side end of the deep region of the
refrigerating compartment for communicating between the refrigerating compartment
and the coolér, é chilly air suction porf brovided in the chilly air suction duct within the
refrigerating compartment, a chilly air suction port provided within the vegetable
compartmeht in communication with the chilly air suction duct, a second chilly air
suction duct communicating between the multipurpose compartment and the cooler,
and a chilly air suction port provided in the multipurpose compartment and
communicated with the second chilly air suction duct. Similarly, even in this case,
the structural space of the passage for cooling the refrigerating compartment will not
invade the effective space at a central area of the compartment that is easy to handle
and .any possible cooli.ng variation inside the refrigerating compartment can be
reduced aé a resuit of the chilly 'éir cifculateq in the widthwise direction of the
compértfnent as a whole, thereby increasing the capability of the fobd matérials to bé
stored. In addition, a chilly air duct for the vegetable compartment can easily be
formed merely by communicating the chilly air suction port of the vegetable
compartment to an intermediate portion of the chilly air suction duct for the
refrigerating compartment.  Moreover, because the passage is constructed
independent of the multipurpose compartment,'the independence of the _température
control can be enhanced..

If there are further provided heat insulating partition walls above and
below the multipurpose compartment, and if it is used as a temperature changeover
compartment, the temperature inside the multipurpose compartment can be adjusted
to a value ranging from refrigeration to freezing. As a result, the freedom of selection
by the user relative to the amounts of many compartments of fixed temperature zones

can be increased, accompanied by the convenience.
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Brief Description of the Drawings _
Fig. 1 is a sectional view of a refrigerator according to a first
embodiment of the presént invention.

Fig. 2 is a sectional view of an essential portion of the refrigerator of Fig.

Fig. 3 is a rear view of the essential portion of the refrigerator of Fig. 1.

Fig. 4is a perspectivé view, as viewed from behind, of the essential

portion of a refrigerator according to a second embodiment of the present invention.

Fig. 5 is a front view of a refrigerator according to a third embodiment of
the present invention. _

Fig. 6 is a vertical sectional view of the refrigerator of Fig..5.

Fig. 7 is a sectional view taken along line VII-VIl in Fig. 5.

Fig. 8 is a sectional view taken along line VIII-VIll in Fig. 5.

Fig. 9 is a front view of a_refrigeratdr according to a fburth embddiment
of the present invention. |

Fig. 10 is a vertical sectional view of the refrigerator of Fig. ©.

Fig. 11 is a sectional view taken along line XI-Xl in Fig. S.

Fig. 12 is a front view of a refrigerator according to a fifth embodiment of
the present invention. -

Fig. 13 is a vertical sectional view of the refrigerator of Fig. 12.

'Fig. 14 is a front view of a refrigerator accordih_g to a sixth embodiment

of the present invention. |

Fig. 15 is a front view of a refrigerator according to a seventh
embodiment of the present invention.

Fig. 16 is a front view of a conventional refrigerator.

Fig. 17 is a vertical sectional view of the refrigerator of Fig. 16.

Best Mode for Carrying out the Invention
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Several embodiments of a refrigerator according tb the present
invention are explained hereinafter with reference to the drawings.
(Embodiment 1)

Fig. 1 ié a sectional view of a..refriger_ator according to a first .

embodiment of ‘the present invenfidn. Fig. 2 is a sectional view of an essential

.portion of the refrigerator according to the same embodiment. Fig. 3 is a rear view of

the essential portion of the refrigerator according to the same embodiment.

In Figs. 1 to 3, 42 denotes a refrigerator body comprised of an external '
box 43 made of a steel plate, an internal box 44 made of a resin, and a heat insulating
wall 46 formed by foaming or expanding a heat insulating material in a space between
the external box 43 and ihe internal box 44. 47 denotes a heat insulating partition
wall for partitioning the interior of the refrigerator body 42 into upper and lower storage
chambers. The upper storage chamber 51 includes a refrigerating compartment 48,
a vegetable compartmeﬁt 49, an'd a temperature changeover cbmpartme_nt .50
capable of chaﬁging over a temperature zone to allow both freezing and refrigérating,
all of which are formed in this order from above. The lower storage chamber 52
(hereinafter referred to as a freezing compartment 52) has a refrigerating temperature
zone.

53 denotes a pivoted door for the refrigerating compartment 48, while 54,_

55 and 56 denote drawer-type doors for the vegetable compartment, the temperature

. changeover compartment, and the freezing compartment, respectiveiy. 57 denotes

a storage container that is drawn ouf together with the drawer-type door 54 for the
vegetable compartment, 58 denotes a storage container that is drawn out together
with the drawer-type door 55 for the temperature changeover compartment, 59
denotes a storage container that is drawn.out together with the drawer-type door 56
for the freezing compartment, and 60 denotes an upper storage container mounted
above the storage container 59. |

A cooling compartment 63 accommodating a cooler 61 of a refrigerating
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cycle and a forced draft fan 62 disposed adjacent to an upper portion of the cooler 61
is formed rearwardly of the freezing compartment 52 on one side thereof. The forced
draft fan 62 is inclined so as to extend obliquely upwardly. 64 denotes a drip pan

disposed at a bottom portion of the cooling compartment 63 for receiving water

produced by defrosting the cooler 61, and 65 denotes a discharge pipe extending

through the heat insulating wall 46 from the drip pan 64 and led outside a roo'm. On
the other hand, a machinery compartment 67 accommodating a bompressor 66.is
formed réarwardly of the freezing cdmpartment 52 on the other side thereof, with the
heat insulating wall 46 interposed between it and the cooling compartment 63.

The cooler 61 and the compressor 66 are juxtaposed with each other in
a -side-by-side fashion with the heat insulating wall 46 interposed therebstween.
That is, the cooler 61 is not disposed immediately above the compressor 66, and they
are separated from each other in the widthwise direction of the refrigerator body 42.

Although the compre'S'sor 66 is generally disposed adjacent to a bottom portion or a -

Ionermosf portion df the refrigerator body 42, the level of é Iowek end of the cooler 61
does not always fall within the height of the compressor 66 bécause a space for
accommodating the heat insulating wall 46 and the drip pan 64 must be formed below
the cooler 61. |

68 denotes an -evaporating dish disposed below the cooling
compartment 63 at a bottom portion of the refrigerator body 42, and the discharge
pipe 65 is open to the evaporating dish 68. . 69 denotes a forced draft fan disposed
within the machinery compartment 67 and betweén the compressor 66 and the
evaporating dish 68 for cooling the compressor 66 and, hence, the compressor 66
and the evaporating dish 68 are placed in an airway from the forced draft fan 69. 70
denotes a cover for electric elements on--the compressof 66, which is oriented to the
open side rearwardly of the machinery cdmpartment 67

An external shell that forms a bottom portion and a lower rear portion of

the refrigerator body 42 and also forms the shape of the machinery compartment 67is
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unitarily formed from a thermoplastic resin and constitutes a machinery compartment
panel 71. 72 denotes a dryer of the refrigerating cycle, and 73 denotes a
condensation pipe extending from the compreesor 66 to the dryer 72. The dryer 72
and the condensation pipe 73 are.disposed rearwardly of the cooling compartment 63
and accommodated within a space 74 defined by the machinery compartment panel
71. The dryer 72 and the condensation pipe 73 are fixed by hooked fixing members
75, 76 integrally formed with the machinery compartment panel 71. 77 denotes a
rail-shaped holder integrally formed with a lower porﬁon of the machinery
compartment panel 71 for holding the evaporating dish 68. 78 denotes a rear cover
for covering the machinery compartment 67 and the space 74.

79 and 80 denote damper devices juxtaposed with each other on one
side of the forced draft fan 62 within the cooling compartment 63. The damper
device 79 controls the amount of cooling or chilly air supplied to the refrigerating
compartment 48 and the vegetable compartment 49, while the damper device 80
controle the amouot of cﬁilly air supplied to the temperature changeover compartment
50. 81 denotes a chilly-air discharge duct extending from the damper device 79 to
the refrigerating compartment 48, and 82 denotes a chilly-air discharge duct
extending from the damper device 80 to the temperature changeover compartment
§0.

