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(57) Abrégée/Abstract:

A cooling air supply apparatus includes: a blowing fan attached at a rear wall face of a freezing chamber and forcefully circulating
alr cooled while passing an evaporator of a freezing cycle; a supply passage formed at a barrier partitioning the freezing chamber
and a cooling chamber and supplying cooling air ventilated from the blowing fan to the cooling chamber; a rear guide passage
branched from the cooling air passage and guiding cooling air backwardly of the cooling chamber; a right guide passage branched

SRR VNEEEN
R 5. sas ALy
O
A

W .
‘ l an a dH http.:vvopic.ge.ca + Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC
OPIC - CIPO 191




CA 2366935 C 2007/02/13

anen 2 300 935
13) C

(57) Abrege(suite)/Abstract(continued):

from the cooling air supply passage and guiding cooling air rightwardly of the cooling chamber; and a left guide passage branched
from the cooling air supply passage, having the same diameter as that of the right guide passage and guiding cooling air leftwardly
of the cooling chamber. Since a half of cooling air Is guided from the supply passage to the rear guide passage and one-fourth of
cooling air Is respectively supplied to the right guide passage and the left guide passage, the cooling air distribution in the whole
cooling chamber can be uniform. In addition, when a load occurs partially as food, or the like, Is received into the freezing chamber,
cooling air Is concentratively discharged to the portion where the load occurs, so that a cooling operation can be quickly performed.
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ABSTRACT OF THE DISCLOSURE

A'cooling air supply apparatus includes: a blowing fan attached at a rear
Wal-l face of a freezing chamber ana forcefully circulating air cooled while passi‘ng
an evaporator of a ffeezing cycle; a supply passage formed at a barrier partitionin.g N
the freezing chamber and a cooling chamber and supplying eooling air ventilated
from the blowing fan to the cooling chamber; a rear guide passage branched .frem
the cooling air passage and guiding cooling air backwardly of the cooling chamber;
a right guide passage branched from the cooling air supply passage and guiding
coohng air rightwardly of the coolmg chamber; and a left guide passage branched
from the coolmg air supply passage, having the same diameter as thatfof the right
guide passage and guiding cooling air leftwardly of the cooling chﬁamber. Since a
half of cooling air is guided from the supply passage ‘to the rear guide passage
and one-fourth of cooling air is respectively supplied to the right g'uide passage
and the left guide passage, the cooling air distribution in' the whole cooling
cha}mber can be uniform. [n additioﬁ, when.aload occurs partially as food, or the

like, is received into the freezing chamber, cooling air is concentratively

| discharged to the portion where the load occurs, so that a co.olirig Operatioh can

be quickly performed.
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COOLING AIR SUPPLY APPARATUS OF REFRIGERATOR

BACKGROUND OF THE INVENTION

5 1. Field of the Invention
The present invention relates to a cooling air supply of a refrigerator, and

more particularly, to a cooling air supply apparatus of a refrigerator that is capable

of uniformly maintaining a cooling air distribution of a cdoling ‘chamb‘er and

capable of perfarming a concentrated cooling at a p'ortion where a load is

10  generated according to the load generated in the cooling chamber.

2. Description of the Background Art

In general, a refrigerator includes a freezing chamber for storing an ice

tray for making ice and a frozen food and a cooling chamber for storing*

15 refrigerated items. _The refrigerator also includes a coo_ling cycle for supplying
cOoling air to the‘ freezing chamber and the codling chamber. -

In order to keep items in a fresh state for a long period of time, the internal
temperatu.re ofi the freezing ch-arnber and the cooling chamber is necessarily
maintained evenly. For this purpose, a method that a cooling air discharging nole-

20 Is formed at a side wall .and 'a reaf' face of the refrigerator, 'frorn which cooling air is
discharged is mostly adopted. ‘

F iguf'e 1 is a front view of a cooling air supply apparatus of a refrigerator in
accordance with a .co'nventional art, Figure 2 Is a'sectional view taken along line A-
A of Figure 1, and Figure 3 is a sectional view taken along line B-B of Figure 2. '

25 The conventional refrigerator includes a main body 102 having a certain

1
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spabe for storing items and a door 103 formed at an opened front side thereof so
as to be opened and shut; a freezing chamber 104 formed at an upper side of the
‘main body 102 and storihg a frozen food; a cooling éhamber 106 divided from the-
freezing chamber 104 by a barﬁer- 108 and formed at a lower portion of the main

5 body 102 for storing refrigerated items; a door 106 disposed at an opened front
face of the main body 102 SO as to be 6pened and shut; a freezing éystem (not
shown) mpunte‘d inside the .main body 102 and cooling air; and a cooling air
supplyapparatus supplying cooling air generated while passing the freézing cycle
to the cooling chamber 106.

10 The cooling ch_amber 106 is formed at a lower portion of the‘ main body
102 and a piurality of shelves 110 for receiving items are mounted in ﬁa horizontal
direction therein. The \-cooling bhamber includes a'vegetable box 112 at its lower
side. l

The cooling air supply apparatus includes a bloWing fan 116 disbosed at a

15 rear side of th'e cooling chamber 104 and circulating cobling air passing a
evaporato‘r 114 of the,cooiing cycle to the freezing chamber 104 and the cooling
chamber 106; a.shroud 118 having a discharge hole i20 for diséhafging the
cooling air ventilated from the blowing fén 116 to the freezing chamber 104; a
supply passage 122 formed at !'the barrier 108 and supplying the cooling air

20 ventilated from the blowing fan 116 to the cooling chamb'er 1 06; a rear guide
passage 124 branched from the supply passage 122 and guiding the cooling air -
backwardly of the cooling chamber 106; a right guide passage 126 bra-nched from
the supply paSSaQe- 122 and guiding cooling air righ'twardly of the cooling chamber
106; a left guide passage 128 brahche;j from thé rear guide passage 122 andx

25 guiding cooling air leftwardly of the cooling chamber 106; a rear discharge duct

5
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130 communicating with the rear guide passage 124 and formed at a‘ rear face of

\ the cooling chambwer‘106 for.discharging cooling air backwardly of the cooling

chamber 106; a right discharge duct 132 communicating with thé rignt guide

passage and formed at a left face of the cooling chamber 106 for discharging:

5 cooling air rigHﬁNardIy'of the cooling chamber 106; and a left discharge duct 134

communicating with the left guide passage 128 and discharging cboliné air

Ieﬁwardly of the cooling chamber 1 05.

