
US 20060196198A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2006/0196198 A1 

Kim et al. (43) Pub. Date: Sep. 7, 2006 

(54) REFRIGERATOR, REFRIGERATOR Publication Classi?cation 
CONTROL APPARATUS AND METHOD 

(51) Int. Cl. 
(75) Inventors: Sang Oh Kim, Seoul (KR); Seong Jae F25B 49/00 (2006.01) 

Kim, Ansan-si (KR); Seung HWan Oh, F25D 25/00 (2006.01) 
Su-ri-si (KR); Kyung Han Jeong, (52) US. Cl. ............................................... .. 62/131; 62/465 
Seoul (KR) 

Correspondence Address: (57) ABSTRACT 

:EWART KOLASCH & BIRCH Afcontrol applargtus gor a rgfrigerator is providesil. Tl?e 
re r1gerator1nc u es a oor an a container connecte tot e 

FALLS CHURCH’ VA 22040-0747 (Us) door. The container is movable along a ?rst direction by 
. _ . moving the door along the ?rst direction. The control 

(73) Asslgnee' LG Electmmcs Inc' apparatus includes: a door holding unit for holding the door 

(21) Appl NO _ 11/256 983 at a fully open position When the door is fully open in the 
' " ’ ?rst direction; a container moving unit, the container being 

(22) Filed: Oct 25, 2005 movable along a second direction by moving the container 
moving unit along the second direction; and a controlling 

' ' ' ' ' unit for controllin the container movin unit to move the (30) Foreign Application Priority Data g g 
container along the second direction after the door is held by 

Mar. 2, 2005 (KR) .......................... .. 10-2005-0017451 the dOOr hOlding unit at the fully Open position 

I 
I OPEN DOOR | 

I I 52 
3‘ N0 

LIFT-UP BUTTON IS PRESSED? 

YES 33 

DOOR IS FULLY OPENED? 

YES 

I HOLD DOOR, OPERATE CONTAINER MOVING UNIT AND ALARMINC UNIT W84 

I STOP OPERATION OF AIARMING UNIT 

| PUT FOOD IN CONTAINER OR 

LOWER-DOWN BUTTON IS PRESSED? 

I OPERATE CONTAINER MOVING UNIT AND ALARMING UNIT 

W56 

TAKE F000 OUT OF CONTAINER . ]'\/S7 

S8 

YES 

PNSQ 

AND CHANGE ALARM SIGNAL W811 

I CLOSE DOOR 

I STOP OPERATION OF ALARNIING UNIT 

it: 



Patent Application Publication Sep. 7, 2006 Sheet 1 0f 7 US 2006/0196198 A1 

Fig.1 





Patent Application Publication Sep. 7, 2006 Sheet 3 0f 7 US 2006/0196198 A1 

Fig.3 

6'1 
30 

I ~ I 

Z A 

H \\\\\\\\\\\\\\\\ \\l]_\’12 

33—- E ] _____________ _‘|“~14 

6V 2 

3| 

57 - 

4 



Patent Application Publication Sep. 7, 2006 Sheet 4 0f 7 US 2006/0196198 A1 

Fig.4 



Patent Application Publication Sep. 7, 2006 Sheet 5 0f 7 US 2006/0196198 A1 

Fig.5 

I22 



Patent Application Publication Sep. 7, 2006 Sheet 6 0f 7 US 2006/0196198 A1 

Fig.6 

86 87 
80 

R55 BUTTON 2 STOP BUTTON 

81 DRAWER SENSING UNIT DOOR HOLDING UNIT 88 

82 DOOR SENSING UNIT CONWTLUNG ALARMING UNIT 89 

B3 CONTAINER SENSING uNN CONTMNER MOVlNG UNIT 90 

LIFT-UP BUTTON LOWER-DOWN BUTTON 

84 85 



Patent Application Publication Sep. 7, 2006 Sheet 7 0f 7 US 2006/0196198 A1 

Fig . 7 

( START I 

I 0PEN DOOR | 
I s2 
81 N0 

LIFT-UP BUTTON IS PRESSED? 

YES 

II No DOOR IS FULLY OPENED? 

YES 

I HOLD DOOR, OPERATE CONTAINER MOVING UNIT AND ALARMING UNIT |,\/S4 

I No CONTAINER IS FULLY UFTED UP? 

YES 

| STOP OPERATION OF AIARMING UNIT I’VS6 

| PUT FOOD IN CONTAINER 0R TAKE FOOD OUT OF CONTAINER .5187 

NO LOWER-DOWN BUTTON IS PRESSED? 

YES 

I OPERATE CONTAINER MOVING UNIT AND ALARMING UNIT 

NO CONTAINER IS FULLY LOWERED DOWN? I 
YES 

I RELEASE HOLDING OF DOOR AND CHANGE ALARN SIGNAL PMS“ 

I CLOSE DOOR @812 
1 

II No DOOR IS FULLY CLOSED? 

