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] In 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 space mey&:i@;agjageis 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 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 providednai@isideiavall 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 so
that the backfate Epproache thefrontdace apenifiggperto Citdtignitistiar, it relates to

5  technique to improve the usability of a food storage shelf of storage chambers such as a

refrigerating chamber, etc.

Background Art
[0002] In 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.
[00031 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 af 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



Patent Literature 25[0005] Patent Literature 1: JP10-153382A 2 Summary of Invention Technical
Problem [0006] However, although the shelf deviée of the refrigerator disclosed in the above 5Patent
Literature 1 has the effect to facilitate pulling-out of the food, etc. stored 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 grogugnefdkefixedatsdliary 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 théedarcst Fallingrdown of the stored goods given to the 15user. [0008] To solve the above
problems, embodiments of the present invention seek to provide a refrigerator ha%/ing a shelf

mechanism WARA rdismiares ‘ﬂﬂmﬁéhé%ﬁ gﬁﬂgeffda%of the refngerator disclosed 1n the abov

5  Patent Literature 1 has the effect to facilitate pulling-out of the food, etc. stored 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 | also has a problem that, since a rotation shaft moves forward to rotate
within a groove of the fixed auxiliary shelf, the projecied 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  user
[0008] To solve the above problems, embodiments of the present invention seck to
provide a refrigerator having a shelf mechanism which facilitates pulling-out of the food,
etc. stored at thé rear space by rotating operation, thereby minimizing the ineffective
space, further, improving the appearance and the easiness to detach and clean, and

20 improving safety at the time of operation.

Solution to Problem
[0009] According to the first aspect of the present invention, a refrigerator includes a
rotating shelf device having:

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



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 20improving safety at the time of
operation. Solution to Problem [0009] According td the first aspect of the present invention, a
refrigerator inclu@es: auppatingeskiedf fdevicklhhvinghe pély) afpaitofliddsiprovidedcht daft &mchright side

walls of a orage aﬁmpﬁrg Sshaft ﬁH@?&f@% g@g&%&v@%@n the pair of rails slidably in a back

and forth direction and haying a shaft supporting hgle at an almost center; (3) a rqtating tray, at

four corners of vich TRSHERESERS frfoul BYFATE HaPbihatptees crtd B rB¥aftn WiBBbrting point,
and at anbakhgst centier dfavhietion oy ipayosinatiid fomnednasdcenter(d) ificing rirgtiinged to the
rotating tr@(y%@t ml%%wpghﬁtted slidably to the shaft supporting hole of the supporting shelf, and
the rotating tray shatt is structured to pags through the shaft supportin le of t upporting shelf
only at a precer AR PR HEIG0 REHOL AL TRSLORAS SR LG OISt the
supportinghsfietfiepcativgdting efiylesomertihgshil, predetennined rotating angle. [0010a]According to
the se]cconld asmgﬁz&@f‘om@l@gmﬁdﬂ\gﬁaﬁiqa,s?[&@if}ﬁig@rﬁiqramﬁﬂﬁ%a fiQiating §ﬁ@6@t@ygcﬁonﬁ:wing: él)d a
pair of rails.provided at left and right side s of a storage chamber; (2).a su tin provide
on the pa?r%o ?asllllg%?i@a %ﬁﬂ: b I%taan%lr ?gﬁﬁ‘?f&}%lé% 6?1%%&@36’%@33% é%t% %Sgﬁgoqr%fﬁg %%}geat an almost

center; (Yaforamngtiag, hofouptohseppring Mistthat arerpbiiied MekscYhapdbaailisg a center
at a rotatipr&ipperiig-patiigandiat an almost center of which a rotating tray shaft is formed; and (4) a

fixing fi”%&gﬁgﬁf the raing i halt andiae weldtadialdgilete et syRaeriagpple of the

supportin and wherein refrigerator turther comprises LED mounting boards provided at a
ceiling sutsERIET theoGidRg g Lhdmtes K uRgidth dired sﬁ#ﬁé’%f%@eaéﬁ%ﬁw W side
predeterminbsl dfitesuahgadhmabotind e skpp glighg-emittimg dibsie)n Aldy antageols Bffetly of Invention

[0010] Acgqugling.i ianeiriosairnigiayanla BamPrasertimenien:tbs ingliecivaspasp.can be
minimized, further, the afgpearance atngh%a?l&%%ﬁ gsoagg%%ll g{mgyc!a?ggﬂs |m%roved, and further safety

at the timEOBﬁ‘t‘(Sﬁetfﬁﬁozﬁ P&y © apes having & 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).