The cooling air supplyepassage 122 is formed at one rear side of th.e

barrier 108 for receiving the cooling air from the blowing fan installed at the rear

10 side of the freezing chamber-104; and supplies each half coolihg air to the right
guide passage 126 and the rear guide passage 124.

.The leﬂguide paésage 128 is branched from the rear guide passage 124 '
and guide a portion of the cooling air supplied to the rear guide passage 124 to the
left discharge duct 134.

15 - The re,a'r:discharge‘ duct 1 30, the right discharge duct 132 and the left
- discharge duct 134 respectively includes a plurality of discharge holes 140, 142
and 144 for discharging Cooling_ air, ‘ -

- -SuCtion passages 150 and 152 are formed at one side of the barrier 108
to suck cooling-aik which has completed cooling operation of the freezing chamber

20 104-and.the cooling chamber 106 and sucked into the evaporatoi' 114.

’ In the conVentional c;ooling air supply apparatus, wh‘en the -blowing fan ,1‘16
is driven, air cob!ed whﬁle passing the evaporator 114 of the freezing’ cycle is
discharged to the.freezing chamber 104 through the discharge hole 120 formed at

.the shroud 118 " to perform a cooling opergﬁgﬁ*\bf the freezing chamber, and then

25 _ supplied to the cooling air supply passage 122.

3
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Half of the cooling air supplied to the cooling air supply passage 122 is
introduced into the right discharge duct 132 through the right guide passage 126
and the remaining half of the cooling air is introduced into the rear discharge duct
130 through the rear guide passage 124.
5 A portion cf the cooling air introduced into the rear discharge- duct 130 is
supplled o the Ieft dlscharge duct 134 through the left guide passage 128.

The coohng alr supplled to each discharge duct is discharged from the
rear left and right side of the cooling chamber 106 through the discharge holes
140, 142 and 144 for.medat each discharge duct, there‘by performing a cooling

10  operation of the cooling chamber 106.

After completing the cooling operation while 'circula\ting the cooling
chamber 106 and the freezing chamber 104, the cooling air is introduced inio the
eveporator‘ 114_ through fh-e ccoling*eir inflow passages 150 and 452.

However, the conventional cooling air supply apcaratus of a refrigerator

15 has the following problems. ‘ ‘
-That is, since the cooling air supply paSSage and the rear and right guide
passages are connected and the right gunde passage is connected to the rear
guide passage, the coohng alr supplied from the cooling air supply passege' IS
- divided to be supplied to the‘ right guide passage and the rear guid{epassage, and
20 the cooling air _supplied to the rear guide passage is ag\aindivided to be supplied
to the left guide passage, resulting in that the amount of co.oling ai‘rdischarged
from the right discharge duct and the amount of cooling air discharged frorn the
rear and the left guide passages differ.
In cth‘er'wc'rds,' since the amount of cooling' air discharged from the {hree
25 sides of the cooling chamber differ each other, the temperature d_istrib_uti_cn of the

4
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cooling chamber Is uneven according to the deviation of the amount of cooling
air.

In addition, when a load is generated at a certain portion of the cooling
chamber as a foodstuff is received therein, since a uniform cooling air is
constantly discharged through each discharge hole, it takes long time to

make the temperature distribution of the cooling chamber even.

SUMMARY OF THE INVENTION

Therefore, the present invention provides a cooling air supply
apparatus of a refrigerator that is capable of distributing cooling air
discharged from three sides of a cooling chamber by evenly distributing
cooling air through a plurality of guide passages guiding cooling air from a
cooling air supply passage to three sides of a cooling chamber

The present invention also provides a cooling air supply apparatus
that is capable of performing a rapid cooling operation and maintaining an
even temperature distribution of the cooling chamber by concentrating
discharged cooling air to a portion where a load occurs when the load
partially occurs as a foodstuff is received into the cooling chamber

The present invention also provides a cooling air supply apparatus
of a refrigerator that is capable of controlling an amount of cooling air being
supplied according to a position of a cooling chamber and thus increasing

an overall efficiency of a refrigerator

To achieve these and other advantages and in accordance with the
purpose of the present invention, as embodied and broadly described herein,
there is provided a cooling air supply apparatus comprising: a blowing fan
attached at a rear wall face of a freezing chamber and forcefully circulating air
cooled while passing an evaporator of a freezing cycle; a cooling air supply
passage formed at a barrier partitioning the freezing chamber and a cooling

chamber and supplying cooling air from the blowing fan to the cooling chamber;
5
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a rear guide passage branched from the cooling air supply passage to guide
cooling air to a back of the cooling chamber; a right guide passage branched
from the cooling air supply passage having a diameter to guide cooling air to a
right side of the cooling chamber; and a left guide passage branched from the
cooling air supply passage, having the same diameter as that of the right guide
passage to guide cooling air to a left side of the cooling chamber, wherein the
right guide passage is formed at a right side of the barrier in a vertical direction
and is configured to guide one-fourth of the cooling air supplied from the supply
passage to a right discharge duct, and the left guide passage is formed at the
barrier at an angle and is configured to guide one-fourth of the cooling air

supplied from the supply passage to a left discharge duct.

In the cooling air supply apparatus of a refrigerator of the present
invention, the rear guide passage is formed at one side of the barrier in a
horizontal direction and a half of the cooling air supplied from the supply
passage is guided to the rear discharge duct.