YES 

I STOP OPERATION OF ALARMING UNIT }"\/S 14 

END 



US 2006/0196198 A1 

REFRIGERATOR, REFRIGERATOR CONTROL 
APPARATUS AND METHOD 

[0001] This Nonprovisional application claims priority 
under 35 U.S.C. §ll9(a) on Patent Application No. 10-2005 
0017451 ?led in Korea on Mar. 2, 2005, the entire contents 
of Which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a refrigerator, and 
more particularly, to a bottom freezer type refrigerator. The 
present invention further relates to a refrigerator control 
apparatus and method capable of lifting a container installed 
in a bottom freeZer. 

[0004] 2. Description of the Related Art 

[0005] Refrigerators can be classi?ed into several types 
depending on the locations of a freeZing chamber and a 
chilling chamber. For example, a top mount refrigerator 
includes a freeZing chamber and a chilling chamber that are 
partitioned up and doWn, a side-by-side refrigerator includes 
a freeZing chamber and a chilling chamber that are parti 
tioned left and right, and a bottom freeZer refrigerator 
includes a freeZing chamber and a chilling chamber that are 
partitioned doWn and up. 

[0006] Although the bottom freeZer refrigerator is illus 
trated to describe the present invention, the present inven 
tion is not limited to this particular type of refrigerator. 

[0007] The bottom freeZer refrigerator includes a chilling 
chamber door and a freeZing chamber door. Although the 
chilling chamber door is a hinged door like other types of 
refrigerators, the freeZing chamber door is a draWer type 
door because the freeZing chamber is relatively small and 
located at a loWer portion of the refrigerator. 

[0008] Therefore, What is needed is a simple, easy, and 
convenient Way to stoW and remove food in the freeZing 
chamber. 

SUMMARY OF THE INVENTION 

[0009] Accordingly, the present invention is directed to a 
refrigerator, refrigerator control apparatus and method that 
substantially obviate one or more problems due to limita 
tions and disadvantages of the related art. 

[0010] An object of the present invention is to provide a 
refrigerator, refrigerator control apparatus and method that 
give a more convenient Way of putting food in the refrig 
erator and taking food out of the refrigerator. 

[0011] Another object of the present invention is to pro 
vide a refrigerator, refrigerator control apparatus and 
method, in Which a draWer type door is more safely and 
conveniently operated. 

[0012] A further another object of the present invention is 
to provide a refrigerator, refrigerator control apparatus and 
method, in Which a door is safely open and closed Without 
interference With other parts. 

[0013] A still further another object of the present inven 
tion to provide a refrigerator, refrigerator control apparatus 
and method, in Which an alarm/Warning signal is generated 
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to inform a user Whether a door is properly operated or not, 
such that the user can conveniently use the refrigerator. 

[0014] Additional advantages, objects, and features of the 
invention Will be set forth in part in the description Which 
folloWs and in part Will become apparent to those having 
ordinary skill in the art upon examination of the folloWing 
or may be learned from practice of the invention. The 
objectives and other advantages of the invention may be 
realiZed and attained by the structure particularly pointed out 
in the Written description and claims hereof as Well as the 
appended draWings. 
[0015] To achieve these objects and other advantages and 
in accordance With the purpose of the invention, as embod 
ied and broadly described herein, a control apparatus for a 
refrigerator is provided. The refrigerator includes a door and 
a container connected to the door. The container is movable 
along a ?rst direction by moving the door along the ?rst 
direction. The control apparatus includes: a door holding 
unit for holding the door at a fully open position When the 
door is fully open in the ?rst direction; a container moving 
unit, the container being movable along a second direction 
by moving the container moving unit along the second 
direction; and a controlling unit, the controlling unit con 
trolling the container moving unit to move the container 
along the second direction after the door is held by the door 
holding unit at the fully open position. 

[0016] In another aspect of the present invention, a refrig 
erator is provided. The refrigerator includes: a main body, 
the main body including at least one chamber; a door 
movable along a horiZontal direction for opening and clos 
ing the chamber; a container supporter located on a side of 
the door facing the at least one chamber, the container 
supporter being movable along the horiZontal direction by 
moving the door along the horiZontal direction; a door 
sensing unit for detecting the door at a fully open position 
When the door is fully open in a horizontal direction; a door 
holding unit for holding the door at the fully open position 
When the door sensing unit detects the door at the fully open 
position; and a container moving unit, the container sup 
porter being movable by the container moving unit along the 
vertical direction after the door is held by the door holding 
unit at the fully open position. 

[0017] In a further another aspect of the present invention, 
a method for controlling a refrigerator is provided. The 
method includes: opening a door at a fully open position; 
holding the door at the fully open position; moving, by an 
container moving unit, a container With respect to the door 
along a vertical direction When a vertical movement com 
mand is requested; and generating an alarm signal When the 
door moves along a horiZontal direction or the container 
moves along the vertical direction. 

[0018] Therefore, food can be more conveniently put in 
and taken out of the refrigerator. In addition, the refrigerator 
door can be more safely operated such that the user can use 
the refrigerator more conveniently. 

[0019] Further, the door and the container can be moved 
Without interfering With other parts, thereby decreasing the 
possibility of damaging the door and the container. 