Advantageous Effects of Invention
[0010] According to the refrigerator relevant to the present invention, the ineffective
space can be minimized, further, the appearance and easiness to detach and clean is
improved, and further safety at the time of operation is improved.
Brief Description of Drawings
{0011} Fig. 1 shows the first embodiment, which is an exploded perspective view of a
rotating shelf device 10.

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

the rotating shelf device 10 at the forward position.



Brief Description of Drawings [0011] Fig. 1 shows the first embodiment, which is an exploded
perspective view of a rotating shelf device 10. 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 the
rotating shelf device 10 at the forward position. 4 Fig. 5 shows the first embodiment, which is a

conceptional perspgctivenviewiei e aiaiiugshelfdavice 1Qaldhaitannadpiaiod nositon. Fig. 6
shows the first embodiment, which is a conceptional perspective view of the rotating shelf device 10 at

the forwarghsatatee pasiticfovice 16ig tHeshowsdhetirst posiagdiment, which is a conceptional
perspective view of the rotating shelf device 10 at the original position after rotation. Fig. 8 shows the

first embodiment, Bhowistg arfittiadistractocdiofeatotatiigitrayshafithadimrptating tray it and a shaft
supporting hole 12c of a supporting shelf 12. Fig. 9 shows the first embodiment, showing a shatft fitting
structure ahe¢hetaOngtsltirifdsivett déviteht GorwardFigated shwienthe first embodiment, which is an
enlarged perspective view of a fixing ring 13. Fig. 11 shows the first embodiment, which is a plan
view 6f the rotatingishélflfevedée Drst embodiment, 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 ratl 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.



15Fig. 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 he storage c:}famber side. Fig. 14 shows the second
embodiment, which is a conceptional front view stiowing 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 light 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 devigg,10 gf AweffioaratemIhpmelatingishelf semen d0ipelgesiat kast ereptating tray
11 mounting food, etc., a supporting shelf 12 supporting rotatably the rotating tray 11, a fixing ring 13

fitting the rotating ¢rayr tdandithersuppogtingaheli 2 r&aipaiheffradsi2d (rovided edtlefaand right side
walls of a storage chamber (for instance, a refrigerating chamber), along which the supporting shelf 12
slides in adackiagdiforth directiony Acdtatingatsapshéftelsteldid suphaftisgppondhly tiste 12¢ will be
discussed later. [0013] The structure of the refrigerator (not shown) except the rotating shelf device 10
10is a comntaimye-trsed braefising thisia detagcdexpianation Wil ave Srmisttdomitgskefrierator, a heat
insulated box body formed by an outer box made of steel plate, an inner box made of resin, and foam
insulalion filledr séaadeRdRENifspariabired rebisidrarelaniierreae RIsabRY &8 86EHSsay which
closes openably an opening part of each chamber. 15[0014] The heat insulated box hody of the
refrigeratof F‘é‘fﬁ‘&‘ﬁﬁaﬁéﬁhﬁ%&fgr MeRSERICH HBfRYERYHY Bers s kiRt AaSrthing

are calleq SE-610%hge SPABE S EAL th oL BB TR A QB goraUNg B door body) an
ice makinqa%glgmber door body, a switching chamber door body, a vegetable chamber door
[6013] The structure of the 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 sieel plate, an
inner box made of resin, and foarn 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
making 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.
[0015] 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



20body, and a freezing chamber door body, each of which closes openably its opening part. [0015]
Partitioning members partitioning the heat insulated box body into plural chambers include: the first
partitioning member partitioning between the refri&erating chamber and the ice making and switching
chambers; the second partitioning member 25partitioning 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-freszinghanamnbre-I0AL 6l Firstiabasic skvrtHEe REthe Folating shelf