The present invention also provides a cooling air supply apparatus
of a refrigerator comprising: a blowing fan for blowing cooling air to a freezing
chamber and a cooling chamber; a supply passage formed at a barrier
partitioning the freezing chamber and the cooling chamber for supplying cooling
air ventilated by the blowing fan to the cooling chamber; a rear guide passage
for guiding cooling air supplied to the supply passage to a rear cooling air duct
formed at a rear face of the cooling chamber; a left guide passage for guiding
cooling air supplied to the cooling air supply passage to a left cooling air duct
formed at a left side of the cooling chamber; a right guide passage for guiding
cooling air supplied to the cooling air supply passage to a right cooling air duct
formed at a right side of the cooling chamber; and a controller installed at one
side of the rear guide passage for opening and closing the rear guide passage

as a refrigerator door 1s opened and shut.
In the cooling air supply apparatus of a refrigerator of the present
invention, the controller includes: an open-and-shut valve rotatably

mounted at one side of the rear guide passage and opening and closing
6
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the rear guide passage; a sensing unit installed at one side of the cooling
chamber and detecting whether the refrigerator door is opened or shut;
and a control unit operating the open-and-shut valve to shut the rear guide
passage for a predetermined time period according to an electric signal
applied from the sensing unit.

In the cooling air supply apparatus of a refrigerator of the present
invention, the open-and-shut valve includes a disk-type valve plate
rotatably mounted at one side of the rear guide passage and having the
same diameter as the inner diameter of the rear guide passage; and a
stepping motor connected to a rotational shaft of the valve plate and

rotating the valve plate according to an electric signal of the controller.

In the cooling air supply apparatus of a refrigerator of the present

invention, the sensing unit is installed as a switch at an opening side of the

cooling chamber where the cooling chamber door is mounted so that when the
cooling chamber door is opened, the sensing unit transmits an electric signal to

the controller, while if the cooling chamber door is shut, a power is cut off.

In the cooling air supply apparatus of a refrigerator of the present
invention, the controlling unit includes a timer for delaying for a
predetermined time period a working time of the open-and-shut valve when
the electric signal is applied thereto from the sensing unit.

In a further aspect, the present invention provides a cooling air
supply apparatus of a refrigerator comprising: a blowing fan for circulating
cooling air generated by a freezing cycle to a cooling chamber and a freezing
chamber; a barrier partitioning the cooling chamber and the freezing chamber; a
supply passage formed at the barrier to supply cooling air ventilated by the
blowing fan to the cooling chamber; a rear guide passage branched from the
supply passage to guide cooling air to a back of the cooling chamber; left and
right guide passages branched rightwardly and leftwardly from the supply
passage to guide cooling air to a left side and to a right side, respectively, of the

cooling chamber; and a cooling air controlling means for selectively opening and
7
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shutting the rear, left and right guide passages to concentrate and discharge

cooling air to a portion of the cooling chamber where a heating load occurs as
the load occurs at the portion of the cooling chamber.

In the cooling air supply apparatus of a refrigerator of the present
iInvention, the cooling air controlling unit includes: a sensing unit detecting a
temperature of each portion inside the cooling chamber; a first valve installed at
the rear guide passage to open and shut the rear guide passage; a second valve
installed at a point where right and left guide passages are branched and
selectively opening right and left guide passage; and a control unit operating the

first and the second valve according to an electric signal applied from the
sensing unit.

In the cooling air supply apparatus of a refrigerator of the present
invention, the sensing unit includes a first temperature sensor installed at a
rear side of the cooling chamber; a second temperature sensor installed at
a left side of the cooling chamber door and detecting a temperature of the
left side of the cooling chamber; and a third temperature sensor installed at
a right side of the cooling chamber door and detecting a temperature of the
right side of the cooling chamber.

In the cooling air supply apparatus of a refrigerator of the present
invention, the first valve includes a valve plate formed having the same
diameter as that of the rear guide passage and rotatably mounted at one
side of the rear guide passage; and a stepping motor connected to a hinge
shaft of the valve plate and rotating the vaive plate.

In the cooling air supply apparatus of a refrigerator of the present
invention, the second valve includes a valve plate rotatably installed at a
point where the supply passage is branched to the right guide passage
and the left guide passage and being operated in three directions, and a
stepping motor installed at a hinge shaft of the valve plate and operating
the valve plate in the three directions.

In the cooling air supply apparatus of a refrigerator of the present
8
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invention, the valve plate is formed as a disk type.

In a still further aspect, the present invention provides a cooling air
supply apparatus, comprising: a blowing fan configured to circulate air cooled
while passing an evaporator of a freezing cycle; a supply passage formed at a
barrier partitioning a freezing chamber from a cooling chamber and supplying
cooling air from the blowing fan to the cooling chamber; a rear guide passage
branched from the supply passage and guiding cooling air to a rear of the
cooling chamber; a rear discharge duct connected with the rear guide passage
and vertically formed at the rear of the cooling chamber; a right guide passage
branched from the supply passage and guiding cooling air to a right side of the
cooling chamber; a right discharge duct connected with the right guide passage
and vertically formed at the right side of the cooling chamber; a left guide
passage branched from the supply passage and guiding cooling air to a left side
of the cooling chamber; a left discharge duct connected with the left guide
passage and vertically formed at the right side of the cooling chamber; and a
valve plate rotatably mounted in at least one of the guide passages and the

discharge ducts and adjusting cooling air volume.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more apparent from the
following detailed description of the present invention when taken in

conjunction with the



CA 02366935 2002-01-04

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

5 ' The accOmpanying drawings, which are'inCIuded' to' provide a further
understanding of the invention and are incorporated in and -con‘sﬁtute a part of this
specification, illustrate embodiments of' the invention and together with the
description éerve to explain the principles of the invention.

In the drawings: ‘ .