[0020] Furthermore, the user can be informed Whether the 
door and the container are properly operated or not. There 
fore, the user can use the door and the container more 
conveniently. 
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[0021] It is to be understood that both the foregoing 
general description and the following detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together With 
the description serve to explain the principle of the inven 
tion. In the draWings: 

[0023] FIG. 1 is a perspective vieW of a refrigerator 
equipped With a container moving unit according to an 
embodiment of the present invention; 

[0024] 
FIG. 1; 

[0025] FIG. 3 shoWs a container that is lifted from a 
position depicted in FIG. 2; 

[0026] FIG. 4 is a rear perspective vieW of a door accord 
ing to an embodiment of the present invention; 

FIG. 2 is a sectional vieW taken along line I-I' in 

[0027] FIG. 5 is a rear vieW of a door according to an 
embodiment of the present invention; 

[0028] FIG. 6 is a block diagram of a control apparatus for 
a refrigerator according to an embodiment of the present 
invention; and 

[0029] FIG. 7 is a ?owchart shoWing a control method for 
a refrigerator according to an embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

[0030] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. 

[0031] FIG. 1 is a perspective vieW of a refrigerator 
equipped With a container moving unit according to an 
embodiment of the present invention. 

[0032] Referring to FIG. 1, a refrigerator 1 is a bottom 
freeZer type refrigerator that includes a freeZing chamber at 
a loWer portion and a freeZing chamber door capable of 
sliding along a horiZontal direction, e.g., the forWard and 
backWard directions. 

[0033] In detail, the refrigerator 1 includes a main body 2, 
?rst doors 5, a second door 6, a slider 10, a ?rst chamber 
(refer to the reference numeral 3 in FIG. 2), a second 
chamber (refer to the reference numeral 4 in FIG. 2), 
draWers 8, a container supporter 55, and a poWer supply 
terminal 32. The ?rst doors 5 are hinged on a front upper 
portion of the main body 2 to open and close the ?rst 
chamber 3. The second door 6 is slidably installed at a front 
loWer portion of the main body 2 to open and close the 
second chamber 4. The slider 10 is connected betWeen the 
main body 2 and the second door 6 to enable the sliding of 
the second door 6 in forWard and backWard directions. The 
draWers 8 are formed under the ?rst chamber 3 to store food. 
The poWer terminal 32 is formed above or betWeen the 
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draWers 8 to supply poWer to a container moving unit (as 
Will be described later) for lifting the container supporter 55. 

[0034] Further, the refrigerator 1 includes a control panel 
such as control sWitch buttons 7 at a front side of the second 
door 6 and a container 62 behind the second door 6. The 
control sWitch buttons 7 are formed at a front side of the 
second door 6 for controlling the operation of the second 
door 6. The container 62 is supported by the container 
supporter 55 to store food. The container 62 can be vertically 
lifted by lifting the container supporter 55. That is, the 
container 62 may be lifted up for an easy access to food in 
the container 62, and it may be loWered doWn to open and 
close the second door 6. 

[0035] The lifting and loWering of the container 62 Will 
noW be described With reference to accompanying draWings. 

[0036] FIG. 2 is a sectional vieW taken along line I-I' in 
FIG. 1, and FIG. 3 shoWs a container that is lifted from a 
position depicted in FIG. 2. 

[0037] Referring to FIGS. 2 and 3, a container moving 
unit in the illustrate embodiment includes an actuating unit 
40, a vertical guide unit 20, and a poWer supply unit 30. The 
actuating unit 40 lifts up and loWered doWn the container 
supporter 55 along a rear Wall of the second door 6. The 
vertical guide unit 20 guides the lifting and loWering of the 
container supporter 55. The poWer supply unit 30 supplies 
poWer to the actuating unit 40. It should be noted that in the 
illustrated embodiment the container moving system moves 
the container supporter 55 along the vertical direction. 
HoWever, the present invention can also be applied to move 
the container supporter along the horizontal or other direc 
tions. 

[0038] The refrigerator 1 further includes a compartment 
Wall 61 betWeen the ?rst chamber 3 and the second chamber 
4. The draWers 8 are placed under the compartment Wall 61 
to provide storages at a constant temperature. That is, food 
and other substances requiring a constant temperature con 
dition can be kept in the draWers 8. 

[0039] BetWeen the compartment Wall 61 and the draWer 
8, a draWer sensor 15 is installed to detect opening of the 
draWer 8. The draWer senor 15 may be a contact sensor, an 
optical sensor or any other types of sensors. When the 
draWer sensor 15 detects the opening of the draWer 8, the 
lifting of the container 62 is not carried out to prevent 
collision betWeen the container 62 and the draWer 8. 

[0040] When the second door 6 is extended outWard, the 
slider 10 stably guides the second door 6. After the second 
door is fully extended, the actuating unit 40 operates to lift 
up the container supporter 55. Accordingly, the lifting of the 
container supporter 55 is stably guided by the vertical guide 
unit 20. The poWer supply unit 30 controls poWer supply to 
the actuating unit 40. 

