REFRIGERATOR Technical Field [0001] The present invention relates to a refrigerator. In particular, it
relates to Stechnique to improve the usability of a food storage shelf of storage chambers such as a
refrigerating chamber, etc. Background Art [0002] Ih general, it is strongly desired to improve the
usability to be able to pull out 10 foods stored on the food storage shelf of a refrigerating chamber
having a food storage shelf mounting foods in a refrigerator, in particular, at the rear space of the
uppermost stage. [0003] Then, for instance, a shelf device of the refrigerator has been proposed,
which causes the food stored at the rear s ﬁt@@g}j\acent to the user according to the
15rotation of the food storage shelf, thereby Improving the usability and minimizing ineffective space
(for instance, refer to Patent Literature ). [0004] The above refrigerator includes a food storage
chamber having an opening part at the front face, a door opening/closing the food storage chamber, a
shelf supporting,ragkprevided at a side wall of the food storage chamber, an auxiliary shelf supported
by 20the shelf supporting rack, and a rotating shelf attached to the upper part of the auxiliary shelf and

swinging sqghat the hagk-faseiappieachasithedropiface.eneningRat Gtation kst Ratent Literature
5  technique to improve the usability of a food storage shelf of storage chambers such as a

refrigerating chamber, efc.

Background Art
[0002] In general, it is strongly desired to improve the usability to be able to pull out
16 foods stored on the food storage shelf of a refrigerating chamber having a food storage
shelf mounting foods in a refrigerator, in particular, at the rear space of the uppermost
stage.
[0003] Then, for instance, a shelf device of the refrigerator has been proposed, which
causes the food stored at the rear space move to adjacent to the user according to the
15  rotation of the food storage shelf, thereby improving the usability and minimizing
ineffective space (for instance, refer to Patent Literature 1).
[0004] The above refrigerator includes a food storage chamber having an opening part
at the front face, a door opening/closing the food storage chamber, a shelf supporting
rack provided at a side wall of the food storage chamber, an auxiliary shelf supported by
20 the shelf supporting rack. and a rotating shelf attached to the upper part of the auxiliary

shelf and swinging so that the back face approaches the front face opening part.

Citation List
Patent Literature

25 [0005] Patent Literature 1: JP10-153382A



25[0005] Patent Literature 1: .1P10-153382A 2 Summary of Invention Technical Problem [0006]
However, although the shelf device of the refrigerator disclosed in the above 5Patent Literature 1 has
the effect to facilitate pulling-out of the food, etc. stéred at the rear space; since a nut is fixed to a
screw of the shaft part from the lower part for rotating, it is difficult to assemble, and further the
appearance is degraded. Further, since it is difficult for the user to detach the rotating shelf, there is a
problem that the cleaning is not easy. 10[0007] Also, the shelf device of the refrigerator disclosed in
the above Patent Literature 1 also has a problem that, since a rotation shaft moves forward to rotate
within a groove of the fixed auxiliary shelf, the projected amount of the rotating shelf to the forward is

large at th R %} Qf @H g with 90 degrees, which causes a large load to the shaft part and
increases fﬁegéar"gf aﬁ?n -Hoi}vn of the stored goods given to the 15user. [0008] To solve the above

problems, the. presemt.ipygntion is to provide a refrigerator having a shelf mechanism which facilitates
pulling-out of the food, etc. stored at the rear space by rotating operation, thereby minimizing the

ineffective spame, furtherdMpaying the appedkanes ald thaigasingsstodsiashiangsiean, and
improving safety at 20the time of operation. Solution to Problem [0009] According to the present

inventisn, @ refrigeratatinciudes e reating shdlidaviediihgving o(thafpad, efdaisrpiaxided at left and
right side walls of a storage chamber;

rear space; since a nut is fixed to a screw of the shaft part from the lower part for

rotating, it 1s difficult to assemble, and further the appearance 1s degraded. Further,

since it is difficult for the user to detach the rotating shelf, there is a problem that the

cleaning 1s not easy.

10 [0007] Also, the shelf device of the refrigerator disclosed in the above Patent
Literature 1 also has a problem that, since a rotation shaft moves forward to rotate
within a groove of the fixed auxiliary shelf, the projected amount of the rotating shelf to
the forward is large at the position of rotating with 90 degrees, which causes a large load
to the shaft part and increases the fear of falling-down of the stored goods given to the

15 wusern
[0068] To solve the above problems, the present invention is to provide a refrigerator
having a shelf mechanism which facilitates pulling-out of the food, etc. stored at the rear
space by rotating operation, thereby minimizing the ineffective space, further,
improving the appearance and the easiness to detach and clean, and improving safety at

20 the time of operation.

Soiution to Probiem
[0009] According to the present invention, a refrigerator includes a rotating sheif
device having:

(1) a pair of rails provided at left and right side walls of a storage chamber;

]
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3 (2) a supporting shelf provided on the pair of rails slidably in a back and forth direction and

having a shaft supporting hole at an almost center; (3) a rotating tray, at four corners of which
notches are formed by arc shapes having a centerat a rotation supporting point, and at an almost
center of which a 5rotating tray shaft is formed; and (4) a fixing ring fixed to the rotating tray shaft

and as well fitted slidably to the shaft supporting hole of the supporting shelf, and the rotating tray shaft
is structured to pass through the shaft supporting hole of the supporting shelf only at a predetermined

rotating angle, and %qzt to sl% %rggi%%g{%w&ghaftdilé@%grtyﬂx%gogﬁé%{j he su rtlncg)r?h If at a rotating

angle other than th e rotating angle antageous nven 010]

According t ) the. re c[ﬁ%eﬁq(% edl%}{gﬁt {%})laﬁlgrﬁﬁ&@ta%ﬁgﬂgggﬂb&{&effectlve 15space can be

minimized, urt er, the appe rance and easiriess fo detach and clean is improved, and further safety

at the time of operayon j5impraved Brigt Deseripien Ot LIRS I00dLh &ig! shaws.the first

embodiment, which is an exploded perspective view of a rotating shelf device 10.
having a center at a rotation supporting point, and at an almost center of which a

rotating tray shaft is formed; and

oA

{4y a fixing ring fixed to the rotating tray shaft and as well fitted slidably to the
shaft supporting hole of the supporting shelf,
and the rotating tray shaft is structured to pass through the shaft supporting
hole of the supporting shelf only at a predetermined rotating angle, and not to pass
10 through the shaft supporting hole of the supporting shelf at a rotating angle other than

the predetermined rotating angle.