The operation of the refrigerator of the above-described construction is
explained heremafter |

Chllly air produced by the cooler 61 is first discharged into the freezing
compartment 52 by the forced draft fan 62 to cool the interior thereof to a freezing
temperature (for example, -18°C). Uoder the control of fhe damper device 79, part of
the chilly air is then discharged into the refrigerating compartment 48 through the
chilly-air discharge duct 81. Similarly, under the control of the damper device 80, the
remaining chilly air is discharged into the temperature changeover compartment 50

through the chilly-air discharge duct 82. The chilly air introduced into the
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refrigerating compartment 48 cools the interior thereof to a refrigerating temperature

(for example, 4°C) and is then introduced into the vegetable compartment 49 to cool

the interior thereof to a predetermined temperature (for example, 6°C). On the other

“hand, the chilly air introduced into the temperature changeover compartment 50 cools

the interior thereof to a desired temperature (for example, a freezing temperature of - -

18°C, a partially freezing temperature of -3°C, a chilling temperature of 0C, a

refﬁgerating temperature of 4°C or the like) in a temperature zone allowing both the

freezing and the refrigerating depending on the selection by a temperature regulator '

(not shown).

In regard to the arrangement of the refrigerating cycle, the compressor
66 is off to the side from the vertical centerline of the refrigerator body 42. As aresult
of reducing the ineffectual space within the machinery compartment 67, the width of

the machinery compartment 67 is reduced to half the width of the refrigerator body 42.

| In con_sideration pf the depth énd_heigh_t with which the cooling capacity is maintained, '

the cooler 61 is accommodated within the space newly created on the inner side of
the refrigerator body 42 by reducing the ineffectual space.

As a result, the compressor 66 and the cooler 61 are disposed in a
side-by-side fashion with the heat insulating wall 46 interposed therebetween. This
arrangement makes it possible to minimize an ineffectual space in the widthwise
direction of the refrigerator, which space has hitherto been created by placing the
cooler 61 above the compressor 66, thus increasing the effective storage capacity.

With the side-by-side arrangement of the compressor 66 and the cooler

61, both of which are heavy, the center of gravity of the refrigerator body 42 becomes

lower than that of the conventional one, enhancing the stability.

Further, because fhe level of the cooler 61 and that of the forced draft
fan 62 disposed above the cooler 61 are both lowered, a rear space of the vegetable
compartment 49 and the temperature changeover compartment 50 is not violated and,

hence, the storage container 57 in the vegetable compartment 49 and the storage
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container 58 in the temperature changeover compartment 50 can be increased in
depth to the positions adjacent to the heat insulating wall 46, making it possible to
increase the storage capacity. _

The arrangement in which the forced draft fan 62 is inclined obliquely at
an upper rear portion of thé cooling cbrhbartmeht 63 éaﬁ further réduce the hefg'ht of |
the cooling compartment 63, thus accommodating the cooling compartment 63 within
only a rear region of the freezing compartment 52 and providing the same effects as
above. |

If the cooling compartment 63 in which the cooler 61 and the forced draft
fan 62 are both accommodated does not fall within the height of the freezing
compartment 52 (for example, if a desired cooling capacity of the.whole refrigerator
must be ensured by increasing the size of the cooler 61 and that of the forced draft fan
62, or if the capacity and height of the freezing compartment 52 must be reduced in
c_qnsideration of those of othef compartrﬁ'ents), the forced draft fan 62 may be partially .
or entirely placed above a region positioned rearwardly of the freezing companrﬁent
52. By so doing, the compressor 66, the cooler 61 and the forced draft fan 62 can be
brought close to one another while ensuring an increase in inner volumetric efficiency
caused by ihe side-by-side arrangement of the compressor 66 and the cooler 61,
thereby enhancing the mounting efficiency. |

In place of increasing the storage capacity, the height of the vegetable
compartment may be reduced. Because the vegetable compartmeht becomes
shallow and wide, the interior thereof can be easily seen and, hence, the piling up of
vegetables is reducéd, resulting in an easy-to-use vegetable compaﬂhent having a
superior preserving ability. |

Further, because it is not necessary to provide a space for
accommodating the forced draft fan 62 at a rear portion of the vegetable compartment
49, the heat insulating partition wall 47 disposed above the freezing compértment_ 52

may not have a rising portion which has hitherto been formed therewith at a rear
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portion thereof, thus reducing the ineffectual volume and increasing the effective
storage capacity.

An increase in depth of the storage compartments makes it possible to
reduce the depth.of the refrige_rator body. A reduction in depth of the__ refrigerator
body in turn prevents the fefrigerator from protrdding from a cupBbard adjacent
thereto, thus enhancing the indoor appearance.

Also, because the evaporating dish 68 is disposed immediately below
the cooling compartment 63, the discharge pipe 65 is short, and the structure around -
it can be simplified. Further, the forced ventilating action of the compressor-cooling
forced draft fan 69 causes warm air to flow over the surface of the water sfo‘red in the
evaporating dish 68, thus promoting evaporation of the water produced by defrosting.

Accordingly, the size of the evaporating dish 68 can be reduced. If the forced draft
fan 69 is arranged to send air from the compressor 66 toward the evaporating dish 68,
high-temperature heat from the COmpresso_r 66 can be utilized and, hence,

evaporation of the water in the evaporating dish 68 is further promoted without

providing an additional heating means, resulting in a reduction in size of the

refrigerator.

Moreover, because the cover 70 for electric elements on the
compressor 66 is directed to the open side of the machinery compartment 67, a space
for attaching or removing the cover 70 is not required, making it possible to reduce the
width of t’he machinery compartment 67. As a result, it becomes possible to increase

the width of the cooling compartment 63 located beside the machinery compartment

67 and, hence, it is possible to increase the width of the cooler 61 and reduce the

height thereof. Accordingly, the height of the cooling compartmen{ 63 can be

reduced, providing a compact structure and further increasing the effective volume.
Also, the thickness of the cooler 61 is smaller than that of the
compressor 66 and, hence, the depth on the side of the cooling compartment 63 can

be made smaller than that on the side of the compressor 66, thus creating the space
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74 rearwardly of the cooling compartment 63. The dryer 72 and the condensation
pipe 73 of the refrigerating cycle can be efficiently accommodated within this space 74
without violating the space inside the machinery compartment 67.

Further, the fixing members and the holding member for the dryer 72
and the céndenéation pipe 73 can be “integrally forméd with the machi‘hery _.
compartment panel 71, which forms a bottom portion and a lower rear portion of the |
refrigerator body 42, by molding the machinery compartment panel 71 from a resinous
material. In addition, the external shell forming the relatively uneven machinery |
compartment 67 is not comprised of a plurality of component parts, but is of one-piece
construction, making it possible to reduce the manufacturing cost of the refrigerator
and improve the assembling workability.

(Embodiment 2)

Fig. 4 is a perspective view, as viewed from behind, of an essential
portion of a refrigerator ac;cordihg to a second embodiment of the present inVeﬁtio_n.

In Fig. 4, 83 dénotes é refrigerator body, and 84 denotes a compressor
placed within the machinery compartment 67. 85 denotes a cover for electric
elements mounted on a side surface of the compressor 84. 86 denotes an opening
defined in a portion of the refrigerator body forming a side wall of the machinery
compartment 67, and 87 denotes a cover for covering the opening 86. The cover 87
is secured to the refrigerator body 83 by means of, for example, screws (not shown).

In the above-described construction, it is not necessary to provide a fist-
sized space between the electric-element cover 85 and the side wall of the machinery
compartment 67 for the purpose of attaching or removing the electric-element cover
85, and the attachment or removal of the electric-element cover 85 can be conducted
from outside by removing the cover 87 from the side wall of the refrigerator body 83,
making it possible to reduce the installation space in the widthwise direction of the
compressor 84.

As a result, the width of the machinery compartment 67 can be reduced,
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while the width of the cooling compartment 63 aﬁd-that of the cooler 61 can be
increased. -Accordingly, the height of the cooler 61 and that of the cooling
compartment 63 can be reduced, providing a compact structure and further increasing
the effective volume. Alsp,- the electric-element cover 85 can be readily attached or
rembved from the side -'of thé side wall of thé refrigerétor body 83, 'tHus faci.litating the
maintenance of the finished godds.