10 Figure 1 s a vertical-séctiohal view showiﬁg' a coolfng air  supply
apparatus of a refrige_ra*tor\ihapc_brdance with a conventibnal art;

Figuré 2 1S a sectional i/iew takehélong line A-A of Figure 1 shoWing a
cooling air supply apparatus of a réfrigerator in acc‘ofdahce with the conventional
art; ‘ '

15 | Figure 3 is a sectional vi'ew.taken along line B-B of Figure i Shbwing the
céoling air sUpp'ly apparatus of a refrigerator in anordance with the conventional
art;

Figure_ 4 IS a v'ertical-sect'ional view '\showing' a cooling air supply

~ apparatus of a refrigefator in acccrdance with a preferred embodiment of the

20  present invention; ' .

Figure 5 is a sectional vie;rv taken along line C-C of Figure 4 showing the
cooling: a-ir sﬁpply ‘apparatus of a refrigerator in accordance with t:he preferred
embodiment of the present invehﬁon;

‘Figure 6 is a sectional view taken along line D-D of Figure 4 showing the

25. cooling air supply apparatus of a refrigerator in accordance with the preferred

10
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- embodiment of the present invention;

Figure 7 ie a eectional view showing a cooling air supply apparatus of a
refrigerator in accordance with a second embodiment of the present invention;‘

Figure '8 is a schematic block d,iag'ram'.showing a controlling uhit of the

5 cooling air supply apparatus of a refrigerator in accordance with the second
emb'odiment of the present invention;

.FigureQ Is a view showing a use state of the cooling airSuppIy apparatus
of a refrigerator in accordance with the second embodiment of the present
invention; . '

10 | 'Figure 10.is a sect‘ional view showing a cooling air supply apparatus of a
refrigerator in acCordance with a third embodiment of the present invehtion;

Figure_-11 is a schematic block diagram showing a coeling air.controlling
unit of the cooling air supply apparatus in accordance with the third embodiment of
the present invention; ‘

15 Figure 12 is a front view showing a state that a cooling chamber door is
\ opened and Where a Sensing nit of the cooiing air supply- apparatus of a
refrigerator is moun.ted. in acoordencewith the third embodiment of the presehf |
invenﬁoﬁ;andfg .
Figures 13 fhroUgh 15. are views showing operational states of the cooling

20 air supply apparatus of a refrigerator in accordance with the third embodiment of

- the present invention.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

25 Reference will now be made in detail‘to the preferred embodiments of the

11
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present invention, exam'ple‘s of which are illustrated in the accompanying drawings.
' There may be a plurality of embodiments of a cooling air \supply_ apparatus

of a refrigerator of the present invention, and the most preferred one will now be

described.

' 'Figure- 4 is a vertiCal-sectibnal view showing a cooling air supply
apparatus of. 3 refrigerator in accordance with a preferred embodiment of the
present invention, and Figure 5 is a seétional view taken along line C-C of Figure- 4'
showing the cooling air supply appalatl-ls of a refrigerator in accordance with the
preferred embodiment of the present‘inventlon. ‘

A refrigerator of the present lhvehtion Includes a mairl body 6 having a
freezing chamber door 2 and a cooling chamber door 4 formed at-' a front siqle
opened with a certain space for storing iteh"ls; a freezing chamber 8 formed at an
upper portion of thé main body 6 and storing frozen foodj a cooling chamber 10
formed at a lower portion of th-e 'main body 6 and storiﬁg refrlgerated ilems; a
barrier 12 formed at the main body 6 in ‘a horizontal direction to partition the

freezing chamber 8 and the cooling chamber 10 ; a freezing system (not shown)

- installed inside the main body 6 and cooling air; and a cooling air supply apparalus

supplying 000ling airlgenarated \whi‘le passingd’the freezing cycle to the freezing
chamber 8 and the cooling ',clflamber 10. . |

Shelves 14 and 16 are installed in the freezing chamber and the cooling
chamber 10 at reglJlar Intervals, and a vegetable box 18 for storing vegetables is

installed at a lower side of the cooling chamber 10.
\The cooling air supply apparatus includes: a blowing fan 20 attached at a
rear wall face of the freezing chamber 6 and forcefuily circulating air cooled while

passihgzan evaporator of the freezlng cycle; a shroud 24 having a discharge hole

12
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22 discharging tiie cooling air ventilated by the blowingj fan 20 to the freezing

chémber 8, a .jsupply passage 26 communicating with é lower side of the shrcud

24 and formed at the barrier 12 to supply cooling air to the cooling chamber 10; a

plurality of guide passages 28, 30 and 32 branched from the supply pas'sage 26 to

5 guide-cooling‘ air to the three sides of the co'oiing chamber 10; and a plurality of

discharge ducis 34, 36 and 38 connected tc the guide passages 28, 30 and 32
and discharging cooling air from the three faces of the coolirig\chamber. ‘

Cooling air suction holes 42 and 44 are formcd at one side of the barrier
12, through which cooling air is introduced to the evaporator 40 of the ‘cooling

10 cycie after completing a cooling operation of the freezing chamber 8 and the
cocling\chamber.- | -

The discharge duct includes a rear dischargé‘duct 34 having a plurality of
discharge holes _46'formed at a rear side wall of the cooling chamber 10 and
discharging cooiing air from the rear side of thé cooling chamber:; a righ‘t discharge

15 duct 36 having a plurality of ciischarge holes 50\ formed in a vertical direction at a
right face of “thé coclirig ch'amber- 10 'and discharging cooling 'aif; and a left
discharge duct 38 heiving a piur-alitycf discharge holes 54-formed at a left face of
the cooling chamber in a vertical di(ection and discharging cooling air'from the left
side of the cooling chamber. ! '

20 | As shown in Figure 6, the guide passage 28 is branched from the supply
‘passage 26 and guides cooling air backwardly of the cooling chamber 10. The left
guide passage 32 and the right guide passage 30 are respectively branched from
the suppiy passage ’26 and guide cooling air leftwardly .Iand rightwardly of the
cooiing chamber 10. . . ' \

25 In detail, the rear guide passage 28 is formed in a horizontal direction at

13
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one side of the barrier 12 and branched from the supply passage 26 so as o
guide a half of the cool‘ing air’supplied to the supply passage 26 to the rear

discharge duct 34.