Advantageous Effects of Invention
[0010] According to the refrigerator relevant to the present invention, the ineffective
15 space can be minimized, further, the appearance and easiness to detach and clean is
improved, and further safety at the fime of operation is improved.
Brief Description of Drawings
I0011] Fig. 1 shows the first embodiment, which is an exploded perspective view of a
rotating shelf device 10,
20 Fig. 2 shows the first embodiment, which is a conceptional plan view of the
rotating shelf device 10 in its original position.
Fig. 3 shows the first embodiment, which is a conceptional perspective view of
the rotating shelf device 10 in its original position.
Fig. 4 shows the first embodiment, which is a conceptional perspective view of

25 the rotating shelf device 10 at the forward position.



20Fig. 2 shows the first embodiment, Inch is a conceptional plan view of the rotating shelf device 10 in
its original position. Fig. 3 shows the first embodiment, which is a conceptional perspective view
of the rotating shelf device 10 in its original positiort. Fig. 4 shows the first embodiment, which
is a conceptional perspective view of 25the rotating shelf device 10 at the forward position. Fig. 5
shows the first embodiment, which is a conceptional perspective view of the rotating shelf device 10 at
the forward rotated position. Fig. 6 shows the first embodiment, which is a conceptional
perspective view ogr'gheSroﬁ%g\iﬂpsgﬂ%hgl_fs gvikc):e 10 aat@v%ifqrward rotat(%{% {Bﬁsition. Fig. 7 fshows the

first embodiment, Which 15 a conceb]tlona Bg%glpeg‘ctive view ‘of the fota gﬁgﬁcélg\?igé 0’at the

original posifion afigr qiatian: £l & shows e i ambpdiment, showing a fiting structure of a
rotating tray shaft 11a of a rotating tray 11 and a shaft supporting hole 12c of a supporting shelf 12.

Fig. 9 shows the firgtembadtimant sehouiRashal fking; suushire.ohthe dAspialing sbelfgevice 10

Fig. 10 shows the first embodiment, which is an enlarged perspective view of a fixing ring 13. Fig.
11 shows the fisstamphadimenicwiich isaiplaaMiew-eithe detating shelf device 10. 15Fig. 12is a Y-Y

cross-sectional view of Fig. 11. Fig. 13 shows the first embodiment, which is a side view of the rail
20; viegved from the'igtoragevehambest siti@odiment, which is a conceptional perspective view of
the rotating shelf device 10 at the original position after rotation.
Fig. 8 shows the first embodiment, showing a fitting structure of a rotating tray
shaft 11a of a rotating tray 11 and a shaft supporting hole 12¢ of a supporting shelf 12.
Fig. 9 shows the first embodiment, showing a shaft fitting structure of the
10 rotating shelf device 10,
Fig. 10 shows the first embodiment, which is an enlarged perspective view of a
fixing ring 13.
Fig. 11 shows the first embodiment, which is a plan view of the rotating shelf
device 10.
15 Fig. 12 is a Y-Y cross-sectional view of Fig. 11.
Fig. 13 shows the first embodiment, which is a side view of the rail 20, viewed
from the storage chamber side.
Fig. 14 shows the second embodiment, which is a conceptional front view
showing a refrigerating chamber 101 of a refrigerator 100.
20 Fig. 15 shows the second embodiment, which is an exploded perspective view

showing a structure of an inside light of the refrigerating chamber 101 of the refrigerator

100.

Description of Embodiments

25  [0012] Embodiment 1.



Fig. 14 shows the second embodiment, which is a conceptional front view showing a refrigerating
chamber 101 of a refrigerator 100. 20Fig. 15 shows the second embodiment, which is an exploded
perspective view showing a structure of an inside Ifght of the refrigerating chamber 101 of the
refrigerator 100, Description of Embodiments 5 Fig. 1 shows the first embodiment, which is an
exploded perspective view of a rotating shelf device 10 of a refrigerator. The rotating shelf device 10
includes at least a rotating tray 11 mounting food, etc., a supporting shelf 12 supporting rotatably the

rotating tray 11, a fi 'r;l ri 13 fitting the rotating tray .11 and the supporting shelf 12, 5 a pair of rails
20 provided at left ﬁ%%@ﬁ?‘éﬁj%‘%vgﬁg %?lgosc%lrlggté ‘é%'zlacm Bsear“tf%}?%oéga% gl’sgc r%’f}?iegglr%ﬁngg?%ham ber),
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shaft supporting Fo be discuss e structure of the refrigerator (not shown)

except the fqiating shalf device a4 Ais @ commonlysised.ans. andihus:a dejalled xplanation will be

omitted. In the refrigerator, a heat insulated box body formed by an outer box made of steel plate, an

inner box madeof #esing and faamiinsuiation filed betwrenthemisinastiionsdinieRiyrat chambers,
each having a door body which closes openably an opening part of each chamber. 15[0014] The heat

insulated bexsedy @fithereisigarater isrparttionediitedor instancesadelfigeratingcharher, ice
making and switching chambers a vegetable chamber, and a freezing chamber in an order from the
above. These:thambers drertelied bs stohagetbhambersnd el { tHesélehambersdinctuiteta refrigerating
chamber door body, an ice making chamber door body, a switching chamber door body, a vegetable
chamber ddor@iobody) andiagdreayisigtHamiet demibompatnh bflwhishvolddesiopestably its opening
part. [0015] Partitioning members partitioning the heat insulated box body into plural chambersinclude:
the first parf@f@ning member partitioning between the refrigerating chamber and the ice making and

switching chamber the second partitioning member 25partitioning between the ice making chamber
and the Swﬁ%@ﬂﬁé chBsshaEtiRa qh kg refrigerator (not shown) except the rotating shelf device 10

10 is a commonly-used one, and thus a detailed explanation will be omitted. In the
refrigerator, a heat insulated box body formed by an outer box made of steel plate, an
inner box made of resin, and foam insulation filled between them is partitioned into
plural chambers, each having a door body which closes openably an opening part of
each chamber.

15  [0014] The heat insulated box body of the refrigerator is partitioned into, for instance,
a refrigerating chamber, ice making and switching chambers, a vegetable chamber, and
a freezing chamber in an order from the above. These chambers are called as storage
chambers. Then, these chambers include a refrigerating chamber door body. an ice
malking chamber door body, a switching chamber door body, a vegetable chamber door

20 body, and a freezing chamber door body, each of which closes openably its opening
part.