device 10 will be explained with reference to Figs. 2 to 7. Figs. 2 to 7 show the first embodiment: Fig. 2
is a conceptionalplan vew et thamolatingsheidrvine 1mis pdginahpastien:High is a conceptional
perspective view of the rotating shelf device 10 in its original position; Fig. 4 is a conceptional
perspective-viaubf therbiating shelf-devigelkiuatthe 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
conceptionad pespective biswsofuierrotatimgrshelfig evitedtiat thevdhiarekpdaated widkition; and Fig. 7
is a conceptional perspective view of the rotating shelf device 10 at the original position after rotation.
[00175 A peifestredisodGga guide glitingtive/stispotingshembodimgis: Bagkland forth direction) shown
in the figure is provided at both side wall surfaces of the storage 15chamber in the refrigerator (both
side wall stRFEEBEBRIRIARNEhBk DS ipEERIAHelslsE oty sheeipabRgaliginttite hitk and forth
direction. A rotating tray 11 is provided an the supporti helf 12, and the supportin s%elf 12 and the
rotating traf?‘icf%%%ﬁﬁéﬁ%thW%‘ﬁggY?ﬁ%mH@gp%ﬁ#?\fgﬁéW iﬁd%é‘?&b%@@@%ég% dffon (this

point will be discussed later). The rotativr_lg trayt%élrig Supp rie d% .ltchee] Su %ggtg%ghglf 20 12 at the
freely rotatablé g%ﬁ@ﬂﬂ&&%%?%cﬁ’af?oﬁr Srnérs o?%é”r%%a?nng ray llaEave Rotches of an arc shape
having a center at the rorRUON JURRRIING G RIS AR PR IO AV I PRl At
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.
[0017] 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
15  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 is
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 corners 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

25  chamber) of the refrigerator without rotating. Then, the supporting shelf 12 which is



[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 25chamber) of the refrigerator without
rotating. Then, the supporting shelf 12 which is 7 $lidable 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. [0019] For instance, as shown

in Fig. 4, by;auling, oyt the rotating dray, it the front APRDthe 1alks20xitis fRasY:Le:putthe food (not

shown) on or out from the near side or around the center of the rotating tray 11. [0020] However, it is

not easy to take eihthecfrach30 placedsatyfordnstancentiadiantremeiast pat ofthedqtating tray 11
by pulling out the rotating tray 11 to the front along 10the rails 20 as shown in Fig. 4, It is especially

difficult wheni there isoapetheniiood atdbeingarethsidecthan;thefped3thplacasvatitbetsightiiemotest part
of the rotating tray 11. [0021] In the rotating shelf device 10 of the present embodiment, the rotating
tray 11 is sugpbriestity thersupp atting réhielfdiat dthenfredlhrotatable sapporting point, and four corners
of the rotating tray 11 have notches of an arc shape having a center at the 15rotation supporting point,
whichfalloW¥)ive rétatingtamy. 1 sbpivotn Fhereforepibripstaribe rahongtire fddd 8hpkaerd at the right
remotest part of the rotating tray 11 is taken out, first, the rotating tray 11 located at the remotest part
is pulled odltoretie frokitIthel staasy 6F Mg 1 InpskineissBABIWhOR Higubieie Wtasay SR 11 is rotated in
either direction (clockwise or counterclockwise, Fig. 5 shows a case of rotating clockwise). 20 [0022]
Fig. 6 shoRkote Bacriar Whilih I8 BERY ay 11 is rotated by 180 degrees from its original position

shown in Figs, 2 and 3. in the status in which the rotatin y 11 placed at the remotest part is pulled
ot 1o the HITHAF 010} 2475 BSb o P00 oD B4Rt OH HEOLSTNG GRY 11 com be
reversed. reHIOOZS Ipﬁg?rficulqr the fooql?%) ed at ight re ar %ffthe r é&'{!&pg tray 11

25in its origlnat%% ition shown ?F]H}—%gtl& 2'and %Il?g lﬁgﬁué@ceglgﬁ%tlf%}%i?ﬁo té]e ré?élﬁf%

10 the rails 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 notches of an arc shape having a center at the

15 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 is 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 fray i1 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 trayto
the back and store the rotating tray 11 at the remétest part of the storage chamber as shown in Fig. 7.
The food. etc., 50f which the best-before date tends to come near, 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 redyce thg.wasie gifaad pgﬁpg%ﬁ, afithe.expiration wf best-before date. 10[0025] In the

foregoing explanation, the food 30 placed at the right remotest part of the rotating tray 11 is taken out;

and the sgmepro¢eging.aar: be Adaniaddde fariasianeepa caseshdienthenedaassiaraga:space at the

right remotest part of the rotating tray 11 to store the food, etc., to the contrary. [0026] Here, when
plural shelygs exist fdhe statrgeehamberdeaaigdray the upperracstidpant-ahthereafrigerator, and the
rotating shelf device 10 of the present embodiment is used for the uppermost shelf, it is possible to
improve theagdsinetis: tetakesoptthel ihodtptage dlanther reashoftheénufigefmoshshelfdvwihich is
particularly useful. [0027] The rotating shelf device 10 of the present embodiment is characterized in
that itds easyuo dstembiefdiSassirkindsorotatingeshelfatediceiiospacrcoiibe tsyiestataiting 20tray

11, the supporting shelf 12 and the fixing ring 13 in the rotating shelf device 10 which improves the
easiness toftika StigaiaifosanstsrdacartievaindHs siatag cHisidép, 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 expiration of
best-before date.

