DESCRIPTION

Title of the Invention: DOOR OPENING DEVICE AND REFRIGERATOR

Technical Field
[0001] This invention relates to a door openingicie for opening a door pivoted on a

pivot shaft, and to a refrigerator incorporatingtsa door opening device.

Background Art

[0002] Patent Document 1 discloses a conventiogf@igerator incorporating a door
opening device. The refrigerator includes a maidyband a door. The main body is a
heat-insulated box filled with foam heat insulatmgterial and has an opening face at
its front face. The door is filled with foam heasulating material. The door is pivoted
on the main body with a pivot shaft and opens dosks the opening face.

[0003] The door opening device includes a ptati® in an oval shape arranged on the top
face of the main body and a pin arranged on thdaop of the door. The plate cam
rotates about a vertical rotary shaft, and the glides on a cam surface on the
circumferential surface of the plate cam.

[0004] In the refrigerator as described abovénemv a predetermined operation is
performed, the plate cam rotates and the pin she##ween a start point and an end
point on the cam surface. As the distance betweempasition where the pin slides on
the cam surface and a rotation center of the mabe increases, the door is opened.
After the pin has left from the plate cam at thd eoint of the cam surface, the door

is opened manually. It is thus possible to redulad involved in opening the door.

List of Citations
Patent Literature
[0005] Patent Document 1: JP-A-2001-317864

Summary of the Invention
Technical Problem
[0006] According to the conventional refrigeratiescribed above, at the end point of the
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cam surface, the direction tangential to the camiase aligns with the rotation
direction of the plate cam. Thus, near the endtptii@ amount of movement of the
pin with respect to the rotation angle of the platem is small, and it is thus
impossible to thrust the door forward swiftly whigre plate cam leaves the pin. This
leaves a wide range in which the door needs topemed manually, resulting in poor
usability.

[0007] An object of the present invention is giovide a door opening device with

improved usability and a refrigerator incorporatsgh a door opening device.

Meansfor Solving the Problem

[0008] To achieve the above object, accordingrie aspect of the present invention, a
door opening device includes a main body havingening face, a door pivoted on
the main body with a pivot shaft and opening arabiolg the opening face, a rotary
member arranged on the main body and rotating adbootary shaft, a slider arranged
on the rotary member, and a cam surface arrangeékeodoor and guiding the slider,
the slider sliding between a start point and an paiht on the cam surface and
thereby opening the door. Here, at the end pdiettangent line to the cam surface is
inclined with respect to the movement directiortted slider and the slider rotates in
the direction away from the pivot shaft.

[0009] According to another aspect of the presevention, in the door opening device
structured as described above, preferably, theeafmimed by the straight line
connecting between the rotary shaft and the shtiéne end point and the straight line
connecting between the pivot shaft and the sliléneaend point is a right angle or an
obtuse angle.

[0010] According to another aspect of the presevention, in the door opening device
structured as described above, preferably, atridepeint, the inclination angle of the
tangent line to the cam surface with respect tontbeement direction of the slider is
45 degrees or more.

[0011] According to another aspect of the pregevention, in the door opening device
structured as described above, preferably, therstmtates at a uniform speed.

[0012] According to another aspect of the pregevention, in the door opening device

structured as described above, preferably, atrtivg face of the main body, two doors
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are arranged side by side in the left-right di@ttnd the pivot shafts of the doors are
respectively arranged at opposite end parts ofrtam body. Here, one door can be
opened with the forward rotation of one rotary memhand the other door can be
opened with the reverse rotation of the one rataeynber.

[0013] According to another aspect of the presevention, in the door opening device
structured as described above, preferably, on érikectop and bottom faces of the
door, the cam surface is arranged and a concavesgarmed. The concave part can
be arranged frontward of the cam surface and capbe to face the neighboring door.

[0014] According to another aspect of the pregevention, in the door opening device
structured as described above, preferably, a fyraf sliders are provided on the
rotary member.