(Embodiment 3)

Fig. 5 is a front view _of a refrigerator according to a third embodiment of '
the present invention. Fig. 6 is a vertical sectional view of the refrigerator according
to the same embodiment. Fig. 7 is a sectional view taken alqng line VII-VIl in Fig. 5, |
while Fig. 8 is a sectional view taken along line VIlI-Vill inFig. 5.

In Figs. 5 to 8, 88 denotes a refrigerator body. 89 denotes a heat
insulating partition wall for partitioning the interior of the refrigerator body 88 into |
upper and lower chambers. The upper chamber includes a 'refrig.erating_.
compaﬁment 90 and a vegetable compértment 91 formed below the refrigerating
compartment 90, while the lower chamber includes a freezing compartment 92. 93
denotes a plurality of shelves disposed at appropriate intervals within the refrigerating
compartment 90. A plurality of storage compartments 94 are formed between
neighboring shelves 93. 95 denotes a low-temperature compartment formed within
and at a lower portion' of fhe refrigerating compartment 90 and accommodating a
storage pontainer 96 for preserving perishable foods such as meats, fishery products -
and the like at a temperéture below the refrigerating temperature (for example, a
chilling temperature of about_ 0%C, a partially freezing temperature of -3°C, etc.).

97 denotes a pivoted door for opening and closing an opening of the
refrigerating compartment 90. 98 denotes a drawer-type door for opening and
closing an opening of the vegetable compaﬂment 91. The drawer-type door 98 can
be drawn out together with a storage container 99 secured thereto and disposed

within the cabinet. 100 denotes a drawer-type door for opening and closing an
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opening of the freezing compartment 92. The drawer-type door 100 can be drawn
out together with a storage container 101 secured thereto and disposed within the
cabinet. 102 denotes a second storage container disposed above_ the storage
container 101 so as to be slidable back and forth. . _

“ 103 denotes a maéhinefy cohpartment forfned at 'a-lower rear portion of |
the refrigerator body 88 and accommodating a compressor 104 of a refrigerating cycle.
‘The compressor 104 is juxtapdsed with a cooler 106 accommodated within the
cab.inet in a side-by-side fashion with a heat _insul'ating wall 105 interposed
therebetween. Both the compressor and the cooler 106 are disposed rearwardly of
the freezihg compartment 92. Further, a condenser 107 is disposed below the
freezing compartment 92.

A lower end surface of the cooler 106 is positioned lower than an upper

end surface of the compressor 104 and, hence, the cooler 106 is disposed unevenly

- with respect to the compressor 104.

108 denotes an evaporating dish disposed bélow the cooler 106 for
evaporating water produced by defrosting, and a condensation pipe 109 extending
from the compressor 104 to the condenser 107 is submerged under water stored in
the evaporating dish 108. 110 denotes a forced draft fan disposed within the
machinery compartment 103 for promoting air convection to the compressor 104, the
condenser 107, and the evaporating dish 108.

111 denotes an air suction port defined in a front wall of the machinery
compartment 103 for sending air to the condenser 107, while 112 denotes an air
discharge port defined in a front wall of the machinery compartment 103. An airway
communicating with the air suction port 111 and an airway communicating with the air
discharge port 112 are partitioned by a.partition plate 113. The forced draft fan 110
takes in air through the air sudion port 111 and sends it to the cbndenser 107, the
evaporating dish 108, and the compressor 104 in this order before it is discharged

from the air discharge port 112.
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114 denotes a forced draft fan disposed above and adjacent to the
cooler 106. 115 denotes a damper device juxtaposed with the forced draft fan 114 in
a side-by-side fashion and disposed above the compressor 104 for controlling the

amount of chilly air.supplied to the refrigerating compartment 90, the vegetable

| corhpértment 91, and the IoW-temperat,uré compartm-ent 95. 116 denotes a 6hilly—air '

discharge duct for introducing chilly air from the damper device 115 to the refrigerating
compartment 90 and the low-temperature compartment 95. The chilly-air discharge
duct 116 is disposed within the cabinet at a rear or deep portion thereof so as to |
extend vertically on one side.thereof_. The chilly-air discharge duct 116 is covered
with a rear ornamental plate 117 particularly in the refrigerating compartment 90, and
has a plurality of chilly-air discharge ports 118 defined therein so as to be open to
respective storage compartments 94. 119 denotes a branch duct branched from the

chilly-air discharge duct 116 and leading to the low-temperature compartment 95, and

- 120 denotes a chilly-air diSCharge port formed in an end portion of- the branCh duct

119 so as to be open to the low-temperature compartment 95. |

121 denotes a chilly-air suction duct for returning to the cooler 106 chilly
air that has cooled the refrigerating compartment 90, the vegetable compartment 91,
and the low-temperature compartment 95. The chilly-air suction duct 121 is’
disposed within the cabinet at a rear portion thereof so as to extend vertically on the

other side thereof. The chilly-air suction duct 121 is covered with the rear'

‘ornamental plate 117 particularly in the refrigerating compartment 90, and-has a

plurality of chilly-air suction ports 122 defined therein so as to be open to respective
étorage compartments 94,

123 denotes a chilly-air suction port merging into the chilly-air suction
duct 121 and being open to a rear portion of the vegetable compartment 91. 124
denotes a partition plate for partitioning the vegetable compartmeht'91 and the low-
temperature compartment 95 from each other, and 125 denotes a communication port

defined in the partition plate 124 at a rear portion thereof. 1.26 denotes a chilly-air
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discharge port formed in front of the forced draft fan 114 so as to communicate with
the freezing compartment 92. 127 denotes a chilly-air suction port formed in a rear
wall of the freezing compartment 92 at a lower portion thereof so as to communicate
with a Iower end portlon of the cooler 106. .

128 denotes a vertrcally extendmg electronlc ccntrol board for
controlling the operation of the electric component parts in the refrigerator. The
electronic control board 128 is accommodated within a recess 129 positioned
rearwardly of the cooler 106. 130 denotes a cover for covering the machinery |
compartment 103 and the electronic control board 128 from behind. The electronic
control board 128 and the cooling functional elements such as the cooler 106, the
forced draft fan 114, the damper device 115 and the like are collected .together ata
location rearwardly of the freezing compartment 92, while no cooling functional
elements are disposed rearwardly of the vegetable compartment 81 and the Iow-
temperature compartment 95 and, . hence, respectlve storage contamers 99, 96
confront a heat insulating wall 131 constituting the refrigerator body 88 at locations
rearwardly thereof. |

132 denotes a defrosting heater disposed below the cooler 106, and 133
denotes a drip pan for receiving water produced by defrosting with the use of the
defrosting heater 132 134 denotes a discharge pipe connected to the drip pan 133 |
for discharging the water in the drip pan 133 to the outside. The water discharged
through the discharge pipe 134 is received by and stored in the evaporating dish 108
disposed within the machinery compartment and below the cooler 1086.

135 denotes a temperature detector mounted on a rear wall of the
freezing compartment 92 for detecting the temperature inside the freezing
compartment. 136 denotes a temperature detector mounted on a rear wall of the
refrigerating compartment S0 for detecting the temperature inside the refrigerating
compartment.

The operation of the refrigerator of the above-described construction is
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explained hereinafter.

When the temperature detected by the temperature detector 135 within
the freezing compartment is higher than a set value, the compressor 104 is operated,
and chilly air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan
114 and is discharged into the freezing compartment 92 via the chilly-air discharge
port 126. Thereafter, the chilly air is returned to the cooler 106 via the chilly-air
suction port 127. When the temperature detected by the temperature detectof 135
becomes lower than the set value, the compressor 104 is stopped. Such operations
are repeatedly carried odt, and the interior of the freezing compartment is cooled to,
for example, a freezing temperature of -18°C.

When the temperatures detected by the temperaturé detectors 135, 136
are higher than respective set values, the damper device 115 is opened, and the chilly
air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan 114 and
is discharged into a side '-r'egion of the refrigerating compartment 90 from the plurality
of cHiIIy—air diécharge ports 118 via the chilly-air discharge dl;ICt 116 extending
\)ertically in'the proximity of one side rear portion of the refrigerating compartment 90.