[0041] The slider 10 includes a pair of horiZontal rails. An 
inner rail 12 is mounted on an inner side of the main body 
2 and an outer rail 11 is mounted on an outer side of the 
second door 6. In addition, the slider 10 includes a connect 
ing structure With a roller to sidably connect the inner rail 12 
and the outer rail 11, such that When the second door 6 is 
open, the outer rail 11 can be slid outWard from the inner rail 
12. 
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[0042] Further, in the illustrated embodiment, the slider 10 
includes a stopping unit 13 at an overlapped portion betWeen 
the inner rail 12 and the outer rail 11 When the second door 
6 is fully open. In an embodiment, the stopping unit 13 may 
be a solenoid. In detail, When the outer rail 11 is fully 
extended from the inner rail 12, a rod extended from the 
solenoid is inserted through the outer rail 11 and the inner 
rail 12 to prevent the outer rail 11 from further extending, 
such that the outer rail 11 can be ?xed at its fully extended 
position. In other Words, When the second door 6 is fully 
open, the rod of the solenoid is extended from the solenoid 
and inserted through the outer rail 11 and the inner rail 12. 
For this purpose, the outer rail 11 and the inner rail 12 
respectively de?ne holes to receive the rod of the solenoid 
When the second door 6 is fully open. 

[0043] Alternatively, the stopping unit 13 may be pro 
truded from a front end of the inner rail 12 to de?ne a 
predetermined distance from a rear end of the outer rail 11 
When the outer rail 11 is fully extended. Therefore, the 
stopping unit 13 can prevent the extended outer rail 11 from 
moving back to the retracted position. 

[0044] A door sensor 14 is located at a front end of the 
inner rail 12 to detect the opening of the second door 6. The 
door sensor 14 may determine that the second door 6 is fully 
open When the outer rail 11 completely passes the door 
sensor 14. 

[0045] The vertical guide unit 20 is provided to guide the 
container supporter 55 When the container supporter 55 is 
lifted up and loWered doWn. The vertical guide unit 20 
includes a vertical rail 21 ?xed to the rear surface of the 
second door 6. The vertical rail 21 de?nes a groove (refer to 
the reference numeral 22 in FIG. 4) running its length to 
receive a protrusion formed on a corresponding side of the 
container supporter 55, such that the lifting and loWering of 
the container supporter 55 can be exactly guided by the 
vertical rail 21. The structure of the vertical rail 21 can be 
clearly understood With reference to FIG. 4. 

[0046] To lift the container supporter 55, the actuating unit 
40 includes an arm support 57 ?xed to the rear surface of the 
second door 6, an rotary arm 47 hinged on the arm support 
57 and extended toWard the inside of the refrigerator 1, a free 
end 56 of the rotary arm 47, and a roller 48 rotatably ?xed 
to the free end 56 to make contact With the container 
supporter 55 at a bottom of the container supporter 55. The 
actuating unit 40 further includes a motor (refer to the 
reference numeral 41 in FIG. 4) to rotate the rotary arm. The 
actuating unit 40 Will be further described later. 

[0047] The poWer supply unit 30 includes a battery 33 
connected to the motor 41 to supply poWer to the motor 41. 
The battery can be located at any place, e.g., Within the door 
6 as shoWn in FIG. 3, on the rear side of the door 6 as shoWn 
in FIG. 4, or on/Within the main body 2 With a Wiring 
connection to the motor 41. The charging terminal 31 is 
connected to the batter 33 via a Wire connection, and the 
charging terminal 31 comes into contact With the poWer 
terminal 32 formed on the main body 2 When the second 
door 6 is closed. 

[0048] The lifting of the container 62 Will noW be 
described more fully. First, the second door 6 is open 
manually or automatically. When the second door 6 is fully 
open, the door sensor 14 detects the opening of the second 
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door 6 from the relative positions of the inner rail 12 and the 
outer rail 11. Then, the stopping unit 13 ?xes the current 
position of the outer rail 11 to prevent the second door 6 
from being closed involuntarily. 

[0049] After the second door 6 is fully open and ?xed to 
the fully open position, a user can request to lift the container 
62 by manipulating the control sWitch buttons 7. When the 
user presses a lift-up button, the battery 33 supplies poWer 
to the motor 41 to lift the container up. 

[0050] When the poWer is on, the motor 41 rotates the 
rotary arm 47 about the arm support 57 in an upWard 
direction. Thus, the roller 48 as it turns pushes the container 
supporter 55 upWard to lift the container 62. An alarm signal 
can be generated to inform the user of the lifting of the 
container 62. 

[0051] The relationship betWeen the rotary arm 47 and the 
container supporter 55 can be clearly understood With ref 
erence to FIGS. 2 and 3, Which respectively shoW the 
container 62 before and after the lifting. 

[0052] The poWer supply unit 30 is provided With the 
battery 33. When the second door 6 is closed, the battery 33 
is charged by receiving poWer from the main body 2 through 
the poWer terminal 32 and the charging terminal 31. There 
fore, the battery 33 can supply poWer to the motor 41 When 
the tWo terminals 32 and 31 are disconnected by the opening 
of the second door 6. 

[0053] That is, since the poWer supply unit 30 is provided 
With the rechargeable battery 33, in this illustrated embodi 
ment, an additional Wire connection is not required betWeen 
the main body 2 and the second door 6 to supply poWer to 
the motor 41 When the second door 6 is open. Therefore, the 
container moving unit can be simply constructed and con 
veniently used. 