[0015] According to another aspect of the présewention, preferably, a refrigerator
includes the door opening device each structuredkeasribed above. Here, the slider
can be arranged on a top face of the main bodyttendam surface can be arranged

on the top face of the door.

Advantageous Effects of the Invention

[0016] According to the present invention, a& &nd point of the cam surface, the tangent
line to the cam surface is inclined with respedhi® movement direction of the slider
and the slider rotates in the direction away friwa pivot shaft. This permits the door
to be thrust forward swiftly and it is thereby pibes to reduce the range in which the
door needs to be opened manually. It is thus plestibimprove the usability of the

door opening device and the refrigerator.

Brief Description of Drawings

[0017] [Fig. 1] is a front view showing a refrigéma according to a first embodiment of this
invention;
[Fig. 2] is a top view showing a state where doars closed in the refrigerator
according to the first embodiment of this invention
[Fig. 3] is a top view illustrating the operatiofh @pening a door in the refrigerator
according to the first embodiment of this invention

[Fig. 4] is a top view illustrating the operatiof @pening a door in the refrigerator
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according to the first embodiment of this invention

[Fig. 5] is a top view illustrating the operatiof @pening a door in the refrigerator
according to the first embodiment of this invention

[Fig. 6] is a top view illustrating a state neareard point of a door in the refrigerator
according to the first embodiment of this invention

[Fig. 7] is a top view illustrating a state nearemd point of a door in a refrigerator
according to Comparative Example;

[Fig. 8] is a top view showing a state where doars closed in a refrigerator
according to a second embodiment of this invention;

[Fig. 9] is a top view showing a state where doars closed in a refrigerator
according to a third embodiment of this invention;

[Fig. 10] is a top view illustrating the operatioh opening a door in the refrigerator
according to the third embodiment of this invention

[Fig. 11] is a top view illustrating the operatioh opening a door in the refrigerator
according to the third embodiment of this inventiand

[Fig. 12] is a top view showing a state where ardsoclosed in a refrigerator

according to a fourth embodiment of this invention.

Description of Embodiments
[0018] <First embodiment>
Hereinafter, embodiments of the present ineentvill be described with reference
to the accompanying drawings. Fig. 1 is a frontwishowing a refrigerator 1
according to a first embodiment. The refrigeratdrat a refrigerating compartment 3,
a freezing compartment 5, and a vegetable compattimhéormed in this order from
top down in a main body 2 which is a heat-insuldtex.

[0019] At the front face of the refrigeratingnepartment 3, doors 4a and 4b are arranged
side by side in the left-right direction. The dodesand 4b are respectively pivoted on
vertical pivot shafts 4c and 4d arranged at oppaaitd parts of the main body 2, and
open and close an opening face 3a (see Fig. Reakfrigerating compartment 3 at its
front side. An opening face of the freezing compant 5 at its front side is opened
and closed with a sliding door 6. An opening fat¢he vegetable compartment 7 at

its front side is opened and closed with a slidiogr 8.
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[0020] The doors 4a, 4b, 6, and 8 are provided,peripheral part of their respective rear

faces, with gaskets (unillustrated) which prevesid @ir from leaking. The gaskets are

provided with magnets (unillustrated) which attéelthe main body 2 at its front face.

[0021] Fig. 2 is a top view of the refrigerathhrOn the top face of the main body 2 and

the door 4a, a door opening device 50 is providaathvopens the door 4a. Likewise,
on the top face of the main body 2 and the dooradblpor opening device 50 is

provided which opens the door 4b. The door opediegce 50 includes a driver 58
and a guide portion 60.

[0022] The driver 58 is arranged on a supportmgmber 51 attached to the top face of

[0023]

[0024]

[0025]

[0026]

the main body 2. The driver 58 includes a motoré&%orm 53, a worm wheel 54, a
reduction gear 55, and a reduction gear 56 (rateynber). The worm 53 is attached
to a shaft of the motor 52 and meshes with the wwheel 54. The reduction gear 55
is attached concentrically with the worm wheel Be reduction gear 56 meshes with
the reduction gear 55. The reduction gear 56 isigea with a slider 59 protruding
downward.