10 [0025] In the foregoing explanation, the food 30 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, ete., to the conirary.

[0026] 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.

[00271 The rotating shelf device 10 of the present embodiment is characterized in 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,

[00281 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



[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 25during the use, there is little fear
that the rotating tray 11 is fallen down from the 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 depth
direction of the storage 5 chamber, and the long side is the width direction of the storage chamber),
and the foy&wﬁ@sgﬁ@m@ptches of an arc shape having a center at the rotation supporting point.
Then, a rotating tray shaft 11 a (refer to Figs. 1 and 8) is provided at an almost center part of the

rotating traybd [0Q3Q igsy 8o it shaw dhe fitst embediment: FigoBtis adirgram showing a fitting
10structure of the rotating tray shaft Ila of the rotating tray 11 and the shaft supporting hole 12c of the

supporting:sheliihzdrigi9ts exgdlagraiashdivhiy a shatlifiting Gisuctad oktheadiating Ihelf device 10;
Fig. 10 is an enlarged perspective view of the fixing ring 13: Fig. 11 is a plan view of the rotating shelf
device 10;ifig. diistadtedhglossisectionalwidw gidfFigidedisahd deigthlBrizacsidé tiewawhtae rail 20,
viewed from the storage chamber side. [0031] In Fig. 8, for components of the rotating tray 11 except
the rofatingharapehafidihgiiociz dide ia figingdchadireatipy, e sl gstragiophititedd Akedhsivn in Figs. 8
and 9, the rotating tray shaft lla is, for instance, projected downwardly from the back surface of the
rotating tr&prerEnavirfBeE s I sieals tharsUHasE St OB/ RN 2eRRBUHB #Y With a
predetermined length, forming an almost cylindrical shape. Then, a pair of fitting claws 11b is formed

at the outel e itRiaHEE HdaREM o TRETONEIRSnH PEr SO TREPEESEY TSP OREFCTA'Y. having a

predetermined ﬂgth in the circur{nferential direction and projected outwardly in a radial direction with a
predetermiePeRGH? BB AL, the pair of fitting claws 11 b is provided with an interval of almost

180 25degragdin Mg cyeyMieigniy disestions Hgte e disianee Rewendisgdaahine

10 structure of the rotating tray shaft 11a of the rotating tray 11 and the shaft supporting
hole 12¢ 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 is a plan view of the rotating shelf device 10; Fig. 12 is a ¥-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 {ray shaft
t1a (including a fitting claw 11b}, the illustration is omitted. As shown in Figs. § 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 is 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 instance, the pair of fitting claws 11b is provided with an interval of almost 180

|}
ot

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



10 pair of fitting claws lIb 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, aXhaft supporting hole 12c (circle) is opened 5at an
almost center part for inserting the rotating tray shatft lla 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 nserting the rotating tray shaft I la. The pair of

ribs 12a is faresin almast pasallelibihe surface for mounting he raiating trawd of the

10supporting shelf 12. Intervals of the pair of almost semi-circular ribs 12a becomes a pair of notch

parts 12b..fhe cistancaeiweendhiepaisabnetch garts 12b is defined as D3 (Fig. 8). [0034] Then, the
distance between the ends of D1 of the pair of fitting claws 11 b, the diameter D2 of the shaft

supporting hwle]12mdhehdistange betweampiaibicthe-pair of 15natehpaisidZbnanddhe outer diameter
D4 of the rotating tray shaft | la satisfy the following relation. [0035] D4<D2<DI<D3 In the rotating

tray 11, whandherpairtbé fittimgnelaws 111 b Bidhesrdtafingiray:shait klidaéactiesitheppasition of the pair
of notch parts 12b of the shaft supporting hole 2012c of the supporting shelf 12, the relation becomes
D | <33, amchDdkid3; eandetheast for inserting the rotating tray shaft 11a of the rotating tray 11.
A diameter of the shaft supporting hole 12¢ 1s defined as D2 (Fig. 8}
{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 11a. The pair of ribs 12a
is formed in almost parallel 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 1s 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 D3 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 sheff 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 is 0 degree