[0054] FIG. 4 is a rear perspective vieW of the second 
door 6 according to an embodiment of the present invention, 
and FIG. 5 is a rear vieW of the second door 6 according to 
an embodiment of the present invention. An operation of the 
refrigerator 1 related to the lifting of the container 62 Will 
noW be more fully described With reference to FIGS. 4 and 
5. 

[0055] The actuating unit 40 includes the motor 41 
installed on the rear surface of the second door 6, a motor 
shaft 42, a driving gear 43 connected to the motor shaft 42, 
a driven gear 44 engaged With the driving gear 43, an arm 
shaft 46 coupled to a center of the driven gear 44, and the 
rotary arm 47 ?xed to an end of the arm shaft 46. A gear 
support 45 is ?xed to the rear surface of the second door 6 
to support the driving gear 43 and the driven gear 44. 

[0056] In the illustrate embodiment, there are tWo rotary 
arms 47 that are respectively coupled to both ends of the arm 
shaft 46. Therefore, the container supporter 55 can be 
supported at both sides by the rotary arm 47 and thus it can 
be stably lifted. 

[0057] The gear support 45 includes a ?rst arm stopper 49 
and a second arm stopper 50 that are projected from a 
surface of the gear support 45 to restrict the rotation of the 
rotary arm 47 to a predetermined angle range. That is, the 
container supporter 55 can be exactly limited betWeen the 
non-lifted and lifted positions. For example, even When the 
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motor 41 is not properly controlled, arm stoppers 49 and 50 
can prevent the rotary arm 47 from over-rotation. 

[0058] Another stopping structure can be formed on the 
vertical rail 21 to stop the container supporter 55. That is, the 
upper and loWer stoppers 51 and 52 may be formed on the 
upper and loWer ends of the vertical rail 21 in order to further 
limit the container supporter 55 betWeen the non-lifted and 
lifted positions. Therefore, the container moving system can 
be more reliably operated. 

[0059] Sensors are provided to detect the up and doWn 
motions of the container supporter 55. That is, the upper and 
loWer sensors 53 and 54 are respectively installed on the 
upper and loWer ends of the vertical rail 21 to detect the 
lifting up and loWering doWn of the container supporter 55. 
For example, both the contact type sensor and the optical 
type sensor can be used for the upper and loWer sensors 53 
and 54. Based on the detection of the upper and loWer 
sensors 53 and 54, the poWer supply to the motor 41 may be 
controlled. 

[0060] When the container 62 is not in the fully lifted 
position or the fully loWered position (that is, When the 
container 62 is being lifted up or loWered doWn), an alarm 
signal may be generated to inform a user of the moving state 
of the container 62. Whether the container 62 is being moved 
or not is determined by checking detected signals from the 
upper and loWer sensors 53 and 54. 

[0061] An operation of a refrigerator control apparatus of 
the illustrated embodiment Will noW be described. When the 
second door 6 is closed, the poWer terminal 32 and the 
charging terminal 31 come into contact With each other so 
that the battery 33 can be charged. 

[0062] When the second door 6 is open, the door sensor 14 
Will detect Whether the second door 6 is fully open. If so, the 
stopping unit 13 operates to ?x the second door 6 at the fully 
open position as described above. 

[0063] If a user presses a lift-up button among the control 
sWitch buttons 7, the battery 33 supplies poWer to the motor 
41 to drive the motor 41. Driving force is transmitted from 
the motor shaft 42 to the rotary arm 47 through the driving 
gear 43, the driven gear 44, and the arm shaft 46. Upon the 
rotation of the rotary arm 47, the roller 48 on the free end 56 
of the rotary arm 47 pushes up the container supporter 55. 

[0064] When the container supporter 55 is completely 
lifted up, the upper sensor 53 detects the container supporter 
55. In response to the detection of the container supporter 55 
by the upper sensor 53, the motor 41 is powered off to stop 
the rotary arm 47 and the container supporter 55. 

[0065] During the lifting up of the container 62, an alarm 
signal can be generated to prevent a user from getting hurt. 
Also, When the opening of the draWer 8 is detected by the 
draWer sensor 15, the lifting up of the container 62 is not 
carried out to prevent collision betWeen the container 62 and 
the open draWer 8. 

[0066] Further, When the container supporter 55 is com 
pletely lifted up, the container supporter 55 is prevented 
from being further lifted up by the physical structure of the 
upper stopper 51 and/or the ?rst arm stopper 49. Therefore, 
even if the upper sensor 53 failed to detect the fully lifted 
container supporter 55, the container supporter 55 Would be 
prevented from being over-lifted. This increases the reliabil 
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ity of the actuating unit 40. The container supporter 55 is 
loWered doWn in the same Way as it is lifted up. Merely, the 
motor is rotated in the reverse direction. 