A rotary shaft 56a (see Fig. 6) of thduetion gear 56 forms the rotation center of
the slider 59 and is arranged rearward of the phafts 4c and 4d.

The guide portion 60 is provided on tbp face of the doors 4a and 4b and has a
cam surface 60a, with a curved surface, which guithe slider 59 to slide. Two
sliders 59 each slide between a start point Psaanehd point Pe on the cam surface
60a and open the doors 4a and 4b.

Next, with reference to Fig. 2 to 5, thygeration of the door opening device 50
opening the door 4a at the left side will be ddmmti When a predetermined operation
button is operated while the door 4a is closedhasve in Fig. 2, the driver 58 rotates
the slider 59 at a uniform speed. Here, the ratadioection B1 of the slider 59 is the
direction away from the pivot shaft 4c at the fraitle (the counter-clockwise
direction in Fig. 2 to 5).

When the slider 59 rotates through a etemnined angle (for example, 45
degrees) and makes contact with the start poirtnPthe cam surface 60a, the slider
59 and the cam surface 60a start to slide. Thessliler 59 idles until the door 4a in a
closed state makes contact with the start pointHas;is, an idling period is provided.

Owing to the idling period, it is possible to si&a the torque of the motor 52 before
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the start of opening operation, when opening trer da involves a heavy load due to
the adhesive force of the gasket.

[0027] When the door 4a is closed, the stanmtpBs is arranged frontward of a straight
line connecting between the pivot shaft 4c andrthary shaft 56a (see in Fig. 6) of
the reduction gear 56 with respect to the moverdaettion of the slider 59. Thus,
the guide portion 60 can be reliably arranged ertdip face of the door 4a so as not to
protrude behind the door 4a. This helps preventtow of the strength of the guide
portion 60 and degradation of the design of the daoas a result of the guide portion
60 extending to over the main body 2.

[0028] When the slider 59 rotates farther awaynf the start point Ps of the cam surface
60a, as shown in Fig. 4, the door 4a is openedshsvn in Fig. 5, the slider 59
reaches the end point Pe of the cam surface 6@ahan leaves the cam surface 60a.
Then, the door 4a is opened wider by a biasingefas the slider 59 leaves the cam
surface 60a. It is thus possible to reduce the iimaalved opening the door 4a.

[0029] The end point Pe of the cam surface Garianged close to the rear face of the
door 4a. Thus, when the slider 59 is arrangedeetid point Pe, the door 4a can be
arranged farther frontward. The movement directidh of the slider 59 at the end
point Pe aligns with the straight line L2 (see Fyconnecting between the slider 59
and the pivot shaft 4c. That is, the straight lide(see Fig. 6) connecting between the
rotary shaft 56a of the reduction gear 56 and liders59 at the end point Pe and the
straight line L2 (see Fig. 6) connecting betweanptvot shaft 4c and the slider 59 at
the end point Pe are perpendicular to each others, Twhen the slider 59 is arranged
at the end point Pe, the door 4a can be arrangadfavther frontward.

[0030] Instead, the straight line L1 and thaigtnt line L2 may be arranged so as to make
a slightly obtuse angle rather than a right angte.example, the angle formed by the
straight line L1 and the straight line L2 may bed¥grees instead of 90 degrees. In
this case, when the slider 59 is arranged at tkepamt Pe, the angle at which the
door 4a is open is slightly smaller than with atigngle, and the slider 59 is released
earlier than with a right angle. This helps prevem release of the slider 59 from
delaying as a result of a manufacturing toleraretevben the guide portion 60 and the
reduction gear 56 or a displacement of the doadutang long-term use. That is, it is

possible to prevent the slider 59 from continuingstide on the cam surface 60a
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beyond the angle at which the straight line L1 sindight line L2 are perpendicular to
each other.