[0013] Partitioning members partitioning the heat insulated box body into plural
chambers include: the first partitioning member partitioning between the refrigerating
chamber and the ice making and switching chambers: the second partitioning member

25  partitioning between the ice making chamber and the switching chamber; the third



6 partitioning member partitioning between the ice making and switching chambers and the vegetable
chamber; and the forth partitioning member partitioning between the vegetable chamber and the
freezing chamber. [0016] First, a basic structure of&he rotating shelf device 10 will be explained with
5reference to Figs. 2 to 7. Figs. 2 to 7 show the first embodiment: Fig. 2 is a conceptional plan view of
the rotating shelf device 10 in its original position; Fig. 3 is a conceptional perspective view of the
rotating shelf device 10 in its original position; Fig. 4 is a conceptional perspective view of the rotating

shelf device 1 at the forw ion; Fi 5 IS a_conceptional erspe tive f the ratating shelf
device 10 aﬁat% Tﬂ)‘%rrvr\}/g? F atl?(ficﬁ%%ll gﬁ ené% %1860%%%%1 f%nna pgrép %/%%lewo he rotating

shett devicg 0 aldg o otaleRISHRRANKLEIS, HinAGAIGARNANG PatpRSCie view of the

rotating sh ce 10 at the original position after rotation. [0017] A pairof rails 20 (a guide guiding
the support,yggég@g &iRdghehask.andfarth.dirgetion) shown in the figure is provided at both side wall

surfaces of the storage 15chamber in the refrlgerator (both side wall surfaces of the inner box),

supporting thersuppering shelfdzslidabhiie tbedackantiferte drectipp: Adfoiatinoviay 11 is provided

on the supporting shelf 12, and the supporting shelf 12 and the rotating tray 11 are connected with one
suppoming Reintwbichraows sespeeipee ey ratatiand this: paibbuiihdie: digcwssed later). The rotating
tray 11 is supported by the supporting shelf 2012 at the freely rotatable supporting point, and four
corners of thecopating!tpéan MehavEthotohemgfsheadestmpe havngigicentesiabthéiptation supporting
point, which allows the rotating tray 11 to pivot. [0018] In the rotating shelf device 10 in its original
position shewreéntFins. Zenajiive view of the rotating shelf device 10 in its original position; Fig.
4 is a conceptional perspective view of the rotating shelf device 10 at the forward
position; Fig. 5 is a conceptional perspective view of the rotating shelf device 10 at the
10 forward rotated position; Fig. 6 is a conceptional perspective view of the rotating shelf
device 10 at the forward rotated position; and Fig. 7 is a conceptional perspective view
of the rotating shelf device 10 at the original position after rotation.
[0617] A pair of rails 20 (a guide guiding the supporting shelf 12 in the back and forth
direction) shown in the figure is provided at both side wall surfaces of the storage
i5  chamber in the refrigerator (both side wall surfaces of the inner box}, supporting the
supporting shelf 12 slidably in the back and forth direction. A rotating tray 11 18
provided on the supporting shelf 12, and the supporting shelf 12 and the rotating tray 11
are connected with one supporting point which allows respective free rotation (this
point will be discussed later). The rotating tray 11 is supported by the supporting shelf
20 12 at the freely rotatable supporting point, and four comers of the rotating tray 11 have
notches of an arc shape having a center at the rotation supporting point, which allows
the rotating tray 11 to pivot.

[0018] In the rotating shelf device 10 in its original position shown in Figs. 2 and 3,

the rotating tray 11 is stored in the storage chamber (for instance, the refrigerating

[
o

chamber) of the refrigerator without rotating. Then, the supporting shelf 12 which 1s



the rotating tray 11 is stored in the storage chamber (for instance, the refrigerating 25chamber) of the
refrigerator without rotating. Then, the supporting shelf 12 which is 7 slidable in the back and forth
direction along the rails 20 is located at the remotest part of the storage chamber. At this time, the user
can slide the supporting shelf 12 back and forth along the rails 20 according to the necessity. Figs. 2
and 3 show the status in which food 30 is placed at the right remotest part of the rotating tray 11. 5
[0019] For instance, as shown in Fig. 4, by pulling out the rotating tray 11 to the front along the rails 20

it is easy to pyt the.food (not shown) on or out from the near side or arqund the center of the rotating
vay 1. rgooﬂﬂ%ﬂfq%wy ik ﬁb%%éﬁ&%%‘k%%’&%ﬁé%@d%@ b ibﬂ]ﬂé?&?ﬁ%&?ttﬁ%“right emotes
part of the ratating tray 1 ullin t the rotating tray 11. to the front along, 10the rails 20 as shown
o, 4 11 R O o R e S p A TS 8 0 50 pimom

at the rioht EmelesLpat eldharoisinadian L IPOREIndne ating el devics 10af e present

embodiment, the rotating tray 11 is supported e supporting shelf 12 at the freely rotatable

supporting RaiRh Afd MUGRIREISOhING Jataling:Lay 1 1ave Reiahes.9fan arc shape having a center

at the 15rotation supporting point, which allows the rotating tray 11 to pivot. Therefore, for instance,

when the fq0d139 plagegsatthe Jighbremeatest P tne cosating ek isdakenous first: the rotating
tray 11 located at the remotest part is pulled out to the front (the status of Fig. 4). Next, as shown in

Fig. 5, the mtatingdnayid0isiroiatad o githae direttion (elockwise-obeofibtantloakwisklieldag. 5 shows a
case of rotating clockwise), 20 [0022] Fig. 6 shows the status in which the rotating tray 11 is rotated
by 180 degrees:ftdm itngnigingiepositiog shewh. in Figs. 2 and 3. In the status in which the rotating tray
11 placed at the remotest part is pulled out to the front (F 4), the back and forth position of the food
placed on tH¥?8fatiig ez it carbeassviertdd. out {oDRRYIApplarsdlat, theifste30 thratebiat the right
remotest part of the rotating tray 11 25in its original position shown in Fiqs. 2 and 3 is now placed in
the front of ¥HBYSBAIRY of the rotating tray 11 by pulling out the rotating tray 11 to the front along
10 therails 20 as shown in Fig. 4. It is especially difficult when there is another food at
the nearer side than the food 30 placed at the right remotest part of the rotating tray 11.
[0021] In the rotating shelf device 10 of the present embodiment, the rotating tray 11 is
supported by the supporting shelf 12 at the freely rotatable supporting point, and four
corners of the rotating tray 11 have noiches of an arc shape having a center at the
i5  rotation supporting point, which allows the rotating tray 11 to pivot. Therefore, for
instance, when the food 30 placed at the right remotest part of the rotating tray 11 is
taken out, first, the rotating tray 11 located at the remotest part 1s pulled out to the front
(the status of Fig. 4).  Next, as shown in Fig. 5, the rotating tray 11 is rotated in either
direction (clockwise or counterclockwise, Fig. 5 shows a case of rotating clockwise).
20 [0022] Fig. 6 shows the status in which the rotating tray 11 is rotated by 180 degrees
from its original position shown in Figs. 2 and 3.  In the status in which the rotating
tray 11 placed at the remotest part is pulled out to the front (Fig. 4), the back and forth
position of the food placed on the rotating tray 11 can be reversed.