The right guide passage 30‘ Is formed in a vertical direc’tion at a right

5 portion of the barrier 12 and branched from the supply passage 26 so as to guide

one-fourth the cooling air supplied to the supply passage to the right discharge

duct 36. _ -

~ The left guide passage 32 _is branched from the supply passage 26,

having the same oiameter as that of the right guide passage, and formed

10 slantingly atone side of the barrier 12, so as to guide one-fourth the cooling air
_ supplied to the supply passage 26 to the left discharge duct 38.

That IS, since the right and left guide passages 30 and 32 are branched in
the two drreotions from the supply passage and have the same diameter to each
other, the same amount of cooling air is discharged from the left side and-"rlght

15 side of the cooling chamber 10.
. The ‘operation of the cooling air supply apparatus constructed as
described above will now be explained.
. When.:the freezing cycle and the blowing fan 20 are driven, air cooled
while passing the evaporator-40 of the freezin’g cycle is dESCharg.ed to the freezing
20 chamber 8 through the discharge hole 22 formed at the shroud 24 SO as to"-
perform a coollng Operatlon while circulating the freezmg chamber 8 and as the
cooling air completes the cooling operation, it is introduced into the evaporator 40
of the coohng cycle through the cooling air suction hole 42.
The coolmg air supplied from the blowmg fan 20 to the SUpply passage 26

25 is supplied to the ooohng chamber through the guide passage. That S, a half of

14
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the cooling air supplied from the supplypassage 26 is introdubed into the rear
guide passage 2"8 and discharged backwa'rdly of the cooling chamber 10 through
the discharge hole 46 of the rear-dischérge duct 34, one-fourth the coolin_é air
supplied to the supply passage is introduced into the left guidé passage 32 and-
5 discharged Ief-twardly of the c.ool\ing chamber through the discharge hole 46 of the
left discharged*uct, and remaining one-fourth of the cooling air is ihtroduced into
the right guide passage 30 and discharged'righm‘lardly of the codling chamber 10
through.the discharge hole 50 of thé right discharge duct. )
~In this manner, the same amount of coolihg air is discharged from the left
10 dischafge duct 32 and the right discharge duct 30 of thé cooling chamber, so that‘
the temperétufe diStribution in the cooling chamber cah be uniforrhly maintained.
Figure 7 is a sectional view showing a cboling éir- supply apparatus of a
refrigerator in accordance with a.seco,nd embodiment of the present ihventi‘on;' and
Figure 8is a schematic block diagram s_howing a ‘control'ling ﬁnit of the cooling aif |
15  supply apparatus of a refrigerator in accordance with the sécohd embodiment of
the present invention.
A cooling air supply apparatus in accordance with t'he second embodifnent
of the présent Invention haé the same structufe as that of theq.coolin\g air supply
apparatus of the first embodiment of 'the p'resent invention and is féatured in that a
20 cooling air contrQIling unit is installed 'tQ control an arhount of cooling air suppiied
from a cooling air supply passage to a cooling air guide passage. .
‘The pooling alr supply épparatus in accordance with the second
embodimgnt 6f the present invention will now be described ‘wi-th refe-::ﬁrence to

Figures 4 and 7.

25 As shown in Figures 4 and 7, the cooling air supply apparatus In

13
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accordance with the seoond embodimént of the present ihvention. includes a
blowing fan 20 blowing cooling air to a freezing chamber 8 and a cooling chamber
10; a supply p_'assége 26 supplying cooling air ventilated by the !pl\oWing fan 20 to
the cooling chamber 10, a rear guide péssage 28 guiding cooling air supplied to
the supply passage 26 to a rear dfscharge duct 34 formed at a rear face of the

cooling chamber 10; a left guide passage 32 guiding cooling air supplied to the

' supply passage to a left discharge ‘duct 38 formed at left side of the cooling

chahber 10; a' right guide passage 30 g'uiding cooling air supplied to the supply

passage 26 'to' a right disoharge duct 36 formed at a right side of the cooling

10 chamber 10; and a controlling unit installed at one side of the rear guide passage |

15

20

25

28 and opening and closing the rear guide passage 28 as a cooling chamber door
4 1s opened and shut. | |
A half of the cooling air supplie& from the supbly passage 26 is introduced
into the rear guide passage 28, and one-fourth of the cooling air is distributed to
the right and left guide passage 30 and 32. -
As shdwn in Figure ‘8,/the controlling unit includes an open-and-shut unit
60 rbtatably mounted at one side of the rear guide passage 28 and opening and
shutting the rear guide passage 28, a sensing unit 62 deteéting“.whether ’fhé ~
cooling ohambef door is opened,\or shut; and a control unit 64 driving the open-
and-shut u‘nit 60 according to an electric signal a'p.plied from the sensing unit 62. |
- The open-and-shut unit 60 iﬁcludes avalye plate 66 formed as a disk type
haying the same diameter as that of the 'rear guide passage 28 and rotatably
mounted at one side of the rear QuidefpasSagej 28, and a stepping motor 68
connected to a rotational shaft of the valve plafe 66 and rotating the valve plate 66.

The sensing unit 62 is preferably formed as a switch type and installed at .

16



CA 02366935 2002-01-04

an opened front side of the coeling chamber 10 so that, when the cooling chamber

door 4 is opened, the sensing unit is turned ..on, and when the 'cooling chamber

door 4 is shut, the sensing unit is turned off and applies an electric signal to the
control unit 64. \ *

5 -~ As for;the sensing unit 62, any type of unit can be adopted as the sensing

unit so long as it can detect whether the cooling chamber door 4 is opened or shut.

The contifol unit 64 preferably includes a timer which is able to'turn off the

open-and-shut valve when a predetermined time elapses after the open-and-shut

unit 60 Is operated.