After the chilly air introduced into respective storage compartments 94 has cooled
foods placed on the shelves 93, the chilly air enters the chilly-air suction duct 121,
which extends vertically in the proxim_ity of the other side rear portion of the
refrigerating compartment 90, via the chilly-air suction ports 122 confronting
respective storage compartments 94, before it returns to a lower portion of ih_e cooler
106. |

In .this way, the foods placed on each shelf 93 in the refrigerating
compartment 90 are uniformly cooled by a stream of chilly air flowing from one side to
the other side in each storage compartrhent 94, thus suppressing variations in
temperature inside the refrigerating compartment and reducing uneven quality of the
foods stored therein. Also, because the c_:hilly-air discharge duct 116 and the chilly-

air suction duct 121 are disposed on respective sides of a rear portion of the
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refrigerating compartment 90, a central space that is easy to use in storing foods is
not violated, enhancing the storage capacity.

Further, in view of the external appearance, the chilly-air discharge and

suction ducts are covered wnth the rear ornamental plate 117 in the refrlgeratmg

compartment. However because no air ducts are dlsposed at a central portion,
unlike the conventional refrigerators in which an inwardly protruding central portion
deteriorates the appearance, the rear ornamental plate 117 can be so formed as to
have a concave shape, enhancing the value in design. Also, an ineffectual volume
that has been hitherto created by the central air duct can be reduced, resulting in a
increase in storage capacity.

The chilly air entering the chilly—ai.r suction duct 121 flows downwardly,
returns to. the lower portion of the cooler 106, and is cooled again by the cooler 106,

while part of the chilly air that has cooled the interior of the refrigerating compartment

90 enters an upper portion of the vegetable'compartmen_t 91 from a comrriunieation

port formed in a rear portion of the partition plate 124 without being drawn into the
chilly-air suction duct 121.  Such chilly air flows around the storage container 99 and
indirectly cools foods in the storage container 99. Accordingly, it is possible to
preserve perishables such as vegetables, fruits and the like while restraining them
from drying. The chilly air after convection enters the chilly-air suction duct 121
through the chilly-air suction port 123 in the rear wall of the vegetable compartment 91
and returns to the cooler 106.

On the other hand, part of the chilly air entering the damper device 115
is distributed to the branch duct 119 and sent to the low-temperature compartment 95
from the chilly-air discharge port 120. This chilly air cools the interior of the low-
temperature compartment 95 to a temperature lower than that in the refrigerating
compartment 90 so that perishables such as fishery products, meats and the like may
be preserved at a low temperature. The chilly air that has cooled the low-

temperature compartment 95 enters the vegetable compartment 91 through the
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communication port 125.

When the temperature detected by the temperature detector 136
becomes lower than the set temperature, the ‘damper device 115 is closed, and the
above operations are repeatedly carried out. As a result, the interior of the
r'e'frigerati.ng compartment 96 is cooled to and méintainéd at a desired t'em'peratﬁre'of, :
for example, 4°C suited for cold 'storage, that of the vegetable compartment 91 at a
desired temperature of, for example, -6°C suited for both vegetables and fruits, and.
that of the low-temperature compartme.nt 95 at a desired chilling temperature of, for |
_examplle, 0°C. _

In regard to the arrangement of the refrigerating cycle, the corhpressor
104 is off to the side from the vertical centerline of the refrigerator body 88. As a
result of reducing the ineffectual space within the machinery compartment 103; the
width of the machinery compartment 103 is reduced to half the -width of the
refrigerator b_od_y 88. In consideration of the depth and height with wh_ich the 'cboliﬁg
car;acity is maintained, the cooler 106 is accommodated within the space newly
created on the inner side of the refrigerator body by reducing the ineffectual space.

As a result, the compressor 104 and the cooler 106 are disposed in a
side-by-side fashion with the heat insulating wall 105 interposed therebetween. This
arrangement makes it possible to minimize an ineffectual space in the widthwise
direction of the refrigerator, which space has hitherto been created by placing the
cooler 106 above the compressor 104, thus increasing the effective storage capacity.

With the side-by-side arrangement of the compressor 104 and _thé
cooler 106, both of which are heavy, the center of gravity of the refrigerator body 88
becomes lower than that of the conventional one, enhancing the stability.

Further, because the damper device 115 is provided by making good _
use of that space within the cabinet which is positioned above the compressor 104
and laterally of the forced draft fan 114 disbosed above the cooler 106, all the cooler

106, the forced draft fan 114, and the damper device 115 are efficiently placed
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rearwardly of the freezing compartmént 92 positioned at a lowermost portion of the
refrigerator body 88, thus enhancing the mounting efficiency. Because of this, a new

space for accommodating the damper device 115 is not required, unlike the

. conventional refrigerator, resulting in an increase in storage volume.

Also, the arrangemeht in Which the freezing compa.rtment 92 and the
cooler 106 are disposed adjacent to each other enhances the cooling efficiency. In
regard to the refrigeratfng compartment other than the freezing compartment, the
forced draft fan 114 and the dampef device 115 are disposed adjacent to the cooler
106, and the chilly-air'discharge duct 116 extends immediately upwardly from the
dafnper device 115 to reduce the resistance to flow, resulting in an increase in cooling
efficiency.

Moreover, although the forced draft fan 114 is disposed above the

cooler 106, the former does not violate a rear space of the vegetable compartment 91.

. Accordingly, the storage contaiingr 99 in the vegetable compartmént 91 __can be .

extended to a position confronting the rear heat insulating wall 131, making it possible

to increase the storage capacity. In place of increasing the storage capacity, the
h’eigh_t of the vegetable compartment can be reduced. Because the vegetable
compartment becomes shallow and wide, the interior thereof can be easily seen and,
hence, the piling up of vegetables is reduced, resulting in an easy-to-use vegetable
compartment having a sﬁperior preserving ability. |

In addition, because ‘it is not necessary to provide a space for

accommodating the forced draft fan 114 at a position rearwérdly of the vegetable |

'compartment 91, the heat insulating partition wall 89 interposed between the

vegetable compartment 91 and the freezing compartment 92 may not have a rising
portion at a rear portion thereof, unlike the conventional refrigerator, thus reducing an-
ineffectual volume and increasing the storage capacity.

Also, becauée it is not necessary to arrange the damper device 115

behind the low-temperature compartment 95 or the refrigerating compartment 90, a
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lower region of the refrigerating compartment which is easy to cse in terms of level
can be utilized to a deep portion as a storage portion, making it possible to realize an
easy-to-use refrigerator. |
_ The interior of the machinery compartment 103 is discussed heremafter
As shown in Fig. 7, the operation of the forced draft fan 110 lntroduces air into the |
machinery compartment 103 through the air suction port 111 in a front wall of a
bottom portion of the refrigerator body 88, and the air thus introduced exchanges heat
with the condenser 107 to promote heat radiation therefrom and then flows above the
evaporating dish 108. Water produced by defrosting and stored in the evaporating
dish 108 is heated by a direct heating action of the condensaticn pipe 109 submerged
under water and is also heated and well-ventilated by forced convection of warm air

heat-exchanged with the condenser 107, resulting in an efficient evaporation.

Having passed the evaporating dish 108, the air cools an external shell of the

compresscr'104 having__ a higher temperature and IS then discharged forwardly of the |
refrigerator body 88 through the air discherge port 112. A frost that has adhered to
the cooler 106 during cooling is melted by the defrosting heater 132 and is received by
the dip pan 133 before it reaches the evaporating dish 108 through the discharge pipe
134. However, because the cooler 106 is disposed above and adjacent to the
evaporating dish 108, the discharge pipe 134 can be shortened, making it possible to
simplify the structure.

As described above, the condenser 107 and the evaporeting dish 108
can be efficiently accommodated by making good use of a space at a bottom portion
of the refrigerator body 88. While maintaihing the condensing abillity of the

condenser 107, the evaporating ability of the evaporeting dish 108, and the efficiency

-and reliability of the compressor- 104 by circulating cooled air within the machinery

compartment 103 using the force draft fan 110, the machinery compartment can be
made compact, making it possible to increase the storage space within the cabinet.