[0023] In particular, the food 30 placed at the right remotest part of the rotating tray 11

25 inits original position shown in Figs. 2 and 3 is now placed in the front of the rotating



8 tray 11. Therefore, the user can easily take out the food 30. [0024] Furthermore, it is possible to
move the supporting shelf 12 with that status (the food 30 is placed in the front of the rotating tray 11)
to the back and store the rotating tray 11 at the renfiotest part of the storage chamber as shown in Fig.
7. The food. etc., 50f which the best-before date tends to come neat stored at the space of the
remotest part of the refrigerator can be also refrigerated in the status in which the location of the food
is switched to the front space of the refrigerator, and thus in addition to the convenience of the user, it
is possible to reduce the waste of food because of the iration.of best-before date. 10[0025] In the
eH Eﬁ o ‘((%1‘15(])1 Sbelra%%nde% IIéF{ 3 {eh(im%ggg%?og%rt of the rotating tray 11 is taken out;

foregoing eti%Yanation'??ﬁe 00 e right remote :
and the samp PIDCAUIR SR0 DS ANRRIER IO AdNS ISR AGARE WDRN el 9.4 sigiage,gpace at the

right remotest part of the rotating tray 11 to store t "etc., to the contrary. [0026] Here, when

plural Shel\ﬁ%&%&ﬂé%m%@m@g%ﬂ@m% located @lihe uBReEAS! Ampaidekihe sefiigerator, and the

rotating shelf device 10 of the present embodiment is used for the uppermost shelf, it is possible to

improve the:gasingsgiadalrc-outdne ford plasedatthe-rearpbiheiHppermostshelbavbigh is

particularly useful. [0027] The rotating shelf device 10 of the present embodiment is characterized in
that it is easy imrssemble/disassembleitbe rotatingnshelfidevdce (hQ strsetufenkhy thectotating 20tray |1,
the supporting shelf 12 and the fixing ring 13 in the rotating shelf device 10 which improves the
easiness tatake wtiti feesfoochstbredsatr tfiegearcdfithizstoragerchamb ére [0028)AlSahthiesdtating shelf
device 10 of the present embodiment is characterized in that even if the fixing ring 13 is not firmly
attached onthserfiging tntd Bosidwrmenddzodlinag e ase tivers isliittieridathhapthsroraing tray 11 is

fallen down from the ] ‘ o
of the user, it is possible to reduce the waste of food because of the expiration of

best-before date.

16 [0025] In the foregoing explanation, the food 36 placed at the right remotest part of the
rotating tray 11 is taken out; and the same procedure can be adapted to, for instance, a
case when there is a storage space at the right remotest part of the rotating tray 11 to
store the food, etc., to the contrary.

[6026] Here, when plural shelves exist in the storage chamber located at the uppermost

15 part of the refrigerator, and the rotating shelf device 10 of the present embodiment is
used for the uppermost shelf, it is possible to improve the easiness to take out the food
placed at the rear of the uppermost shelf, which is particularly useful.

[0027] The rotating shelf device 10 of the present embodiment is characterized m that
it is easy to assemble/disassemble the rotating shelf device 10 structured by the rotating

20  tray 11, the supporting shelf 12 and the fixing ring 13 in the rotating shelf device 10
which improves the easiness to take out the food stored at the rear of the storage
chamber.

[0028] Also, the rotating shelf device 10 of the present embodiment is characterized in
that even if the fixing ring 13 is not firmly attached or the fixing ring 13 is detached

25  during the use, there is little fear that the rotating tray 11 is fallen down from the



9 supporting shelf 12. [0029] Hereinafter, the feature of the rotating shelf device 10 of the present
embodiment will be explained specifically. As already described, the rotating tray 11 is an almost
rectangle in planar view (the short side is the deptHdirection of the storage 5chamber, and the long
side is the width direction of the storage chamber), and the four corners have notches of an arc shape
having a center at the rotation supporting point. Then, a rotating tray shaft 11 a (refer to Figs. | and 8)
is provided at an almost center part of the rotating tray 11. [0030] Figs. 8 to 13 show the first
embodimergt: )Fi(%,.ﬁ issﬁle?fﬁ\%ram showing a fitting 10structure of the rotating tray shaft lla of the
rotating trayuif And3Re shart supporting hole 12c of the supporting shelf 12; Fig. 9 is a diagram

showing a 5@5 itti frusture of tating Is(ngg qe\g Qv,::égl L el ged perspective view
of the fixing rng 3@%%%‘1 é%ﬁ?a%%ﬁigv% o'fﬁ[Le rota?lﬁgs' s%ﬁa%‘ dlevicé %ﬁggr%%%g avY-yY
cross-sectiopal eyt of i vt b aDa eI k3iis-aiRide Xiewrof dhadail 20 irwediramthe storage
15chamber side. [0031] In Fig. 8, for components of the rotating tray 11 except the rotating tray shaft
lla (including @ fHtnesclavahiah theliustiationds aritiasiAs shawpindrias: & and:2. sheupetating tray
shatft lla is, for instance, projected downwardly from the back surface of the rotating tray 11 (a surface
opposite todihenbirfaed ar Whichithd faadvisdZ0 mawniad) witb adigdetermisaddengib ffarming an
almost cylindrical shape. Then, a pair of fitting claws 1Ib is formed at the outer circumference adjacent
to the lowerandrparvofittelratating trayishafhitiaghavingaapredetenuvinsdppidtminpihietcircumferential
direction and projected outwardly in a radial direction with a predetermined length. For instance, the
pair of fittinghswasdttinistprovidédiwittrelerinténgsl dfaathfoss 8y ddreieminltheschauenferential
direction. Here, the distance between the ends of the

part of the rotating tray 11.

[0030] Figs. 8 to 13 show the first embodiment: Fig. § 1s a diagram showing a fitting

10 structure of the rotating trav shaft 11a of the rotating tray 11 and the shaft supporting
hole 12c of the supporting shelf 12; Fig. 9 is a diagram showing a shaft fitting structure
of the rotating shelf device 10; Fig. 10 is an enlarged perspective view of the fixing ring
13; Fig. 11 1s a plan view of the rotating shelf device 10, Fig. 12 is a Y-Y cross-sectional
view of Fig. 11; and Fig. 13 is a side view of the rail 20, viewed from the storage

15 chamber side.
[0031] In Fig. 8, for components of the rotating tray 11 except the rotating tray shaft
11a (including a fitting claw 11b), the illustration is omitted. As shown in Figs. 8 and
9, the rotating tray shaft 11a is, for instance, projected downwardly from the back
surface of the rotating tray 11 (a surface opposite to the surface on which the food is

20 mounted) with a predetermined length, forming an almost cylindrical shape. Then, a
pair of fitting claws 11b 1s formed at the outer circumference adjacent to the lower end
part of the rotating tray shaft 11a, having a predetermined width in the circumferential
direction and projected outwardly in a radial direction with a predetermined length.
For mstance, the pair of fitting claws 11b is provided with an interval of almost 180

degrees in the circumferential direction. Here, the distance between the ends of the