[0067] The operation of the refrigerator control apparatus 
of the illustrated embodiment Will noW be more fully 
described With reference to a block diagram. FIG. 6 is a 
block diagram of a control apparatus for a refrigerator 
according to an embodiment of the present invention. Refer 
ring to FIG. 6, the refrigerator control apparatus of the 
illustrated embodiment includes: a controlling unit 80 to 
control the movement of the second door 6; a draWer sensing 
unit 81 to detect opening of the draWer 8 and send a 
corresponding signal to the controller 80; a door sensing unit 
82 to detect opening of the second door 6 and send a 
corresponding signal to the controlling unit 80; and a 
container sensing unit 83 to detect the movement of the 
container 62 and send a corresponding signal to the con 
trolling unit 80. 

[0068] The controlling unit 80 may be any kind of micro 
processor installed in the refrigerator 1. The draWer sensing 
unit 81 may be the draWer sensor 15 that detects opening or 
closing of the draWer 8. The door sensing unit 82 may 
include the door sensor 14 and the battery 33. The container 
sensing unit 83 may be the upper sensor 53 and the loWer 
sensor 54 that are respectively installed on the upper and 
loWer ends of the vertical rail 21. 

[0069] To receive requests from a user and send them to 
the controlling unit 80, the refrigerator control apparatus 
further includes a lift-up button 84, a lift-doWn button 85, a 
stop button 87, and a reset button 86. The buttons 84, 85, 87, 
and 86 may be the control sWitch buttons 7 that are formed 
on the outer surface of the second door 6. The lift-up button 
84 receives a request for lifting up the container 62 and 
sends it to the controlling unit 80. The lift-doWn button 85 
receives a request for lifting doWn the container 62 and 
sends it to the controlling unit 80. The stop button 87 
receives a request for prompt stopping of the container 62 
and sends it to the controlling unit 80. The reset button 86 
receives a request for returning of the container 62 from a 
currently moving position to an original or previous posi 
tion, Which is before the container 62 is moved, and sends 
it to the controlling unit 80. 

[0070] As operating units according to the control of the 
controlling unit 80, the refrigerator control apparatus further 
includes a door holding unit 88, an alarming unit 89, and a 
container moving unit 90. The door holding unit 88 securely 
holds the second door 6 When the door is placed in a fully 
open position. The alarming unit 89 generates an alarm 
signal When the second door 6 or the container 62 is moving. 
The container moving unit 90 lifts up and loWers doWn the 
container 62. 

[0071] The door holding unit 88 may be the stopping unit 
13 formed on a front end of the inner rail 12. The alarming 
unit 89 may be installed at any location of the refrigerator 1 
and may include any type of speaker. The stopping unit 13 
may be a solenoid as described above or any kind of holding 
device that can perform the function of the stopping unit 13. 
The container moving unit 90 may include the motor 41, the 
rotary arm 47, and other components to lift up and loWer 
doWn the container 62. 

[0072] FIG. 7 is a ?owchart shoWing a control method for 
a refrigerator according to an embodiment of the present 
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invention. In step S1, the second door 6 is open manually or 
automatically. During the opening of the second door 6, the 
alarming unit 89 generates an alarm signal to inform a user 
of the opening operation of the second door 6. Further, since 
the poWer terminal 32 and the charging terminal 31 is 
disconnected upon the opening of the second door 6, the 
starting of the opening operation of the second door 6 can be 
determined by checking the voltage of the battery 33 that is 
connected to the charging terminal 31. 

[0073] In step S2, the controlling unit 80 determines 
Whether the lift-up button 84 is pressed to lift up the 
container, and if so, the process goes to step S3. 

[0074] In step S3, the door sensing unit 82 determines 
Whether the second door 6 is fully open. If not, the pressing 
of the lift-up button 84 is ignored to prevent the container 62 
from colliding With the other part of the refrigerator 1. If the 
second door is fully open, the process goes to step S4 Where 
a lifting up of the container 62 is carried out. 

[0075] In step S4, the door holding unit 88 holds the 
second door 6 at the fully open position and the container 
moving unit 90 operates to lift up the container 62. While the 
container 62 is being lifted up, the alarming unit 89 gener 
ates an alarm signal to inform a user of the lifting up of the 
container 62. 

[0076] The alarming unit 89 generates the alarm signal to 
prevent the user from putting food in the container 62 or 
taking food out of the container 62 during the lifting of the 
container 62. Also, the alarming unit 89 may generate 
different alarm signals for informing the user of the opening 
of the second door 6 and the lifting-up of the container 62. 
For example, the alarming unit 89 may generate human 
voices, other sounds, vibration, etc. 

[0077] In step S5, the container sensing unit 83 determines 
Whether the container 62 is fully lifted up. If so, the process 
goes to step S6. In step S6, the operations of the alarming 
unit 89 and the container moving unit 90 stop. When the 
container 62 is fully lifted up, the user can put food in the 
container 62 or take food out of the container 62 (step S7). 

[0078] After that, if the loWer-doWn button 85 is pressed 
(step S8), the container moving unit 90 operates to loWer 
doWn the container 62 until the container 62 is fully loWered 
doWn and the alarming unit 89 generates an alarm signal to 
inform the user of the loWering doWn of the container 62 
(step S9). In step S10, it is determined Whether the container 
62 is fully lifted doWn. If so, the process goes to step S11. 
In step S11, the door holding unit 88 releases the holding of 
the second door 6, and the alarming unit 89 changes its alarm 
signal to inform the user that the container 62 is fully 
loWered doWn but the second door 6 is still open. 