Further, because the electronic control board 128 for driving and
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controlling electric component parts is accommodated within a recess in an external
surface positioned rearwardly of the cooler 106, the electronic control board 128 is
positioned close to the electric component parts such as the compressor 104, the

forced draft fans 110, 114, the damper device 115, the defrosting he_ate_r 132, and the

. like, making it 'possible to shorteh and simplify électric'wires,' reduce the cost, and

enhance the workability. Also, complicated wiring is reduced, thus reducing the
influence of radio noise disorder, for example.

From the viewpoint of the mounting efficiency of the cooling functional .
elements and the control elements, because almost all of them are éollectively
disposed rearwardly of and below the freezing compartment 92, the refrigerator can
be designed compact with a very high mounting efficiency. Because of this, not only
can pipes in the refrigerating cycle be sﬁortened but the piping arrangement can alsd

be simplified, making it possible to reduce the cost and enhance the assembling

' wdrkability. In addition, if such elenﬁ'ents are assembled into a block structure in

advance, which is in tum incorporated into the refrigerator body 88, the working

processes can be remarkably simplified. Also, the block structure is easy to cope
with the common use or standardization of the component parts, making it possible to
further reduce the cost and rationalize the production line.

The volume created by enhancing the mounting efficiency of the cooling
functional elements and the control elements can be directly utilized to increase the'
storage volume or reduce the external size of the refrigerator body 88 for a reduction
in installation spacé. In that case, the length by which the refrigerator protrudes
forwardly from a cupboard or the like can be reduced by reducing the depth of the
refrigerator, or the interior of a kitchen can be improved in_ conformity with the
standards for systematic kitchens.

Alternatively, the increased volume can be used for a heat insulating
volume. Energy saving can be achieved or the size of the component parts of the

refrigerating cycle such as the compressbr 104 and the like can be reduced by
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- reducing the amount of heat absorption of the refrigerator, resulting in a reduction in

cost.
(Embodiment 4)

. Fig. 9 is a front view of a refrigerator according to a fc__:urth embodiment
of fhe present 'iﬁventidn. Fig. 10 is a vertical sectional view of the refrigerator.
according to the same embodiment. Fig. 11 is a sectional view taken along line XI-
XlinFig. 9.

In Figs. 9to 11, 137 denotes a forced draft fan disposed at an upper rear
portion of the refrigerating compartment 90 for circulating air. 138 denotes an air
discharge duct mounted on a top wall of the refrigerating compartment 90 so as to
communicate with the discharge side of the forced draft fan 137. 139 denotes an air
suction duct formed at a central portion behind a rear ornamental plate 140 so as to

communicate with the suction side of the forced draft fan 137. 142 denotes an air

" discharge port defined in a front portion of the air discharge _duct 138, and 143_

denotes an air suction port defined in the rear ornamental plate 140 so as to
communicated with the air suction duct 139 at an appropriate portion of the
refrigerating compartment 90.

The air circulating forced draft fan 137 is operated for a predetermined
period of time when the damper device 115 is opened and after the door 97 of the
refrigerating compartment has been closed. |

The operation of the refrigerator of the above-described constructionis =
explained hereinafter. |

When the temperatures detected by the temperature detectors 135, 136
are higher than respective set values, the damper device 115 is opened, and the chilly
air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan 114 and
is discharged into a side region of the refrigerating compartment 90 from the plurality
of chilly-air discharge ports 118 via the chilly-air discharge duct 116 extending

vertically in the proximity of a side rear portion of the refrigerating compartment 90.
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- After the chilly air introduced into respective storage compartments 94 has cooled

foods placed on the shelves 93, the chilly air enters the chilly-air suction duct 121,

which extends vertically in the proximity of the other side rear portion of the

. refrigerating compartment 90, via the chilly-air suction ports 122 confronting

respective storage corhpartrhe_rits 94, before it 'retL'xrns to a lower portidn of the "coolef
106.

At the same time, the air circulating forced draft fan 137 is operated so
that the air inside the refrigerating compartment 90 may be introduced into the air
suction duct 139 through the air suction port 143. The air is then discharged into an
upper front portion of the refrigerating compartment from the air discharge port 142
through the air discharge duct 138 on the top wall. The forced circulation of the air
inside the refrigerating compartment 90 promotes convection and further reduces

uneven cooling. In particular, low-temperature air that is apt to stay at a lower

‘portion of the ref'rigérating compartment 90 is stjcked up and circulated towards a rear

region of the door 97 and an upper region of the refrigerating compartment 90 where
the cooled air is hard to reach and, hence, the temperature is apt to become high.
Even if the temperature inside the refrigerating compartment 90 rises
due to an air exchange with the open air caused by opening the door 97, the air
circulating forced draft fan 137 is operated for the predetermined period of time after
the door 97 has been closed to promote the cooling of the interior-of the refrigerating
compartment, making it possible to suppress a temperature rise inside the
refrigerating compartment 90. | |

In addition to the above-described control method, the air circulating

forced draft fan 137 may be controlled such that ft may be operated intermittently at

appropriate time intervals, even if the damper device 115 is closed, to compensate for
a temperature rise that may occur at an upper portion of the refrigerating compartment
during the closure of the damper device, or it may be operated, even when the door

97 is opened, to flow air from the front portion of the top wall, like an air curtain, to
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prevent entry of the external air.
In this way, the foods stored within the refrigerating compartment 90 are

uniformly cooled by a stream of chilly air flowing from one side to the other side in

. each storage compartment 94. At the same time, temperature variations inside the

refrigerating cbmpartmeht are further suppressed by the circulatihg -action of the air
circulating forced draft fan 137. As a result, the quality of foods is stabilized, making
it possible to realize a refrigerator being superior in the preserving ability.
(Embodiment 5)

Fig. 12 is a front view of a refrigerator according to a fifth embodiment of
the present invention. Fig. 13 is a vertical sectional view of the refrigerator according
to the same embodiment.

In Figs. 12 and 13, 144 denotes a refrigerator body. 145 denotes a

heat insulating partition wall for partitioning the interior of the refrigerator body 144 into

.upper and lower chambers. 146 denotes a second heat insulating pértition wall. A

freezing compartment 92 is fo_rmed below the heat insulating partition wall 145, while
a refrigerating compartment 147 and a vegetable compartment 148 provided below
the refrigerating compartment 147 are formed above the second heat insulating
partition wall 146. A multipurpose compartment 149 is formed between the heat
insulating partition wall 145 and the second heat insulating partition wall 146. The

multipurpose compartment 149 is designed such that the internal temperature can be

_switched to a desired one in a temperature zone allowing both the refrigeréting and

the freezing depending on uses of the user.

| 150 denotes a plurality of shelves disposed at appropriate intervals
within the refrigerating compartment 147. A plurality of storage compartme_hts 151
are formed between neighboring shelves 150. 152 denotes a low-temperature
compartment formed within and at a lower portion of the refrigerating compartment
147 and accommodating a storage container 153 for preserving perishable foods

such as meats, fishery products and the like at a temperature below the refrigerating
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temperature (for example, a chilling temperature of about 0°C, a partially freezing
temperature of -3, etc.).

154 denotes a pivoted door for opening and closing an opening of the

refrigerating compartment 147. 155 denotes a drawer-type door for opening and

closing an opehing of the vegetable cbmpartrhent 148. The drawer-type door 155
can be drawn out together with a storage container 156 secured thereto and disposed
within the cabinet. 157 denotes a drawer-type door for opehing and closing an
opening of the multipurpose compartment 149. The drawer-type door 157 can be |
drawn out together with a storage container 158 secured thereto and disposed within
the cabinet.

159 and 160 denote a damper device and a second damper device,
both juxtaposed with the forced draft fan 114 in a side-by-side fashion and disposed
above the compressor 104. Bot the damper devices 159, 160 are driven by é single
electric motor 161_. Th_e damper device 159 controls the amount of chilly air supplie_d |
to the refrigeratihg compartment 147, the végetable compartment 148 and the Iow;
temperature compartment 152, while the second damper device 160 controls the
amount of chilly air supplied to the multipurpose compartment 149.