]
ot



10 pair of fitting claws 1lb is defined as DI (Fig. 8). Also, an outer diameter of the rotating tray shatft lla
is defined as D4 (Fig. 8). [0032] The whole shape of the supporting shelf 12 is a rectangle having an
almost same size as the rotating tray 11. Then, a dRaft supporting hole 12¢c (circle) is opened 5at an
almost center part for inserting the rotating tray shaft ha of the rotating tray 11. A diameter of the shaft
supporting hole 12c is defined as D2 (Fig. 8). [0033] A pair of almost semi-circular ribs 12a is formed
along the edge part of the shaft supporting hole 12c for inserting the rotating tray shaft 11 a. The pair

of ribs 12a js fai (i.in al[mos aralée with the surface. for mounting the rotating tray 11 of the
L05upporiRg Chol L RS R B o Bt <uimi-SHS HoE 194 BeSDHIaLs pair of notch

pans 12b. I&g&ﬁt@g&gﬁﬁt\@/ﬁfg H%%}Q@éragfmpf{p&pgj'ts 12b is defined as D3 (Fig. 8). [0034] Then, the

distance between the ends of DI of the pair of fittiig claws 1lb, the diameter D2 of the shaft supporting

hole 12c, thedistaneg haesR.P3&fihepgicRinkoneieh Parts 12k, and ihs puiesdiameter D4 of the
rotating tray shatt lla satisfy the following relation. [0035] D4<D2<D r<D3 In the rotating tray 11,

when the pair-efditing tlawsalibookihe rotatinentrayraifaft fiasieachesdheqesition efdhaaair of notch
parts 12b of the shaft supporting hole 2012c of the supporting shelf 12, the relation becomes DI <D3,
and D4<Dz2; andithust insetiiparb&aomesiposkibtetioitiaerahati-suppostinig: hotetihdai the supporting
shelf 12. [0036] The position at which the pair of fitting claws llb of the rotating tray shaft 11 a almost
matches thé gainofenotchdgpsirst 52ppofihe shiaft Suppdrtingdwlé@1ZE€igf $he supporting shelf 12 is the

position where the straight-lined side of the rotating tray 11
[00331 A pair of almost semi-circular ribs 12a is formed along the edge part of the

shaft supporting hole 12¢ for inserting the rotating tray shaft 1la.  The pair of ribs 124
is formed in almost paralle! with the surface for mounting the rotating tray 11 of the

10 supporting shelf 12.  Intervals of the pair of almost semi-circular ribs 12a becomes a
pair of notch parts 12b.  The distance between the pair of notch parts 12b is defined as
D3 (Fig. 8).
[0034] Then, the distance between the ends of D1 of the pair of fitting claws 11b. the
diameter D2 of the shaft supporting hole 12¢, the distance between D)3 of the pair of

15  notch parts 12b. and the outer diameter D4 of the rotating tray shaft 11a satisfy the
following relation.
[0035] D4<D2<D1<D3

In the rotating tray 11, when the pair of fitting claws 11b of the rotating tray

shaft 11a reaches the position of the pair of notch parts 12b of the shaft supporting hole

20 12c of the supporting shelf 12, the relation becomes D1<D3, and D4<D2, and thus
insertion becomes possible to the shaft supporting hole 12¢ of the supporting shelf 12,
[0036] The position at which the pair of fitting claws 11b of the rotating tray shaft 11a
almost matches the pair of notch parts 12b of the shaft supporting hole 12¢ of the

supporting shelf 12 is the position where the straight-lined side of the rotating tray 11

25 and the long side of the supporting shelf 12 are in parallel (the rotating angle 1s 0 degree



25and the long side of the supporting shelf 12 are in parallel (the rotating angle is O degree 11 or 180
degrees). [0037] At the position where the straight-lined side of the rotating tray 11 and the long side of
the supporting shelf 12 are in parallel (the rotatingldngle is 0 degree or 180 degrees), the rotating tray
shatft lla of the rotating tray 11 is inserted to the shaft 5supporting hole 12c of the supporting shelf 12,
thereby fitting the fixing drip. 13 to the rotating tray shaft 11 a. [0038] The fixing ring 13 has an almost
circular plate shape as a whole, and a pair of semi-circular ribs 13a is provided in a standing manner
with a pred(()eﬁ ineq~ %%\g/;ht at the inner side of the outer circumferential edge of the surface of the
rotating tray 1 si%eeg T0When the fixing ring 13 is fitted to the rotating tray 11, the fitting claws Il b of

the rotatingidfp L &re.eeh L0 e DRIENRR USSR RRYCRI i RGBS M CITa AL Heila, (hen the

fixing ring 13 Is rotate thereby the fitting tlaws | Ib of the rotating tray"11 are stored in claw

storing unitg | 39 Achandiedosisformad at g_@:ﬁhaq%@ﬁ%@fn%ﬁmé the fxinging: 8 for fixing the
fixing ring 13 to the rotating tray shaft 1 1 a (Figs. 10 to 1512).5[0059] After the rotating tray shaft 1 la

of the rotating ey khdsdnspitachintadhe shaftsupneringfgleLicetthe syppasing shelf 12, the fixing

ring 13 is fixed to the rotating tray shaft Ila of the rotating tray 11 using the elastic force of resin. First,
the pair of finigelaavsdib Hidlé tatatipgoirye shalf Na insetieditdribensfafisuppoting aede 12¢ 200f
the supporting shelf 12 is set to the notch parts 13c of the fixing ring 13. Then, for instance, when the
fixing ring 18tisingtatedsbidckivise, the pair of fitting claws 1 Ib exceeds one end parts (the opening
side) of the pair of claw storing units 13b of the fixing ring 13 in the circumferential direction by the
elastic forcE)8% $ésihhe imoverinm thadnsivelsbmeitalertisinghanitesi8whald therebyitsd rotating tray

11 and the fixing 25ring 13 are fitted and fixed (Figs. 10 to 12). . _
semi-circular ribs 13a is provided in a standing manner with a predetermined height at

the mner side of the cuter circumferential edge of the surface of the rotating tray 11 side.
10 When the fixing ring 13 is fitted to the rotating tray 11, the fitting claws 11b of the
rotating tray 11 are set 1o the notch parts 13¢ between the pair of semi-circular ribs 13a,
then the fixing ring 13 is rotated, and thereby the fitting claws 11b of the rotating tray 11
are stored in claw storing units 13b. A handle 13d is formed at an almost center part of
the fixing ring 13 for fixing the fixing ring 13 to the rotating tray shaft 11a (Figs. 10 to
5 12).
[0039] After the rotating {ray shaft 11a of the rotating tray 11 is inserted into the shaft
supporting hole 12¢ of the supporting shelf 12, the fixing ring 13 is fixed to the rofating
tray shaft 11a of the rotating tray 11 using the elastic force of resin.  First, the pair of
fitting claws 11b of the rotating tray shaft 11a inserted to the shaft supporting hole 12¢
20  of the supporting shelf 12 1s set to the notch parts 13¢ of the fixing ring 13.  Then. for
instance, when the fixing ring 13 is rotated clockwise, the pair of fitting claws 11b
exceeds one end parts (the opening side) of the pair of claw storing units 13b of the
fixing ring 13 in the circumferential direction by the elastic force of resin to move into
the inside of the claw storing units 13b, and thereby the rotating tray 11 and the fixing

25  ring 13 are fitted and fixed (Figs. 10 to 12).