At the end point Pe, the tangent linethe cam surface 60a is inclined at an
inclination anglé (see Fig. 6) with respect to the movement direcbd of the slider
59. Thus, it is possible to thrust the door 4a Bndvswiftly with the rotating slider 59.
Setting the inclination anglé at 45 degrees or more is preferable because daing
gives a high angular velocity of the door 4a thatthrust forward; setting the
inclination angleéd at 70 degrees or more is further preferred.

At the end point Pe, the slider 59 ratatethe direction away from the pivot shaft
4c, and thus, as will be described later, it thetise door 4a forward more swiftly.

Likewise, the door 4b is opened as tigesl59 rotates in the rotation direction B2
(the clockwise direction in Fig. 2).

Fig. 6 is a top view illustrating a statbere the slider 59 is arranged close to the
end point Pe. Fig. 7 is a top view illustratingtats where the slider 59 of the door
opening device 50 according to a Comparative Exargphlrranged close to the end
point Pe. In Comparative Example, the rotationatios B1’' of the slider 59 and the
inclination direction of the cam surface 60a atehed point Pe are opposite to those in
this embodiment. Figs. 6 and 7 show the cam suB8eeonly around the end point Pe.

In Figs. 6 and 7, the inclination an@lef the cam surface 60a at the end point Pe
is the same. Compared with the slider 59 in a statenged at the end point Pe, the
slider 59, in a state where the door 4a is clobesligh a very small angg comes to
be arranged at a point Pn close to the end point Pe

The pivot shaft 4c of the door 4a is aged leftward the rotary shaft 56a. As the
slider 59 moves from the point Pn to the end p&at the door 4a swinga the
opening direction (the clockwise direction in thrawlings). Since the movement angle
of the door 4a is a very small an@lethe cam surface 60a can be regarded as a plane
between the point Pn and the end point Pe, anctdhe surface 60a also rotates
through the angl@ in the clockwise direction. Thus, the inclinatiangle of the cam
surface 60a with respect to the straight line Liaiger when the slider 59 is in contact
with the cam surface 60a at the point Pn in Fitha® when the slider 59 is in contact
with the cam surface 60a at the end point Pe. fiirast, the inclination angle of the

cam surface 60a with respect to the straight lib@sLsmaller when the slider 59 is in
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contact with the cam surface 60a at the point FHfign 7 than when the slider 59 is in
contact with the cam surface 60a at the end pa@nflRus, the angle of the tangent
line to the cam surface 60 with respect to the mmm direction D2 of the slider 59
at the point Pn in Fig. 6 is larger than the angie Fig. 7. Thus, in this embodiment,
the distance over which the door 4a moves forwatll mespect to the rotation of the
slider 59 per unit time is larger than in Compaeattxample.

[0037] Thus, the center angldbetween the slider 59 at the end point Pe andlitier 59
at the point Pn in this embodiment is smaller ttt@ncenter angle’ in Comparative
Example. That is, near the end point Pe, the sb@erotating at a uniform speed can
rotate the door 4a through the angla a shorter time than in Comparative Example,
and accordingly the door 4a has a high angularcitgloThus, rotating the slider 59 at
the end point Pe in the direction away from thepshaft 4c permits the door 4a to be
thrust forward more swiftly than rotating the slid® in the direction approaching the
pivot shaft 4c.

[0038] According to this embodiment, at the graint Pe of the cam surface 60a, the
tangent line to the cam surface 60a is inclinedh waispect to the movement direction
D1 of the slider 59, and thus the rotating slidércdan thrust the door 4a forward
swiftly. Also, rotating the slider 59 in the diremt away from the pivot shaft 4c at the
end point Pe can achieve a high angular velocithefdoor 4a near the end point Pe,
and permits the door 4a to be thrust forward muiitlg. Accordingly, with the swift
thrust, it is possible to open the door 4a wided & is thereby possible to improve
the usability of the door opening device 50 andrétiggerator 1.