[

10 The operation of the cooling air supply apparatus In accordaneewith the
second embodiment of the present invention constructed as described above will
how be explained. | "

As shOwn in'Figui'e 7, in a state that the cooling charnber door 4 is shut,
the open -and- shut unlt 60 is operated to open the rear gurde passage 28.

15 - Thatis, when cooilng air is supplied to the supply passage 26, a half of the
cool_ing air Is introduced into the rear discharge duct 34 through the rear guide
passage 28 and discharged backwardly of the cooling chambei and the remaining
half of the cooling air is dlstrlbuted to the right and left guide passages 30 and 32,
lntroduced lnto the right and left dlscharge ducts 36 and 38 and dlscharged from

20 ' the right and Ieftsude of the cooling q\hamber 10.

Fig‘ure -‘9 IS a view showing a use state of the cooling air supply apparatus

of a refrigerator in accordance with the second embodiment of the present

-

¢

‘invention.

- As shown in Figure 9, when the cooling chamber door 4 is opened during

25 the cooling operation, the sensing unit 52 detects the opened state of the cooling
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chamber 10 and applies a corresponding electric signal to the‘control unit 64.

Then, the control unit 64 determines that the cooling chambér door 4 has been

opened and Operates the stepping motor 68. And then, the valve plate 66 is

rotated to s-hUt the rear guide passage 28, thereby preventing cooli’ng air from
5 “being introduced into the re\ar discharge duct 34. '

Accordingly, the cooling ‘air's:ubplied to the supply passage 26 is
disti'ibuted by each 1/2 to the right and left guide paSsages 30 and 32, and
disoharged from the left and right side bf the 'cool.ing chamber 10 through the right
and left discharge ducts 36 and 38. '

10 After the valve plate 66 is operated to shut the rear guide passage 28,

when a predetermined time elapses, the control unit 64 cuts off a power being

applied to the stepping motor 68 to render the valve plate 6,6,to,b'e operated to
open the guide péssage 28, so that cooling air can bé discharged from the rear
side of the cooling charr;ber 10. o

15 ~In this manner, when the cooling chamber door 4 is opened, since the
cooling' air is concentratively dischar‘ge.d_ from the fight and left discharge ducts 36
and 38 toward the cooling chamber door 4, items stored in the v.icinity Of the
cooling chamber door 4 can be quickly cotole'd, and even though ihe cooling
chamber door 4 is frequently Opehed and shut, a temperature increase in the

20  cooling chamber can be prevented.
In addition, for a concentrative cooling, an additional power consUmption
Is not used and the cooling air discharged backwardly is concentrated to the right
~and Ieﬂ side, so that an efficiency of the freezing system can be much Improved. _
' ‘Figure: 10 is a sectional view showing a cooling air supply apparatus of a

25 refrigerator in QCCbrdance with a third embodiment of the present invention.

18
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With reference to Figures 4 an 10, a cooling air supply fapparatus In
accordance with a thir.d--embodiment of the present invention includes a biowing
fan 20 forcefully circulating cooling ai.r which has passed a freezing cycle to a
freezing chamber 8 and a coeling chamber 10; a barrier 12 partitioning the

freezing chamber 8 and the cooling chamber 10; a supply passage 26 formed at

' the barrier 12 and supplying cooling air ventilated by the blowing fa_n 20 to the

cooling chamber' 10, a-rear guide passage 28 branched from the supply passage |

26 and guiding coolmg air backwardly of the cooling chamber 10, a right and left

| gunde passages 30 and 32 branched from the supply passage 26 and gundlng

cooling air rlghtwardly and leftwardly of the coohng chamber 10, and a coolmg air
controlling unlt for opemng and shuttlng a passage of cooling air supplied in the
three directions of the coolmg chamber 10 and concentratwely dlscharglng cooling
air to ene portion of the cooling chamber 10. .
Figure 11 is a schematic block diagram showing a cooling air controlling
unit of the cooling air supply apparatus in accordance with the third embodirhent of

the present invention.

As shown in Figure 11, the cooling air controlling unit includes a sensing

‘unit detecting a temperature of each portion inside the eooling' chamber 10, a'fi'rst N

valve 70 installed at the rear guide passage 28 so as to open and shut the rear
guide passage 28, a second valve 72 installed at a point where the right and left

guide passages 30 and 32 are branched and selectively opening the right and left

guide passages 30 and 32, and a control unit 74 operating the first and the second

valves 70 and 72 ac'cording to an electric signal applied from the sensing unit.

Figure 12 is a front view showing a state that 3 cooling chamber door is

opened and where a sensing unit of the cooling air supply apparatus of a

19
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refrigerator is mounted in accordance with the third embodiment of the preéent
invention. .
As shown in Figure 12, the sensing unit includes a first temperature
sensor 76 installed at a rear porﬁon 6f the cooling chamber 10 and detecting a
5 temperature of the rear portibn of thé cooling chamber. 1ﬂ0; a second temperature
sensor 78 install:ed at a left ﬁbrtion of the cooling chamber door 4 and defecting a
temperature of the left p.‘o_rti'on, and a third témperature sensor 80 i'nstalled at a
right portio'h. df the cooling chamber door 4 and detectihg a -temperature of-the
right portion of the cobling chamber. . . . '
10 The~ﬁrst valve 70 'ihcludes a vaive plate ‘82.formed as a disk type having
the same dia\meter as that of the rear gu,ide. passage 28 and rotatably mounted at
one side 01;‘ the rear guide péssage 28, and a stepping motdr 84 cdnnected- io a
rotational shaﬁ of the valve plate 82 and rotatihg the valve plate 82
! Referring to the firét'valve 70, wh_én a power Is appliéd from the control
15 unit 74 to the stepping mdtor 84, the valve plate 82 is operatéd to shut the rear
guide passage 28, while when-a power of the stepping motor 84 is--c’ut off, the
valve plate 82 is returneci:to 'opeh the rear guide passage 28.
The second valve 72 includeg a valve plate 82 rotatably installed at a point
where the supply passage 26 is branched to the_ right guide passage 30 and the
20 left guide passage 32 and being operated in the three directions, and a stehﬁing
m.otor 92 insfalled at a hinge shaft of the valve plate 82 and operating the valve

plate 82 in the three directions.