12 [0040] The material of the fixing ring 13 is POM tpolyacetal). POM (polyacetal) is polymer having a
unit structure of oxymethylene structure. Polyacetal includes amorphous portion and crystal portion
mixedly, and accordingly is engeneering plastic haliing excellent strength, elastic modulus, and
crashworthiness. Further, because of the excellent slidability, polyacetat is also used for bearing
components. [0041] Since the fixing ring 13 slides along the shaft supporting hole 12c of the supporting
shelf 12 using the ribs 13a as a shatft it is preferable to use POM (polyacetal) with the excellent

slidability (i@%gil ﬁgléj %ﬁ%&%o&z&;%%@ﬂg%a{ ?Esﬂf’%f\%t tié} g%ﬂ.‘l _@;ﬁ’?‘g&rtﬂfg shelf 12 is

tr
PS 10(poly e resi polys?tyrené resin) has exc rgat?ansparency e storage chamber

of ine reTagRige AR LRl el S R AR daing gyl ceig lacaiad Al ng upper part, 1

order to light the whole storage mber, the transparency of the shelves to transmit the light of the

lighting devjee, (S imRAILRRL, Hharefore, %&%ﬁﬁ??ﬁ@é}iR:.t%éﬁé‘cg’o?déﬁgI.¥%E)/éﬁ%&15%ﬁiﬁg[§0)%¥{ﬂ9 excellent

transparency for the material 150f the rotating tray 11 and the supporting shelf 12.70043] As for a pair
of rails 20 prpvideskatibe:lafand riahisidectaaes ahihestorrgaphamber alengwhich dre supporting

shelf 12 slides, a stopper 20a is foil' ed at a front part of each of the rails 20 so as to keep the rotating
shelf devicendQfref:iaking bk ofibe steragethamberwhearthe cotasing:shelf device 10 (the
supporting shelf 12) is pulled 20out to the front as shown in Fig. 13. [0044] As discussed above, the
rotating shélftdevic8ideafithe:present Ehshddimpnkidcsdes: theprotatgngpieal?2d dindounting the food,
etc.; the supporting shelf 12 supporting rotatably the rotating tray 11; the fixing ring 13 for fitting the
rotating trayubbagitiesselpartisig sHe frit2; Idadsiveshalis 6fifaiis Roaplotided BN reftvapeiaight side
faces of 25the storage chamber, along which the supporting shelf 12 slides. The rotation center 13 for
rotating the'rotathsgiaylat sdifekiiey %t@ﬁe%lﬁﬂ?s% nter of the supporting shelf 1 and as well the
rotating tray 11 has an almost quadrangular shape, in which the four corners of the rotating tray 11 are

notched byl8ffdalar 2re BRlHES 0L St AkARG L¥eHtaPdith s roratidresiisBority point, and thus

ineffective ce of the corner parts can be s
10 %gc?lystyrene Tesin). Bg %p(ﬁystyrene resin) has excellent transparency. In the storage

chamber of the refrigerator, when piural shelves exist and the lighting device 1s located
at the upper part, in order to light the whole storage chamber, the transparency of the
shelves to transmit the light of the lighting device 1s important.  Therefore, it is
preferabie to use PS (polystyrene resin) having excellent fransparency for the material
15 of the rotaling tray 11 and the supporting shelf 12.
[0043] As for a pair of rails 20 provided at the left and right side faces of the storage
chamber, along which the supporting shelf 12 slides, a stopper 20a is formed at a front
part of each of the rails 20 so as to keep the rotating shelf device 10 from falling out of
the storage chamber when the rotating shelf device 10 (the supporting shelf 12} is pulled
20 out to the front as shown in Fig. 13,
100441 As discussed above, the rotating shelf device 10 of the present embodiment
includes: the rotating tray 11 mounting the food, etc.; the supporting shelf 12 supporting
rotatably the rotating tray 11, the fixing ring 13 for fitting the rotating tray 11 to the
supporting shelf 12; and the pair of rails 20 provided at the left and right side faces of

25 the storage chamber, along which the supporting shelf 12 slides. The rotation center



5minimized. [0045] Also, the rotating shelf device 10 of the present embodiment has a structure, in
which the fitting claw 11 b provided at the rotating tray shaft lla of the rotating tray 11 is fitted and fixed
to the ribs 13a of the fixing ring 13 using the elastiéforce of resin. Therefore, it is easy to assemble the
rotating shelf device 10, and also, the user can 10easily detach (disassemble) the rotating shelf device
10. Further, since the fixing ring 13 is formed by resin (POM), the degree of freedom such as a shape,
color, etc, is increased, and thus there is an advantageous effect that the appearance is improved.

[0046] Also, the rotating shelf. device 10.of the pre nt ﬂ{]b %lem nth s a fitting.stry in which the
rotating tra;f.;oéﬁgﬁqf?gl%frfﬁ%tlrn(ﬁaimgl]gré@ flf%%an%% %gsgot#rou%% '1 t%lg SHAT lgh%p%ﬁr%?ég ?ﬁole 12c of
the supporling sheli 4 a}a0Ancle,exespL ieRrdelpminsd foialing.ancle {the roalipo angle 0

degree or 1 egrees). Therefore; if the fixing ring 13 Is not firmly attached, or the fitting claw 11 b is

detached dysingthe Use g otating tiay I qaanat il dewneasibewhighimpreves e safety.
20[0047] Embodiment 2. Figs. 14 and 15 show the second embodiment: Fig. 14 is a conceptional front

view showing aoteffigeratingzhagaher LQLeiairefrigaratosL0Qifang doighel praaeXploded perspective

view showing a structure of an inside light in the refrigerating chamber 101 of the refrigerator 100.
25[0048] Intherrefeagerator 100, for instance, the refrigerating chamber 01 is provided 14 at the
uppermost part of the heat insulated box body. Although the refrigerating chamber 101 (the storage
chamber) intlddés pluratisheliasghdrd davexahiplé il bbsexplaibedtimewiiishalyeudtatng shelf device
10 of the first embodiment is installed at the uppermost part. 5[0049] In the refrigerating chamber 101
(the storagevbishriitsefiyliadightingl davice fORidhtighfaHpaive ridide bfaine fefigeriingaehbmber 101 is
installed at the ceiling of the refrigerating chamber 101. In the lighting device 200, as shown in Fig. 14,
two LED misiirapediaeizosheiigadhor Whichingsned Basing g plesisitiRg diotéhaving

single-wavelength or a combination of Plural Wa\(elqu s are aligned.in the back and
Therefore, it is easy to assemble the rotating shelf device 10, and also, the user can

10 easily detach (disassemble) the rotating shelf device 10. Further, since the fixing ring
13 is formed by resin (POM), the degree of freedom such as a shape, color, etc, 18
increased, and thus there is an advantageous effect that the appearance is improved.
[0046] Also, the rotating shelf device 10 of the present embodiment has a fitting
structure, in which the rotating tray shaft 11a of the rotating tray 11 cannot pass through

15 the shaft supporting hole 12¢ of the supporting shelf 12 at an angle except the
predetermined rotating angle (the rotating angle 0 degree or 180 degrees). Therefore,
if the fixing ring 13 is not firmly attached, or the fitting claw 11b 1s detached during the

use, the rotating tray I1 cannot fall down easily. which improves the safety.