[0079] In step S12, the second door 6 is closed. In step 
S13, the door sensing unit 82determines Whether the second 
door 6 is fully closed. If so, the process goes to step S14. In 
step S14, the alarming signal is stopped, thereby informing 
the user that the second door 6 is fully closed. 

[0080] As described above, the user is informed of 
Whether the second door 6 is fully closed or not, such that 
leakage of cold air from the refrigerator 1 can be prevented. 

[0081] Also, the user is informed of the lifting up and 
loWering doWn of the container 62, such that the user can use 
the refrigerator 1 more safely With less possibility of putting 
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food in the container 62 and taking food out of the container 
62 during the lifting up and loWering doWn of the container 
62. 

[0082] Further, the container 62 is not lifted up or loWered 
doWn When the lifting of the container 62 is obstructed. For 
example, When the second door 6 is not fully open or the 
draWer 8 is open, the lifting up or loWering doWn of the 
container 62 is automatically prevented. Therefore, the 
container 62 can be more stably used With less possibility of 
breakage. 
[0083] Further, the draWer-type second door 6 is securely 
held at the fully open position to prevent undesired shifting 
from the fully open position, such that the user can use the 
second door 6 more conveniently and stably. 

[0084] Further, the reset button 86 is provided to move 
back the container 62 to its original or previous position 
When the lifting up loWering doWn of the container 62 is not 
properly carried out. For example, When an obstacle such as 
user’s skirt is inserted betWeen the container 62 and the 
second door 6 during the lifting up or loWering doWn of the 
container 62, the user can press the reset button 86 to move 
back the container 62 and remove the obstacle. Furthermore, 
the stop button 87 is provided such that if necessary the user 
can temporarily stop the container 62 during the lifting up or 
loWering doWn of the container 62. In addition, the stop 
button 87 and the reset button 86 can be designed to be 
automatically pressed or triggered When the motor 41 is 
overloaded. 

[0085] It Will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
present invention. Thus, it is intended that the present 
invention covers the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and their equivalents. 

What is claimed is: 
1. A control apparatus for a refrigerator, the refrigerator 

including a door and a container connected to the door, the 
container being movable along a ?rst direction by moving 
the door along the ?rst direction, the control apparatus 
comprising: 

a door holding unit for holding the door at a fully open 
position When the door is fully open in the ?rst direc 
tion; 

a container moving unit, the container being movable 
along a second direction by moving the container 
moving unit along the second direction; and 

a controlling unit for controlling the container moving 
unit to move the container along the second direction 
after the door is held by the door holding unit at the 
fully open position. 

2. The apparatus according to claim 1, Wherein the ?rst 
direction is a horiZontal direction and the second direction is 
a vertical direction. 

3. The apparatus according to claim 1, further comprising 
a container supporter on Which the container is seated, 
Wherein the container moving unit moves the container 
along the second direction by moving the container sup 
porter along the second direction. 
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4. The apparatus according to claim 1, further comprising 
a slider to guide the door moving along the ?rst direction, 
Wherein the door holding unit is connected to the slider. 

5. The apparatus according to claim 4, Wherein the door 
holding unit is located on the slider. 

6. The apparatus according to claim 5, Wherein the slider 
includes an outer rail mounted on an outer side of the door 
and an inner rail mounted on an inner side of a main body 
of the refrigerator, the door holding unit being inserted 
through the outer rail and the inner rail When the door is at 
the fully open position. 

7. The apparatus according to claim 6, Wherein the door 
holding unit is a solenoid. 

8. The apparatus according to claim 1, Wherein the door 
holding unit is a solenoid. 

9. The apparatus according to claim 1, further comprising 
a door sensing unit for detecting the door at the fully open 
position. 

10. The apparatus according to claim 9, Wherein the door 
sensing unit is connected to the controlling unit, the con 
trolling unit controlling the door holding unit to hold the 
door at the fully open position When the door sensing unit 
detects the door at the fully open position. 

11. The apparatus according to claim 1, further compris 
ing a container sensing unit to detect the movement of the 
container along the second direction. 

12. The apparatus according to claim 11, Wherein the 
container sensing unit is connected to the controlling unit, 
the control apparatus further comprising an alarming unit 
connected to the controlling unit, the controlling unit con 
trolling the alarming unit to issue an alarm signal during the 
movement of the container along the second direction When 
the container sensing unit detects the movement of the 
container along the second direction. 

13. The apparatus according to claim 1, further compris 
ing an alarming unit, the alarming unit issuing an alarm 
signal during the movement of the container along the 
second direction. 

14. The apparatus according to claim 1, further compris 
ing a draWing sensing unit, the controlling unit preventing 
the container moving unit from moving the container in the 
second direction When the draWing sensing unit detects a 
draWing of the refrigerator located on a path blocking 
movement of the container in the second direction. 