162 denotes a chilly-air discharge duct for introducing chilly air from the
damper device 159 to the refrigerating compartment 147 ‘and the low-temperature
compartment 152. The chilly-air discharge duct 162 is disposed within the cabinet at

a rear portion thereof so as to extend vertically on one side thereof. The chilly-air

- discharge duct 162 is covered with a rear ornamental plate 163 particularly in the

refrigerating compartment 147, and has a plurality of chilly-air discharge ports 164
defined therein so as to be open to respective storage compartments 151. 165
denotes a branch duct branched from the chilly-air discharge duct 162 and leading to
the low-temperature compartment 152, and 166 denotes a chilly-air discharge port
formed in an end portion of the branch duct 165 so as to be open to the low-

temperature compartment 152.
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167 denotes a second chilly-air discharge duct for introducing chilly air
from the second damper device 160 to the multipurpose compartment 149, while 168
denotes a chilly-air discharge port formed in an end portion of the chilly-air discharge

duct 167 so as to be open to the multlpurpose compartment 149,

169 denotes a chllly-alr suction duct for retumlng to the cooter 106 bhllly

air that has cooled the refrigerating compartment 147, the vegetable compartment

148, and the low-temperature compartment 152. The chilly-air suction duct 169 is
disposed within the cabinet at a rear pcrtion thereof so as to extend vertically on the
other side thereof. The chilly-air suction duct 169 is covered with the rear
ornamental plate 163 particularly in the refrigerating compartment 147, and has a
plurality of chilly-air suction ports 170 defined therein so as to be open to respective
storage compartments 151.

171 denotes a chilly-air suction port merging into the chilly-air suction
duct 169 and being open to a rear portion of the vegetable compartment 148. 172
denotes a partition plate for partitioning the vegetable compartment 148 and the low-
temperature compartment 152 from each other, and 173 denotes a communication
port deﬁned in the partition plate 172 at a rear portion thereof. 174 denotes a second
chilly-air suction duct for returning to the cooler 106 chilly air that has cooled the
multipurpose compartment 149, and 175 denotes a chilly-air suction port being open
to a rear portion of the multipurpose compartment 149 and communicating with the
second chilly-air suction duct 174.

The electronic control board 128 employed as a cooling control element
and the cooling functional elements such as the cooler 106, the forced draft fan 114,
the damper device 159, the second damper device 160 and the like are collected
together at a location rearwardly of the freezing compartment 92, while no cooling

functional elements are disposed rearwardly of the vegetable compartment 148, the

multipurpose compartment 149, and the Icw-temperature compartment 152 and, .

hence, respective storage containers 156, 158, 153 confront an inner wall of the



10

15

20

25

41

refrigerator body 144 at locations rearwardly thereof.

176 denotes a temperature detector mounted oh a rear wall of the

refrigerating compartment 147 for detecting the temperature inside the refrigerating

corhpartment, while 177 denotes a temperature detector mounted on a rear wall of the

- multipurpose compértment 149 for detecting the temperaturé inside the multipurposé '

compartment.

The operation of the refrigérator having the above-described
construction is explained hereinafter.

When the temperature detected by the temperature detector 135 within
the freezing compartment is higher than a set value, the compressor 104 is operated',
and chilly air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan
114 and is discharged into the freezing compartment 92 via the chilly-air discharge
port 126. Thereafter, the chilly air is returned to the cooler 106 via the chilly-air
'suction._port 127. When the température deiécted by the temperature detector 135
becomes lower than the sét value,. fhe compressor 104 is stoppéd. Such operations
are repeatedly carried out, and the interior of the freezing compartment is cooled to,
for example, a freezing tempe-rature of -18°C.

When the temperatures detected by the temperature detectors 135, 176
are higher than respective set values, the damper device 159 is opened, and the chilly
air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan 114 and
is discharged into a side region of the refrigerating compartment 147 from the pILlrality
of chilly-air discharge ports 164 via the chilly-air discharge duct 162 éxténding
vertically in the proximity of one side rear portion of the refrigerating compartment 147.

After the chilly air introduced into respective storage compartments 151 has cooled
foods placed on the shelves 150, the chilly air enters the chilly-air suction duct 169,
which extends vertically in the proximity of the other side rear portion of the
refrigerating compartment 147, via the chilly-air suction ports 170 confronting

respective storage compartments 151, before it returns to a lower portion of the cooler
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106.
In this way, the foods placed on each shelf 150 in the refrigerating
compartment 147 are uniformly cooled by a stream of chilly air flowing from one side

to the other side in each storage compartment 151, thus suppressing variations in .

temperamr'e' inside the refrigerating compartment and reduéing uneven quality-of the

foods stored therein. Also, because the chilly-air discharge duct 162 énd the chilly-
air suction duct 169 are disposed on respective sides of a rear portion of the
refrigerating compartment 147, a central space that is easy to use in storing foods is '
not violated, enhancing the storage capacity.

Further, in view of the external éppearance, the chilly-air discharge and
suction ducts are covered with the rear ornamental plate 163 in the refrigerating
compartment. However, because no air ducts are disposed at a central portion,

unlike the conventional refrigerators in which an inwardly protruding central portion

deteriorates the appearance, the rear ornamental plate 163 can be so forrhed_ as to

have a concave shape, enhancing the value in design. Als.o, an ineffectual volume
that has been hitherto created by the central air duct can be reduced, resulting in a'
increase in storage capacity. |
The chilly air entering the chilly-air suction duct 169 flows downwardly,

returns to the lower portion of the cooler 106, and is cooled again by the cooler 1086,
while part of the chilly air that has cooled the interior of the refrigerating compértment
147 enters an upper portion of the vegstable compartment 148 from a communication
port 173 formed in a rear portion of the partition plate 172 without being drawn‘into the
chilly-air suction duct 169. Such chilly air flows around the storage container 156
and indirectly cools foods in the storage container 156. Accordingly, it is possible to
preserve perishables such as vegetables, fruits and the like while restraining' them
from drying. The chilly air after convection enters the chilly-air suction duct 169
through the chilly-air suction port 171 in the rear wall of the vegetable compartmeht

148 and returns to the cooler 106.
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On the other hand, part"of the chilly air flowing through the chilly-air
discharge duct 162 is distributéd to the branch duct 165 and sent to the low-
temperature compartment 152 from the chilly-air discharge port 166. This chilly air

cools the interior of the low-temperature compartment 152 to a temperature lower

“than that in the refrigeréting compartnient' 147 so that perishables such as fishery

products, meats and the like may be preserved at a low temperature. The chilly air
that has cooled the low-temperature compartment 152 enters the. vegetable
compartment 148 through the communication port 173.

When the 'femperature detected by the temperature detector 176
becomes lower than the set temperature, the damper device 159 is closed, and the
above operations are repeatedly carried out. As a result, the interior of the
refrigerating compartment 147 is cooled to and maintéined at a desired temperature

of, for example, 4°C suited for cold storage, that of the vegetable compartment 148 at

a desired temperature of, for example, 6°C suited for both vegetables and fruits, and .

that of the low-temperature compartment 152 at a desired chilling temperature of, for
example, 0°C.

When the temperatures detected by the -temperature detectors 135, 177
are higher than respective set values, the second dampér device 160 is opened, and
the chilly air cooled by the cooler 106 is caused to forcibly flow by the forced draft fan

114 and sent to the muitipurpose compartment 149 from the chilly-air discharge port

168 via the second chilly-air discharge duct 167. The chilly air that has cooled the

multipurpose compartment 149 enters the second chilly-air suction duct 174 from the
chilly-air suction port 175 and is returned to the cooler 106.