20  [0047] Embodiment 2.

Figs. 14 and 13 show the second embodiment: Fig. 14 is a conceptional front
view showing a refrigerating chamber 101 of a refrigerator 100; and Fig. 15 is an
exploded perspective view showing a structure of an inside light in the refrigerating
chamber 101 of the refrigerator 100.

25  [00481 In the refrigerator 100, for instance, the refrigerating chamber 101 is provided



10forth direction of the refrigerating chamber 101 are provided almost symmetrically; one for each of
the both left and right sides of the center line, for instance, when the refrigerating chamber 101 is
viewed from the front. Then, the LED mounting bo&td 202 mounting plural LEDs 201 is arranged and
fixed to the ceiling surface of the refrigerating chamber 101 by a light cover 203 and a cover attaching
member 204. 15The distance between the left and right LED mounting boards 202 is defined as L2
(Fig. 14). [0050] POM (polyacetal) which is the material of the fixing ring 13 has a good slidability;

however, the transparency is inferior,to that of P olystyreng, resin). Therefore _th(g fixed ring 13
blocks the ﬁgéﬁ%l r%e%ﬁéoiéﬁréﬁ{%? }vlv#cﬁ%ﬁqgtﬁggg(%ig%%inegsl%ggﬁﬁg} gﬁeﬂléeﬁ%gl@g?’s“ high. Therefore, it
iS necessar rrange | g& (n in the lighti ice.200 so as not
to darken tﬁ)fé 5’6@8@%&%5%%@%%@5@? %Qf/%é ckméﬁ%@%ﬁ%ﬁﬁr@é%tﬁg% Bd‘gglllc%y the fixing ring

13. [00a1}Farinsiancenvihen the L ERimauntinghoard 204 isiesated;ataieung:the: egnter 250f
the refrigerating chamber 101, the light from the LED 201 is blocked by the fixing 15 ring 13 located

directly belg%gg%é{ﬁggamounting board 202, thereby darkening the space below the rotating shelf
device 10. [0052] The outer diameter of the fixing ring 13 is defined as L I. The outer diameter Li of the
fixing ring T80s9foranexampleaargundniBemi toAOScPe Thenbihe irtighvald &ofct@0ED mounting

boards 202 provided symmetrically with respect to the center line (the refrigerating chamber) of the
ceiling surfaeelighthe: thfrigeratinfjtohamberrifdeishpreteralily at least thradlimrediof thietlouter diameter
Li of the fixing ring 13 of the rotating shelf device 10. That is, 3 X LI -5-L2
refrigerating chamber 101, In the lighting device 200, as shown in Fig. 14, two LED
mounting boards 202 on each of which plural LEDs 201 (light-emitting diode) having
single-wavelength or a combination of plural wavelengths are aligned in the back and
10 forth direction of the refrigerating chamber 101 are provided almost symmetrically; one
for each of the both left and right sides of the center line, for instance, when the
refrigerating chamber 101 is viewed from the front.  Then, the LED mounting board
202 mounting plural LEDs 201 is arranged and fixed to the ceiling surface of the
refrigerating chamber 101 by a light cover 203 and a cover attaching member 204,
15  The distance between the left and right LED mounting boards 202 1s defined as L2 (Fig.
14).
[0050] POM (polyacetal) which is the material of the fixing ring 13 has a good
slidability; however, the transparency is inferior to that of PS (polystyrene resin).
Therefore, the fixed ring 13 blocks the light from the LED 201 of which the
20 straight-line stability of lightwave is high. Therefore, it is necessary to arrange the
LED mounting boards 202 (here, two) in the lighting device 200 so as not to darken the
whole refrigerating chamber 101by blocking the light from the LED 201 by the fixing
ring 13.
[0051] For instance, when the LED mounting board 202 is located at around the center

25  of the refrigerating chamber 101, the light from the LED 201 is blocked by the fixing



10The LED mounting boards 202 are provided in this manner, and thereby it is possible to reduce the
rate of blocking the light from the LED 201 of which the straight-line stability of lightwave is high by the
fixing ring 13. Therefore, the illuminance of the oth&r shelves located below the rotating shelf device 10
can be secured, and thus the outer appearance is improved. 15[0053] Also, the outer diameter L | of
the fixing ring 13 is made 70 mm to 100 mm, and thereby even if the food is mounted on the rotating
tray 11 with biased load arrangement, or even if the rotating tray 11 is at the position of angle 90
degrees during the rotation, the stress ge ed at the shaft he rotating tra aft 11a) can be
roduced, At e S 10 oL Ot Hesag T S e BE oS0 of the

resin materé' ££g§eig\gm)e\ﬁg&%%é$§§@ﬁ&%i% t%ng tray 11 and the fixing ring 13, and thus the safety

can be improved. Reference s List 054] 10: a rotating shelf device; 11: a rotating tray; ha: a

rotating traysRait: ¥,boaafIing&'avd2nisypRering.shglh-h2a 14 rbmigh; A.naichAgrt 12c: a

shaft supporting 16 hole; 13: a fixing ring; 13a:"a rib; 13b: a claw storing unit; 13c: a notch part; 13d: a
handle: 2033 rsik2Qa:iaStoRPeT 4 Q6: arefdagatarodid 7o reffigerating:ghampey; 200: a lighting

device; 201: LED; 202: a LED mounting board; 203: a lighting cover; and 204: a cover attaching
member. GhamalllA seftigersidneompiisinguais CEtipghshiell devieethiayingwith respect to the
center line (the refrigerating chamber) of the ceiling surface of the refrigerating chamber
101 is preferably at least three times of the outer diameter L1 of the fixing ring 13 of the

rotating shelf device 10.  That is,

3IXLI

I

L2

10 The LED mounting boards 202 are provided in this manner, and thereby it is
possible to reduce the rate of blocking the light from the LED 201 of which the
straight-line stability of lightwave 1s high by the fixing ring 13, Therefore, the
illuminance of the other shelves located below the rotating shelf device 10 can be
secured, and thus the outer appearance is improved.