15. The apparatus according to claim 1, further compris 
ing a stop button connected to the controlling unit, Wherein 
When the stop button is pressed, the controlling unit controls 
the container moving unit to temporarily stop moving the 
container. 

16. The apparatus according to claim 1, further compris 
ing a reset button connected to the controlling unit, Wherein 
When the reset button is pressed, the controlling unit controls 
the container moving unit to move back the container to a 
previous position in the second direction Which is before the 
container is moved. 

17. The apparatus according to claim 1, further compris 
ing a ?rst button and a second button connected to the 
controlling unit, Wherein When the ?rst button is pressed, the 
controlling unit controls the container moving unit to move 
the container forWard in the second direction, and When the 
second button is pressed, the controlling unit controls the 
container moving unit to move the container backWard in the 
second direction. 
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18. The apparatus according to claim 1, further compris 
ing a battery connected to the container moving unit to 
supply poWer to the container moving unit When the door is 
open, the battery being charged When the door is closed. 

19. The apparatus according to claim 18, Wherein the 
battery is located on the door. 

20. A refrigerator, comprising: 

a main body including at least one chamber; 

a door movable along a horizontal direction for opening 
and closing the at least one chamber; 

a container supporter located on a side of the door facing 
the at least one chamber, the container supporter being 
movable along the horizontal direction by moving the 
door along the horizontal direction; 

a door sensing unit for detecting the door at a fully open 
position When the door is fully open in a horizontal 
direction; 

a door holding unit for holding the door at the fully open 
position When the door sensing unit detects the door at 
the fully open position; and 

a container moving unit, the container supporter being 
movable by the container moving unit along a vertical 
direction after the door is held by the door holding unit 
at the fully open position. 

21. The refrigerator according to claim 20, further com 
prising: 

a battery connected to the door, the battery being charged 
When the door is closed, the container moving unit 
receiving poWer from the battery When the door is 
open. 

22. The refrigerator according to claim 20, further com 
prising a slider to guide the opening and closing of the door, 
Wherein the door sensing unit is connected to the slider. 

23. The refrigerator according to claim 22, Wherein the 
door sensing unit is located on the slider. 

24. The refrigerator according to claim 22, Wherein the 
slider includes an outer rail mounted on an outer side of the 
door and an inner rail mounted on an inner side of the main 
body, and Wherein the door sensing unit detects that the door 
is at the fully peon position When the outer rail is separated 
from the inner rail Without overlapped portion therebetWeen. 

25. The refrigerator according to claim 24, Wherein the 
door holding unit is inserted through the outer rail and the 
inner rail When the door is at the fully open position. 

26. The refrigerator according to claim 20, further com 
prising: 

a draWer located at a predetermined portion of the main 
body; and 

a draWer sensing unit for detecting opening of the draWer. 
27. The refrigerator according to claim 26, Wherein the 

container supporter is prevented from moving along the 
vertical direction toWard the draWer When the draWer is 
open. 

28. The refrigerator according to claim 20, further com 
prising a control panel to receive a request for lifting up, 
loWering doWn, temporarily stopping, or moving back the 
container supporter. 

29. The refrigerator according to claim 28, Wherein the 
request inputted through the control panel is ignored When 
the door is not fully open. 



US 2006/0196198 A1 

30. The refrigerator according to claim 20, further com 
prising an alarming unit, the alarming unit issuing an alarm 
signal When the door is open and/or the container supporter 
moves. 

31. The refrigerator according to claim 30, Wherein the 
alarm signal includes at least one of a sound and a vibration. 

32. A method for controlling a refrigerator, comprising: 

opening a door at a fully open position; 

holding the door at the fully open position; 

moving, by a container moving unit, a container With 
respect to the door along a vertical direction When a 
vertical movement command is received by the con 
tainer moving unit; and 

generating an alarm signal When the door moves along a 
horiZontal direction or the container moves along the 
vertical direction. 

33. The method according to claim 32, further comprising 
determining Whether a draWer is open or not after the door 
is fully open. 

34. The method according to claim 33, further comprising 
generating a Warning signal When the door is not at the fully 
open position or the draWer is open. 

35. The method according to claim 33, further comprising 
refusing to move the container along the vertical direction if 
the door is not at the fully open position or the draWer is 
open. 

36. The method according to claim 32, further compris 
mg: 
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When a user starts to close the door, determining Whether 
the container is fully loWered doWn or not; and 

if not, generating a Warning signal. 
37. The method according to claim 32, further compris 

ing: 
receiving a stop request; and 

in response to the stop request, temporarily stopping 
moving of the container by the container moving unit 
in the vertical direction. 

38. The method according to claim 32, Wherein the step 
of moving the container includes: 

receiving a reset request; and 

in response to the reset request, moving the container by 
the container moving unit back to a previous position in 
the vertical direction Which is before the container is 
moved. 

39. The method according to claim 32, Wherein the step 
of moving the container includes: 

determining Whether the container is fully moved up or 
doWn in the vertical direction by using an upper sensor 
or a loWer sensor to detect a position of the container 

in the vertical direction; and 

terminating the moving of the container When the con 
tainer is fully moved up or doWn in the vertical direc 
tion. 