Because the temperature inside the multipurpose compartment 149 can
be optionally switched depending on the user's convenience or liking, the degree of
opening of the second damper device 160 changes according to the user's selection,
making it possible to maintain the interior of the multipurpose compartment 152 in a

desired temperature zone. Further, because the multipurpose compartment 149 is
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interposed between the heat insulating partition wall 145 and the second heat
insulating partition wall 146 and is, hence, insulated from the vegetable compartment
148 positioned above it and the freezing compartment 92 positioned below it, the
temperature inside it can be swntched in a wide temperature range covenng both the,
refngeratlng temperature zone and the freezing temperature zone, and can be set toa
refrigerating temperature of 4°C, a chilling temperature of 0°C, a freezing temperature
of -18°C, or the like. Thus, the degree of freedom in storing foods is increased and,
hence, the refrigerator capable of absorbing variations in foods depending on
seasonal variation can be provided.

When the temperature detected by the temperature detector 177
becomes lower than the set value, the second damper device 160 is closed. This
operation is repeatedly carried out, and the interior of the multipurpose compartment
149 is cooled to and maintained at a desired temperature.

| The multrpurpose compartment 149 is provrded with a drawer-type door
1567, w1th WhICh a storage container 156 can be easily drawn out at a level that is easy
to take foods in and out. That is, because the multipurpose compartment 149 is
positioned between the vegetable compartment 148 and the freezing compartment 92
at a level slightly lower than the center of the refrigerator body 144, it is easy to use.
In addition, the etorage container 156 is appropriately shallow and easy to put foods
in order.  Accordingly, if foods that are frequently used are stored in the multipurpose
compartment 92, the utility thereof becomes high.

Further, although the forced draft fan 114 is disposed above the cooler
108, it does not violate the rear space of the vegetable compartment 148 and that of
the mult_ipurpose compartment 149. Accordingly, the storage container 156 of the
Vegetable compartment 149 and the storage container 158 of the multipurpose
compartment 149 can be extended deep into the refrigerator body, making it possible
to increase the storage capacity. In place of increasing the storage capacity, it is

also possible to reduce the height of the vegetable compartment 148. In that case,
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because the vegetable compartment 148 becomes shallow and wide, the interior
thereof can be easily seen and, hence, the piling up of vegetables is reduced,
resulting in an easy-to-use Vegetable compartmeht having a euperior preserving
ability. | . |
| Also, -because it is not necessary to errange the damper device 159 and
the second damper device 160 at a location rearwardly of the low-temperature
compartment 152 and the refrigerating compartment 147, a lower region of the
refrigerating compartment that is easiest to use in terms of level can be fully utilized as |
far as a rear wall thereof, rhaking it possible to realize an easy-to-use refrigerator.
(Embodiment 6) |

Fig. 14 is a front view of a refrigerator according to a sixth embodiment
of the present invention.

In Fig. 14, 178 denotes a refrigerator body, and 179 denotes a heat

~insulating partition wall for partitioning the interior of the refrigeratdr'body 178 into

upper and lower chambers. The upper chamber includes an upper storage
compartment 180, while the lower chamber includes a lower storage compartment
181. 182 denotes a partition wall for vertically partitioning the lower storage
compartment 181 into a first lower storage compartment 183 and a second lower
storage compartment 184.
185 denotes a compressor of a refrigerating cycle, and 186 denotes a
cooler. The compressor 185 and the cooler 186 are juxtaposed with each other in a
side-by-side fashien at a location rearwardly of the lower storage com'partment 181.
187 denotes a forced draft fan disposed adjacent to an upper portion of the cooler
186, and 188 denotes a damper device for controlling the amount of chilly air supplied
to the upper storage compartment 180. The forced draft fan 187 and the damper
device 188 are collectively disposed rearwardly of the lower storage compartment
181.

The above-described construction in which the two storage



10

16

20

25

46

compartments are positioned on left and right sides is often applied to large and wide
refrigerators and, hence, the compressor 185 and the cooler 186 are generally large.

However, by arranging the compressor 185 and the cooler 186 in a side-by-side
fashion over the full width of a reglon rearwardly of the lower storage compartment -
181 |rrespect|ve of the posmon of the partmon wall 182 between the two storage
compartments, it becomes possible to collectively arrange the cooling functional
elements including the forced draft fan 187 and the damper device 188.

This arrangement makes it possible to minimize an ineffectual space in
the widthwise direction of the refrigerator, which space has hitherto been created by
placing the cooler 186 above the compressor 185, thus increasing the effective
storage capacity. This effect is particularly remarkable in wide refrigerators.

Moreover, although fhe forced draft fan 187 is disposed above the
cooler 186, it does not violate a rear space of the upber storage compartment 180.
Accordingly, a lower region of the upper storage compartment 180 that is.' easy to uée
in terms of level can be fully utilized as far as a rear wall thereof, making it possible to
realize an easy-to-use refrigerator.

(Embodiment 7)

Fig. 15 is a front view of a refrigerator according to a seventh.

embodiment of the present invention.

In Fig. 15, 189 denotes a refrigerator body, and 190 denotes a partition '

~ wall for partitioning the interior of the lower storage compartment 181 into a first lower

storage compartment 191 and a second lower storage compartment 192.

193 denotes a cdmpressor of a refrigerating cycle, and 194 denotes a
cooler. The compressor 193 is disposed at a location rearwardly of the first lower
storage compartment 191, while the cooler 194 is juxtaposed with the compressor
193 in a side-by-side fashion at a location rearwardly of the second lower storage
compartment 192.

In general, the portion where the compressor 193 is accommodated has



10

47

a raised bottom and, hence, the storage compariment.formed in front of it does not a
sufficient capacity in most cases. In the above-described construction, however, the
compressor 193 does not extend over the two storage cbmpartments, but the position

thereof is limited only behind the first lower storage corhpartment 191. Accordingly,

the neighboring storagé compartment, i.e., the second lower storage -cbmpartme'nt :

192 can be utilized to the full.

The first lower storage compartment 191 that does not have a sufficient
capacity can be effectively utilized for storing small foods.

The side-by-side arrangement of the compressor 193 and he cooler 194

increases the inner volumetric efficiency and offers the same effect as in the other

embodiments.
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‘CLAIMS

1. A refrigerator which comprises a. refrigerating cycle including a

compressor, a condenser and a cooler, and a refrigerator body having a storage -

~ compartment defined'therein, characterized in that the compressor and the cooler are

juxtaposed with each other in a side-by-side fashion at a locétion rearwardly of the
storage compartment.

2. A refrigerator which comprises a refrigerating cycle includi_ng a
compressor, a condenser and a cooler, and a refrigerator body having a plurality of
storage compartments defined therein, characterized in that the compressor and the
cooler are juxfaposed with each other in a side-by-side fashion at a location
rearwardly of one of the storage compartments.

3. The refrigerator as claimed in Claim 2, characterized in that one of the
storage compartments -pbsitioned fbrwardly of the compressor and the cooler is a -
lowermost storége compartment.I | |

4, A refrigerator which comprises a refrigerating cycle including a
compressor, a condenser and a cooler, and a refrigerator body. having a plurality of
storage compartments defined therein, two of which are positioned in a side-by-side
fashion, characterized in that the compressor and the cooler are juxtaposed with each
other at a location rearwardly of the two storage compartments.

5. The refrigerator as claimed in Claim 4, characterized in that the
compressor and the cooler are disposed rearwardly of the two storage compartments,
réspectively.

6. The refrigerator as claimed in any one of Claims 1 to 5, characterized in
that the compressor and the coolers are positioned at a lower rear region of the
storage compartment.

7. The refrigerator as claimed in any one of Claims 1 to 6, characterized in

that there are further provided a machin.ery compartment and a cooling compartment
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positioned on left and right sides, respectively, with a heat insulating wall positioned

therebetween, said compressor and said cooler being accommodated within the

machinery compartment and the cooling compartment, respectively.

8. The refrigerator as claimed in any one of Claims 1 to 7, characterized in
that the cooler and the compressor are posrtloned at different levels, wrth a bottom
end surface of the cooler positioned at a level lower than an upper end surface of the
COMpressor. |

9. The refrigerator as claimed in Claim 7, characterized in that a force draft
fan is provided in the cooling compartment for supplying air to the storage
compartment and is positioned rearwardly of the storage compartment provided with
the cooler. | |

10. The refrigerator as claimed in Claim 9, characterized in that a damper
device is provided for controlling an amount of chilly air to be supplied to at least one
of the storage compartrﬁ’ents and is positioned rearwardly of the storage compartment
conr‘ronting the compressor. |

11. The refrigerator as claimed in Claim 10, characterized in that the forced
draft fan is disposed above the cooler and the damper device is disposed above the
compressor.