15 [0053] Also. the outer diameter L1 of the fixing ring 13 is made 70 mm to 100 mm,
and thereby even if the food is mounted on the rotating tray 11 with biased load
arrangement, or even 1f the rotating tray 11 is at the position of angle 90 degrees during
the rotation, the stress generated at the shaft part {the rotating tray shaft 11a) can be
reduced, and the structure 1s made to have suflicient likelihood for the deconsiruction

20 limit of the resin material (PS5, POM) which forms the rotating tray 11 and the fixing

ring 13, and thus the safety can be improved.

Reference Signs List
f0054] 10: a rotating shelf device; 11: a rotating fray; 11a: a rotating tray shaft; 11b: a

25 fitting claw; 12: a supporting shelf; 12a: a rib; 12b: a notch part; 12¢: a shaft supporting



(1) a pair of rails provided at left and right side walls of a storage chamber; (2) a supporting shelf
provided on the pair of rails slidably in a back and forth direction and having a shaft supporting hole at

an almost center; (3) a rotating tray, at four cdfners of which notches are formed by arc shapes
having a center at a rotation supporting point, and at an almost center of which a rotating tray shaft is
formed; and (4) a fixing ring fixed to the rotating tray shaft and as well fitted slidably to the

10shaft supporting hole of the supporting shelf, wherein the rotating tray shatft is structured to pass

through th‘%}i@f{?“fﬁ% ing fole-of ghﬁbsﬁg%g}tlt!;]g&@%&gy%% ﬁg}“ead%%ﬁgﬁﬁq folayng angle, and

not to pass through the shaft Supporting ho e supporting shelf at a rotating angle other than the

predetermingdotaling apgle,152 Jhe refigerateiol AR 301 - WegISInIhe RIaling. tigy shaft is
provided with a plurality of fitting claws having a predetermined width in a cifcumferential direction and
projected ouiyvardly with.a predetermined length inoaadial direction atiam@uieicigumierence
adjacent to a tower end part, and 20wherein the shaft supporting hole of the supporting shelf has
notch parts)which-allev tacipharalisnpé-fitting claws at the predetermined rotating angle. 3. The
refrigerator of claim 2, wherein the plurality of fitting claws and the notch parts are formed in a
circumferential direction with an interval of 180 degrees 4. The refrigerator of one of claims 1 to 3,
wherein the fixing ring is fitted and fixed to the rotating tray shaft by elastic force of resin. 18



5.A refrigerator comprising a rotating shelf device having: (1) a pair of rails provided at left and
right side walls of a storage chamber; (2) a supporting shelf provided on the pair of rails slidably
in a back and forth direction and having a shaft supporting hole at an almost center: (3) a rotating
tray, at four corners of which notches are formed by arc shapes having a center at a rotation
supporting point, and at an almost center of which a rotating tray shaft is formed; and (4) a fixing
ring fixed to the rotating tray shaft and as well fitted slidably to the shaft supporting hole of the
supporting shelf, and 10wherein the refrigerator&rthgr comprises LED mounting boards provided at a
ceiling surface of the storage chamber in a width direction of the storage chamber with a

predetermililed inteﬁlgéﬁ%grggyggm A Qﬂ@ﬂk&gﬁéﬁiﬁ&gi@ﬁﬁvﬁ@he refrigerator of claim 5,

wherein the LED mounting boards are provided horizontally with an interval being at least three times
of the outer diametgr; gf the fxingJingyiidhs 1efriaeraion ol flaiml.ovhersing painekine LED

mounting boards are provided horizontally with an interval being at least three times of the outer

diameter of the fixing) HngpBcHie.refigeratanef enenefriaisryaiiia ki whereintne: refrigerator further 20
comprises LED mounting boards provided at a ceiling surface of the storage chamber a width direction

of the storagie:chamberiwithh @ psraketeppirdaddnickval andmeynting:a LED (light-emitting diode). 9.The
refrigerator of one of claims 1 to 8, wherein an outer diameter of the fixing ring is made 70 mm to 100
mm. {3) a rotating tray. at four corners of which notches are formed by arc shapes
having a center at a rotation supporting point, and at an almost center of which a
rotating tray shaft is formed; and
(4} a fixing ring fixed to the rotating tray shaft and as well fitied slidably to the
16 shaft supporting hole of the supporting shelf,
wherein the rotating tray shaft is structured to pass through the shaft supporting
hole of the sup1§orting shelf only at a predetermined rotating angle. and not to pass
through the shaft supporting hole of the supporting shelf at a rotating angle other than
the predetermined rotating angle.
5 2. The refrigerator of claim 1,
wherein the rotating tray shaft is provided with a plurality of fitting claws
having a predetermined width in a circumferential direction and projected outwardly
with a predetermined length in a radial direction at an outer circumference adjacent to a
lower end part, and
20 wherein the shaft supporting hole of the supporting shelf has notch parts which
allow the plurality of fitting claws at the predetermined rotating angle.
3. The refrigerator of claim 2, wherein the plurality of fitting claws and the notch
parts are formed in a circumferential direction with an interval of 180 degrees.

4. The refrigerator of one of claims 1 to 3, wherein the fixing ring is fitted and

25  fixed to the rotating tray shaft by elastic force of resin.
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A refrigerator comprising a rotating shelf device having:

Lh

(1) a pair of rails provided at left and right side walls of a storage chamber;

(2) a supporting shelf provided on the pair of rails slidably in a back and forth
direction and having a shaft supporting hole at an almost center;

{(3) a rotating tray, at four corners of which notches are formed by arc shapes
having a center at a rotation supporting point, and at an almost center of which a
rotating tray shaft is formed; and

{(4) a fixing ring fixed to the rotating tray shaft and as well fitted slidably to the
shaft supporting hole of the supporting shelf, and

wherein the refrigerator further comprises LED mounting boards provided at a
ceiling surface of the storage chamber in a width direction of the storage chamber with a
predetermined interval and mounting a LED (light-emitting diode).
6. The refrigerator of claim 5, wherein the LED mounting boards are provided
horizontally with an interval being at least three times of the outer diameter of the fixing
ring.
7. The refrigerator of claim 6, wherein a pair of the LED mounting boards are
provided horizontally with an interval being at least three times of the outer diameter of
the fixing ring.
8. The refrigerator of one of claims 1 to 3, wherein the refrigerator further
comprises LED mounting boards provided at a ceiling surface of the storage chamber in
a width direction of the storage chamber with a predetermined interval and mounting a
LED (light-emitting diode).
9. The refrigerator of one of claims 1 io &, wherein an outer diameter of the fixing

ring 1s made 70 mm to 100 mm.