[0039] The straight line L1 connecting betweba totary shaft 56a and the slider 59 at
the end point pe and the straight line L2 conngdbietween the pivot shaft 4c and the
slider 59 at the end point Pe are perpendiculaatth other. Thus, when the slider 59
is arranged at the end point Pe, the door 4a caarfasged frontward; it is thus
possible to reduce the range in which the doorpéase after being thrust forward.

[0040] Arranging the slider 59 on the top fa¢¢he main body 2 and arranging the cam
surface 60a on the top face of the door 4a malmssible to easily improve the
usability of the refrigerator 1.

[0041] <Second embodiment>

Next, Fig. 8 is a top view showing a mgérator 1 according to a second
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embodiment. For the sake of convenience of desanipsuch components as find
their counterparts in the first embodiment showrFig.1 to 6 are identified by the
same reference signs. This embodiment differs filmenfirst embodiment in that the
doors 4a and 4b are opened with one driver 58.r@tke, the second embodiment is
similar to the first embodiment.

[0042] On the top face of the main body 2, orieed 58 is arranged, in which reduction
gears 55, reduction gears 56, and worm wheels &pravided in left-to-right pairs
respectively. The worm 53 is attached to a shathefmotor 52 and meshes with a
middle gear 57. The middle gear 57 meshes witlvwioevorm wheels 54.

[0043] In the refrigerator 1 structured as diésat above, when the door 4a is opened, as
the worm 53 rotates, the middle gear 57 and theatezh gear 56 at the left side in the
drawing rotate in the same rotation direction Bhug, the slider 59 slides on the cam
surface 60a of the door 4a, and the slider 59 kdve cam surface 60a at the end
point Pe, thereby letting the door 4a open. Ondter hand, when the door 4b is
opened, as the worm 53 rotates in the oppositetdirecompared to when the door 4a
is opened, the middle gear 57 and the reductionB@at the right side in the drawing
rotate in the same rotation direction B2. Thus,dl@er 59 slides on the cam surface
60a of the door 4b, and the slider 59 leaves the sarface 60a at the end point Pe,
thereby letting the door 4b open. As described apbolianging the rotation direction
of the motor 52 permits one of the doors 4a antb4ipen selectively.

[0044] According to this embodiment, it is pddsito obtain an effect similar to that in
the first embodiment. The doors 4a and 4b arrargiée by side in the left-right
direction are opened with one motor 52. Accordinglys possible to share the driver
58 and thereby reduce the cost of the door opatenge 50 and of the refrigerator 1.

[0045] <Third embodiment>

Next, Fig. 9 is a top view showing a rmgénator 1 according to a third
embodiment. For the sake of convenience of desmnipsuch components as find
their counterparts in the first embodiment showrFig.1 to 6 are identified by the
same reference signs. This embodiment differs filoenfirst embodiment in that the
doors 4a and 4b are opened with one driver 58.r@tke, the third embodiment is
similar to the first embodiment.

[0046] On the top face of the main body 2, oriead 58 is arranged, and the rotary shaft
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[0048]

[0049]

[0050]

[0051]
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56a of the reduction gear 56 is arranged substintiearward of the boundary

between the doors 4a and 4b. The reduction ge& pfvided with sliders 59a and

59b. The sliders 59a and 59b are arranged so gsotcude downward from the

reduction gear 56 and face each other across thgy/rshaft 56a. The reduction gear
56 is configured to be switchable between forwatdtron in the rotation direction B1

and reverse rotation in the rotation direction B2.

On the top face of the doors 4a and 4hbidey portions 60 are provided
respectively. The guide portions 60 each have a sarface 60a, with a curved
surface, which guides the sliders 59a and 59bide.sThe sliders 59a and 59b reach
the end point Pe of the cam surface 60a and ldsveam surface 60a, thereby letting
the doors 4a and 4b be biased in the opening tirecspectively.