12. The refrigerator as claimed in Claim 11, characterized in that the forced
draft fan is disposed adjacent to an upper portion of the cooler so as to extend
obliquely upwardly.

13. The refrigerator as claimed in any one of Claims 3, 10 and 11,
characterized in that the plural storage compartments have at least refrigerating and
freezing compartments, and the compressor and the cooler are disposed rearwardly
of the freezing compartment.

14. The refrigerator as claimed in Claini 13, characterized in that the
refrigerating compartment is formed at an upper portion of the refrigerator body and

the freezing compartment is formed at a lower portion of the refrigerator body.
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15. The refrigerator as claimed in Claim 14, characterized in that a
vegetable compartment fs formed below the refrigerating compartment and an
amount of chilly air to be supplied to the refrigerating compartment and the vegetable
compartment is controlled by the damper device. '

16. . The refrigerator és c_laih'led in Claim 14 on; 15, characterized ih that fhe
cooler is positioned rearwardly of the freezing compartment arjd the forced draft fan is
disposed at a location upwardly rearwardly of the freezing compartment.

17. The refrigerator as claimed in any one of Claims 1 to 10, characterized
in that an electronic control board is disposed rearwardly of the cooler.

18. The refrigerator as claifned | in Claim 17, characterized in that the
electronic control board is accommodated within an electric component storage
recess defined in a heat insulating wall rearwardly of the cooler.

19. The refrigerator as claimed in any one of Claims 1 to 8, characterized in
that an evaporating dish is disposed below the cooler for receiving de’frdsted water
from the coolér. | | | |

20. The refrigerator as claimed in ahy one of Claims 1 to. 8 and 18,
characterized in that an additional forced draft fan is provided for forcibly cooling the
compressor within a machinery compartment.

21. The refrigerator as claimed in Claim 20, characterized in that the
condenser is disposed within the machinery compartment and is forcibly cooled by the
additional forced draft fan.

22. The fefrigerator as claimed in Ciaim 20, characterized in that the

condenser is disposed at a bottom of the refrigerator body and is forcibly cooled by

_ the additional forced draft fan.

23. The refrigerator as claimed in any one of Claims 20 to 22, characterized
in that the evaporating dish is disposed in a passage for flow of the air induced by the
force draft fan.

24, The refrigerator as claimed in Claim 23, characterized in that the
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compressor is disposed upstream of the forced draft fan and the evaporating dish is- -

disposed downstream of the forced draft fan and in that heat of the compressor is
guided towards the evaporating dish.

25. - The refrigerator as claimed in any one of Claims 21 to 23, characterized

" in that a portion of the condenser is disposed at a position where the evaporating dish -

is heated.

26. The refrigerator as claimed in ahy one of Claims 13 to 16, characterized
in that a chilly air discharge duct communicating between the damper device and the
refrigerating compartment is dispos_ed vertically at a position adjacent one lateral end
of a deep region of the refrigerating compartment énd a chilly air suction duct leading
to the cooler is disposed vertically at a position adjacent the opposiie lateral end of the
deép region of the refrigerafing compartment.

27. The refrigerator as claimed in Claim 26, characterized in that a chilly air

~ discharge port provided in the chilly air discharge duCt ahd_a chilly air suction port

provided in the chilly air suction duct are disposed adjacent respective lateral ends of
the refrigerating compartment. _ |

28. " The refrigerator as claimed in Claim 26 or 27, characterized in that there
is provided a second forced draft fan for circulating air inside the refrigerating
compartment.

29. The refrigerator as claimed in Claim 7 or 20, characterized in that an
electric component cover of the compressor is disposed so as to be oriented towards

an open side rearwardly of the machinery compartment.

- 30. The refrigerator as claimed in Claim 7 or 20, characterized in that an -

electric component cover of the compressor is disposed at a location laterally of the
machinery compartment and in that there is provided an opening and a cover for -
covering the opening at a portion confronting the electric component cover. |

31. The refrigerator as claimed in Claim 7, characterized in that piping for

the refrigerating cycle is accommodated rearwardly of an outdoor side of the cooling
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compartment.

32, The refrigerator as claimed in Claim 31, characterized in that there is
provided a fixture for fixing a dryer and a condenser piping of the refrigerating cycle to
an outdoor rear surface of the refngeratlng compartment

33; The refrlgerator as claimed in Clalm 7, characterlzed in that a resinous
molded product is used for an external shell forming the machinery compartment.

34. The refrigerator as cIajmed in Claim 33, characterized in that the
resinous molded product used for the external shell forming the machinery
compartment is formed integrally with a fixture for fixing a dryer and a condenser
piping of the refrigerating cycle.

35. The refrigerator as claimed in Claim 33 or 34, characterized in that the
resinous molded product used for the external shell forming the machinery
compartment is formed integrally with a holder for holding the evaporating dish that
accommodates defrosted water.. | |

36. A refrigerator comprising a refrigerating compartment, a vegetablé
compartment defined below the refrigerating compartment, a freezing compartment
partitioned from the vegetable compartment by a heat insulating partition. wall
disposed below the | vegetable compartment, a machinery compartment defined
adjacent one of opposite sides and rearwardly of the freezing compartment, a cooling
compartment defined adjacent the other of the opposite sides and separated from the
machinery compartment by a heat insulating wall, a compressor disposed within the
méchinery compértment, a cooler disposed within the cooling compartment, a forced
draft fan disposed within the cooling compartment at a location adjacent an upper
portion of the cooler, a démper device disposed rearwardly of the freezing
compartment for controlling an amount of chilly air to be suppllied to the refrigerating
and vegetable compartments, and an electronic control board provided rearwardly of
the cooling compartment, said compressor and said cooler being juxtaposed with

each other in a side-by-side fashion.
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37. The refrigerator as claimed in Claim 36, characterized in that there are
provided a multipurpose compartment defined above the heat insulating partition wall

and a second damper device disposed rearwardly of the freezing compartment for

controlling an amount of chilly air to be supphed to the multipurpose compartment

38. - The refngerator as clalmed in Clalm 36, characterized in that there are
further provided a chilly air discharge duct extending vertically at a location adjacent

one side end of a deep region of the refrigerating compartment in communication with

- the damper device, a chilly air discharge port provided in the chilly air discharge duct

within the refrigerating compartment, a chilly air suction duct extending vertically at a
location adjacent the opposite side end of the deep region of the refrigerating
compartment for communicating between the refrigerating compartment and the
cooler, a chilly air suction port provided in the chilly air suction duct within the
refrigerating compartment, and a chilly air suction port provided within the vegetable
compartment i m communication wnth the chilly air suction duct. ' |

3. The refrigerator as claimed in Claim 37, characterized in that there are
further provided a chilly air discharge duct extending vertically at a location adjacent
one side end of a deep region of the refrigerating compartment in communication with
the damper device, a chilly air discharge port provided in the chilly air discharge duct
within the refrigerating compartment, a‘ second chilly air discharge duct
communicating between the second damper device and the multipurpose
compartment, a chilly air discharge port provided in the second chilly air discharge
port for the multipurpose compartment, a chilly air suction duct extending vertically at
a location adjacent the oppaosite side end of the deep region of the refrigerating
compartment for communicating between the refrigerating compartment and the
cooler, a chilly air suction port provided in the chilly air suction duct within the
refrigerating compartment, a chilly air suction port provided within the vegetable
compartment in communication with the chilly air suction duct, a second chilly air

suction duct communicating between the multipurpose compartment and the cooler,
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and a chilly air suction port provided in the multipurpose compartment and
communicating with the second chilly air suction duct.

40. ' The refrigerator as claimed in Claim 37 or 39, characterized in that there
.are further provided heat insulating partition walls above and below the multjpurpose
' .compaﬁrﬁent, to thereby render it to be a.t.emperatur'e .change0ver cdm;.:)artmen't'so
that the temperature inside the multipurpose corﬁpartment can be adjusted to a value

ranging from refrigeration to freezing. |