The second valve 72 is operated to a first position for opening both the
right guide passage 30 and the Ieft‘guide' passage 32 in order to supply coolihg air

25 from the supply passage 26 to the right guid‘e passage 30 and the left guide
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passage 32, to a second position for closing the right guide passage 30 to supply

cooling air to the left guide passage 32, and to a third_ position for closing the I_eft |

guide passage 32 to supply coolihg air te the right guide passage 30.
The cooling air supply apparatus in accordance with the third embodiment
of the present invention con'struejted as described above wil! now be explained.

- Figu_re_s 13 through 15 ar;e Views shdwing operational states of the cooling
air supply apparatus of a.- refrigerator in accordance with the third embodiment of |
the present in\}ention.

First, as shown in Figure 10, the first vahre 70 is operated to open the rear
guide passage 28, and ihe second valve 72 is operated to the firsf positioh‘ to-o'pen.
both the right and left guide passages 30 and 32. - | -

Namely, coohng air supplled from the supply passage 26 is supplzed to the

rear dlscharge duct 34. through the rear gunde passage 28 so that cooling air can
be c'hscharged.-, cooling alr.supphed to the left discharge duct 38 through the left
guide passage 32 so that cooling air can be discharged from the left side of the

coolfng chamber 10, and cooling air is SUppIied to the right discharge duct 36

| through the right guide passage 30 so that cooling air can be dlscharged from the

rlght side of the cooling chamber, thereby performing a coolmg operation of the

cooling chamber.

During the normal operation, when the temperature in the vicinity of the '

~ cooling chamberdoor_4 as the cooling chamber door 4 is opened, or the like, as

shown in Figure 4, an electric signal is applied from' the second and third
temperature sensors 78 and 80 to the control unit 74. Then, the control unit 74

drives the stepping motor 84 of the first valve and operates the valve plate 82 to
shut the rear guide passage 28.

21
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Then, as the rear gUi_de passage 28 is shut, the cooling air is guided to the

right discharge. duct 36 -and 'the left discharge duct 38 through the right and Ieft.

- guide passages 30 and 32, so sthat the cooling air is concentratively disch'arged

from 'the ri‘ght a‘nd left side of the cooling chamber to quickly drop the temperature

5 in the vicinity 2' of the cooling chamber door 4, and thus' thé temperature of the
whole cooling chamber can be‘ un'rf.drmed.

,When'f the temperature increases as a load occurs at a left side of the
cooling chamber 10, as shqwn in Figure 14, the control unit 74 determines that the
temperature at the left side of the cooling chamber 10 has gone up according to

10 an electric sig_‘ha! applnied from the ﬁrst,'second and third temperature sensors 76,
78 and 8, so thaf thexfirst‘ valve 70 Is operated to shut the rear guide passage 28
~and the second valve 72 is operatéd_ to the sécond pdsition to shut the right guide
passage 30. I

Then, cooling air being SUppIiefd to the supplypassage 26 is concentrated
15 ~ to the left guide passage 32 and concentrétively discharéed to‘fhe left side of the
cooling chamber 10, so that the temperature \of thé left side of the cooling chamber

10 can be quickly dropped. ‘

Meanwhile, when the temperature rises as a load occurs at the right side

of the cooling chamber 10, as shown in Figure 15, the control Onit 74 determines
20  that the temperature at the right side of the cooling chamber 10 has been fisen
'accordi_ng to electric signals applied from the first, second and third temperature
sensors /6, 78 ahd 80, so that the first-valve 70 is operated to shut the rear guide
' passage 28 and the second vaive 72 is operated to the third position to shut the
left guide passage 32. . o

25 Then, gooling air being supplied to the supply passage 26 is concentrated
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to the right g_'u'ide passage 30 and discharged to the right side of the cooling
chamber 10 through the right -discharge duct 36, thereby quickly dropping the
temperatcre at the right side of the ccoling chamber. | .
As so'far described, thc cooling alr supply apparatus of a refrigeratcr ofw
5 the present im)ention has many advahtages. ‘

That is, for éxamp-le, since a half of cooling- air Is guided from the supply
passage to the*rear' guide passage and one-fourth of cooling air is respectively
SUpplied to the right guide passage and the left gui\de cassage, the cooling air
distribution in the Whole cooling chamber can be uniform.

0 ' In add_'ition,' when a load occurs partially as an i-terc, or the like, is ,feceivéd
into the co‘oling Chamber, cooling air is concentrafively discharged to t'he portic_n
where the |oad occurs, so that a cocling operation can be quickly performed. ‘

As the c_reSent invention “may be embodied in several forms without
departing from the spirit or essential characteristics thereof, it should aiso be

15 understood that the above—dcscﬁbed embodiments are not limited by any of the
detalls of the foregoing description, 'unless otherWiSQ specified, but father should
be construed broadly within its spirit and scope as defined in the appénded claims,

~ and therefore all changes and modiﬁcations that fall within the me‘etc and counds

of the claims, or equivalence of such meets and bounds are therefore intended to

20 be embraced by the appended claims.
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

10

15

20

25

30

1. A cooling air supply apparatus comprising:

a blowing fan attached at a rear wall face of a freezing chamber and
forcefully circulating air cooled while passing an evaporator of a freezing cycle;

a cooling air supply passage formed at a barrier partitioning the
freezing chamber and a cooling chamber and supplying cooling air from the
blowing fan to the cooling chamber;

a rear guide passage branched from the cooling air supply passage to
guide cooling air to a back of the cooling chamber,

a right guide passage branched from the cooling air supply passage
having a diameter to guide cooling air to a right side of the cooling chamber;
and

a left guide passage branched from the cooling air supply passage,
having the same diameter as that of the right guide passage to guide cooling
air to a left side of the cooling chamber,

wherein the right guide passage is formed at a right side of the barrier
in a vertical direction and is configured to guide one-fourth of the cooling air
supplied from the supply passage to a right discharge duct, and the left guide
passage is formed at the barrier at an angle and is configured to guide one-
fourth of the cooling air supplied from the supply passage to a left discharge
duct.