The end point Pe of the cam surface 60né door 4a side is arranged close to
the rear face of the door 4a. Thus, when the sb@eris arranged at the end point Pe,
the door 4a can be arranged farther frontward. i point Pe is configured such
that the straight line L1 connecting between thargoshaft 56a of the reduction gear
56 and the slider 59a at the end point Pe andtthglst line L2 connecting between
the pivot shaft 4c and the slider 59 at the endtp®e intersect at a right angle or at a
slightly obtuse angle.

In addition, the end point Pe is set ¢éoftontward of the pivot shaft 4c. Concave
parts 65a and 65b each with an open top are formtee guide portions 60 arranged
on the top face of the doors 4a and 4b. The conpavts 65a and 65b are arranged
frontward of the cam surface 60a. The concave gsathas an open side at which it
faces the neighboring door 4b, and the concave@adrthas an open side at which it
faces the neighboring door 4a.

In the refrigerator 1 structured as dieat above, when the door 4a is opened, the
reduction gear 56 rotates in the rotation direcBdn Thus, the slider 59a slides on the
cam surface 60a of the door 4a, and as shown inlBighe slider 59a leaves the cam
surface 60a at the end point Pe, thereby lettiegditor 4a open. At this time, at the
end point Pe, the tangent line to the cam surfé@aei$ inclined with respect to the
movement direction of the slider 59a, and the slisf#a rotates in the direction away
from the pivot shaft 4c. It is thus possible taugirthe door 4a forward swiftly.

It is difficult to quickly stop the motd2 immediately after the slider 59a has
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passed the end point Pe. Thus, as shown in Figh&0gnd point Pe in contact with
the slider 59a is set to be frontward of the pisfaaft 4c. In this way, when the end
point Pe is set at a position where the straighe L1 and the straight line L2 are
substantially perpendicular to each other, themoidt Pe can be located on the pivot
shaft 4c side of the boundary between the doomdeatze door 4b. This helps prevent
the slider 59a from colliding with the guide portié0 provided on the neighboring
door 4b immediately after the slider 59a has patseend point Pe.

[0052] Since the concave parts 65a and 65b ndded, as shown in Fig. 11, after the
slider 59a passes the end point Pe, before it stbpsslider 59a enters the concave
part 65b, with its side and top open, providedhi& nheighboring door 4b. This helps
more effectively prevent the slider 59a from cofiglwith the door 4b.

[0053] When the slider 59a stops, it rotatestha reverse direction to rotate in the
rotation direction B2, and then the slider 59arrareged at the position where it was
before the door is opened.

[0054] Likewise, when the door 4b is opened,rdduction gear 56 rotates in the rotation
direction B2 (see Fig. 2), and the slider 59b slida the cam surface 60a of the door
4b. Thus, the door 4b is opened, and the slidert&Bling passed the end point Pe
enters the concave part 65a provided in the nemryidpaloor 4a, thereby preventing
the slider 59b from colliding with the door 4a. Eemdamping members may be
provided on the rear wall of the concave partsd@th65b.

[0055] According to this embodiment, it is pddsito obtain an effect similar to that in
the first embodiment. The doors 4a and 4b arrargiée by side in the left-right
direction are opened with the sliders 59a and %@bpectively, provided on one
reduction gear 56 (rotary member). It is thus pmesto share the driver 58 and
thereby reduce the cost of the door opening deédcand of the refrigerator 1.

[0056] The concave parts 65a and 65b formecderidp face of the doors 4a and 4b are
arranged frontward of the cam surface 60a and pee to face the neighboring doors
4b and 4a. This helps prevent the slider 59a froliding with the door 4b, and helps
prevent the slider 59b from colliding with the detar.

[0057] On the reduction gear 56, a pluralitystiiers 59a and 59b are provided. The
doors 4a and 4b may be opened with one slidehithcase, since both the doors 4a

and 4b open swiftly, the slider, when it is in argtby state before the door is opened,
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is arranged at the farthest position away fromofhening face 3a.

[0058] In contrast, providing the sliders 59a &®b as in this embodiment permits the
sliders 59a and 59b to be closer to the opening &kt This helps reduce the time
taken for the sliders 59a and 59b to make contahttive cam surface 60a, and makes
it possible to open the doors 4a and 4b more slyeddis thus possible to improve
the usability of the refrigerator 1.

[0059] <Fourth embodiment>

Next, Fig. 12 is a top view showing a igdrator 1 according to a fourth
embodiment. For the sake of convenience of desanipsuch components as find
their counterparts in the first embodiment showrFig.1 to 6 are identified by the
same reference signs. This embodiment differs filmenfirst embodiment in that one
door 4b (See Fig. 2) and the door opening devicedsfesponding to it are omitted.
Otherwise, the fourth embodiment is similar to fiillet embodiment.

[0060] According to this embodiment, it is pddsito obtain an effect similar to that in
the first embodiment.

[0061] In the first to fourth embodiments, wh&e doors 4a and 4b pivoted on the main
body 2 open a lower part of the main body 2, therdupening device 50 may be
arranged on the bottom face of the main body 2th@dbottom face of the doors.

Industrial Applicability
[0062] The present invention finds applicationsreirigerators provided with a door

opening device that opens a door.

List of Reference Signs
[0063] 1 refrigerator
2 main body
3 refrigerating compartment
3a opening face
4a, 4b, 6,8  door
4c, 4d pivot shaft
5 freezing compartment

7 vegetable compartment
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50 door opening device

51 supporting member

52 motor

53 worm

54 worm wheel

55 reduction gear

56 reduction gear

56 rotary member

56a  rotary shaft

57 middle gear

58 driver

59,59a, 59b  slider

60 guide portion

60a cam surface

65a, 65b concave part
B1, B2 rotation direction
D1, D2,D3 movement direction
L1, L2 straight line

Pe end point

Pn point

Ps start point
o center angle
B,y angle

0 inclination angle
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CLAIMS

A door opening device comprising:

a main body having an opening face;

a door pivoted on the main body with a pivot sh#fe door opening and
closing the opening face;

a rotary member arranged on the main body, theyrot@mber rotating about
a rotary shaft;

a slider arranged on the rotary meméed,

a cam surface arranged on the doogdhesurface guiding the slider,

the slider sliding between a start point and anpidt on the cam surface and
thereby opening the door,

wherein

at the end point, a tangent line to the cam sursaeclined with respect to a
movement direction of the slider, and

the slider rotates in a direction away from theopshatft.

The door opening device accordingliro 1, wherein
an angle formed by a straight line connectingvben the rotary shaft and the
slider at the end point and a straight line coringcbetween the pivot shaft and

the slider at the end point is a right angle oohtuse angle.

The door opening device according tarola or 2, wherein
at the end point, an inclination angle of thegtamt line to the cam surface with

respect to the movement direction of the slidéiSisiegrees or more.

The door opening device according to ang of claims 1 to 3, wherein

at the front face of the main body, two of the@doare arranged side by side in
a left-right direction and the pivot shafts of tth@ors are respectively arranged at
opposite end parts of the main body, and

one door is opened with forward rotation of on&ary member and an other

door is opened with reverse rotation of the onaryomember.
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[Claim 5] The door opening device according tarld, wherein
on one of top and bottom faces of the door, #ra surface is arranged and a
concave part is formed, and

the concave part
is arranged frontward of the cam surface, and

is open to face the neighboring door.

[Claim 6] The door opening device according tarol&, wherein
a plurality of the sliders are providedthe rotary member.

[Claim 7] A refrigerator comprising:
the door opening device according to any oneafred 1 to 6,
wherein
the slider is arranged on a top face of the madypand
the cam surface is arranged on a top face ofdbe d