2. The apparatus of claim 1, wherein the rear guide passage is

formed at one side of the barrier in a horizontal direction and half of the cooling

air supplied from the supply passage is guided to a rear discharge duct.

3. A cooling air supply apparatus of a refrigerator comprising:
a blowing fan for blowing cooling air to a freezing chamber and a

cooling chamber;
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a supply passage formed at a barrier partitioning the freezing chamber
and the cooling chamber for supplying cooling air ventilated by the blowing fan
to the cooling chamber;

a rear guide passage for guiding cooling air supplied to the supply
passage to a rear cooling air duct formed at a rear face of the cooling
chamber;

a left guide passage for guiding cooling air supplied to the cooling air
supply passage to a left cooling air duct formed at a left side of the cooling
chamber;

a right guide passage for guiding cooling air supplied to the cooling air
supply passage to a right cooling air duct formed at a right side of the cooling
chamber; and

a controller installed at one side of the rear guide passage for opening

and closing the rear guide passage as a refrigerator door is opened and shut.

4. The apparatus of claim 3, wherein the controller comprises:

an open-and-shut valve rotatably mounted at one side of the rear guide

passage for opening and closing the rear guide passage;

a sensing means Iinstalled at one side of the cooling chamber for

detecting whether the refrigerator door is opened or shut; and

a control means operating the open-and-shut valve to shut the rear

guide passage for a predetermined time according to an electric signal supplied

by the sensing means.

5. The apparatus of claim 4, wherein the open-and-shut valve

COMPprises:

a disk-type valve plate rotatably mounted at one side of the rear guide
passage, the valve plate having a diameter the same as an inner diameter of
the rear guide passage; and

a stepping motor connected to a rotational shaft of the valve plate for

rotating the valve plate according to the electric signal of the controller
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0. The apparatus of claim 4 or 5, wherein the sensing means is
iInstaliled as a switch at an opening side of the cooling chamber where the
cooling chamber door Is mounted so that when the cooling chamber door is
opened, the sensing means transmits the electric signal to the controller to cut

power off, until the cooling chamber door is shut.

/. The apparatus of claim 4, 5 or 6, wherein the control means
includes a timer for delaying for a predetermined time the operation of the open-
and-shut valve when the electric signal i1s applied thereto from the sensing

means.

8. A cooling air supply apparatus of a refrigerator comprising:

a blowing fan for circulating cooling air generated by a freezing cycle to
a cooling chamber and a freezing chamber;

a barrier partitioning the cooling chamber and the freezing chamber;

a supply passage formed at the barrier to supply cooling air ventilated
by the blowing fan to the cooling chamber;

a rear guide passage branched from the supply passage to guide
cooling air to a back of the cooling chamber; left and right guide passages
branched rightwardly and leftwardly from the supply passage to guide cooling
air to a left side and to a right side, respectively, of the cooling chamber; and

a cooling air controlling means for selectively opening and shutting the

rear, left and right guide passages to concentrate and discharge cooling air to
a portion of the cooling chamber where a heating load occurs as the load

occurs at the portion of the cooling chamber.

9. The apparatus of claim 8, wherein the cooling air controlling
means comprises:
a sensing means detecting a temperature of each portion inside the

cooling chamber;
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a first valve installed at the rear guide passage to open and shut the
rear guide passage;

a second valve installed at a point where right and left guide passages
are branched to selectively open right and left guide passage; and

a control means operating the first and the second valve according to an

electric signal supplied by the sensing means.

10. The apparatus of claim 9, wherein the sensing means
comprises:

a first temperature sensor installed at a rear side of the cooling
chamber;

a second temperature sensor installed at a left side of the cooling
chamber door to detect a temperature of the left side of the cooling chamber;
and

a third temperature sensor installed at a right side of the cooling

chamber door to detect a temperature of the right side of the cooling chamber.

11. The apparatus of claim 9 or 10, wherein the first valve
comprises:

a valve plate having a diameter the same as a diameter of the rear
guide passage, the valve plate being rotatably mounted at one side of the rear
guide passage; and

a stepping motor connected to a hinge shaft of the valve plate for

rotating the valve plate.

12. The apparatus of claim 11, wherein the second valve
comprises:

a valve plate rotatably installed at a point where the supply passage is
branched to the right guide passage and the left guide passage and being
movable in three directions; and

a stepping motor Installed at a hinge shaft of the valve plate for
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operating the valve plate in the three directions.

13. The apparatus of claim 11 or 12, wherein the valve plate is

formed as a disk type plate.

14. A cooling air supply apparatus, comprising:

a blowing fan configured to circulate air cooled while passing an
evaporator of a freezing cycle;

a supply passage formed at a barrier partitioning a freezing chamber
from a cooling chamber and supplying cooling air from the blowing fan to the
cooling chamber;

a rear guide passage branched from the supply passage and guiding
cooling air to a rear of the cooling chamber;

a rear discharge duct connected with the rear guide passage and
vertically formed at the rear of the cooling chamber;

a right guide passage branched from the supply passage and guiding
cooling air to a right side of the cooling chamber;

a right discharge duct connected with the right guide passage and
vertically formed at the right side of the cooling chamber;

a left gquide passage branched from the supply passage and guiding
cooling air to a left side of the cooling chamber;

a left discharge duct connected with the left guide passage and vertically
formed at the right side of the cooling chamber; and

a valve plate rotatably mounted in at least one of the guide passages
and the discharge ducts and adjusting cooling air volume.
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