insertion becomes possible to the shaft supporting hole 12c of the supporting shelf 12. [0036] The
position at which the pair of fitting claws 11 b of the rotating tray shaft ha almost matches the pair of
notch parts 12b of the shaft supporting hole 12c dfthe supporting shelf 12 is the position where the
straight-lined side of the rotating tray 11 25and the long side of the supporting shelf 12 are in parallel
(the rotating angle is 0 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 rotating angle is O
degree or&Bpgg%ggga? the rotating tray shaft Ila of the rotating tray 11 is inserted to the shaft
5supporting hole 12c of the supporting shelf 12, thereby fitting the fixing ring 13 to the rotating tray

shaft 11 aﬁ(ﬁ@@@‘ﬁ] Ahafiyngiino.tihasan-amesteicidrralate shang:asa whele jandeapair of

semi-circular ribs 13a is provided in a standing manner with a predetermined height at the inner side of
the outer giguntferentialedge othe Surfdaeaking fditainginayid side. dQwhen IRe fixing ring 13 is
fitted to the rotating tray 11, the fitting claws llb of the rotating tray 11 are set to the notch parts 13c
between thiegpait pfiserviacinguiay ribsfl By thehcthedixipgraing 113 issotaded, thndbtifereby the fitting
claws lIb of the rotating tray 11 are stored in claw storing units lib. A handle 13d is formed at an almost
centep parsusfribwsifixingjaiher 18 for sixmgrtine fiking Haghedho thidretdsngargsialfItatiFigs. 10 to
1512). [0039] After the rotating tray shaft | la of the rotating tray 11 is inserted into the shaft supporting
hole 12c offaExsuppoial shelf 12, the fixing ring 13 is fixed to the rotating tray shaft lla of the rotating

tray 11 using the elastic force of resin. First, the pair of fitting claws I Ib of the rotating tre%y shaft 1 la
inserted to[@%éégh ai%%éﬁﬁ%tfﬁ@gﬁél@% almost circular plate shape as a whole, and a palr o1

semi-circular ribs 13a is provided in a standing manner with a predetermined height at
the inner side of the outer 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 to 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 handie 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
s 12).
[0039] After the rotating tray shaft 11a of the rotating tray 11 is inserted into the shaft
supporting hole 12c of the supporting shelf 12, the fixing ring 13 is fixed to the rotating
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 is 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},



200f the supporting shelf 12 is set to the notch parts 13c of the fixing ring 13. Then, for instance, when
the fixing ring 13 is rotated clockwise, the pair of fitting claws lib exceeds one end parts (the opening
side) of the pair of claw storing units 13b of the fi)éiﬁg ring 13 in the circumferential direction by the
elastic force of resin to move into the inside of the claw storing units I13b, and thereby the rotating tray
11 and the fixing 25ring 13 are fitted and fixed (Figs. 10 to 12). 12 [0040] The material of the fixing
ring 13 is POM (polyacetal). POM (polyacetal) is polymer having a unit structure of oxymethylene

structure. Rplygretaldnciides smerrhoHs Iﬁlgétim apehcrysialpation mixadlyp@Rd.aatordingly is

engeneering plastic having excellent strength, elastic modulus, and crashworthiness. Further, because

of 5the exggliantslidahility upnlyacaiabis Rlsoised torhaakngcomponeets. 1@9dddsSince 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 preferabigtepsasRoMdpelbastal) with: therexeelieahdlidabitity {Figs cldeandid@ pif3G42] The
material of the rotating tray 11 and the supporting shelf 12 is PS 10(polystyrene resin). PS
(polystyrehevieginy sk exdaitant transparenoyusnanbcsiohagetbhmsbe ol the. redrgexatdr, when plural
shelves exist and the lighting device is located at the upper part, in order to light the whole storage
chamber, the sranBpairdndyboithedbietets 1o alemeinit icbighnefogiaiigienity device is important.
Therefore, it is preferable to use PS (polystyrene resin) having excellent transparency for the material
150f the rdfétirg trdipce1tbmbTmng smgpcraHgesHdmethiobas) ereruHar o kiR 30Pprovided at the left
and right side faces of the storage chamber, along which the supporting shelf 12 slides, a.stopper 20a
is formed é?%pﬁﬁﬁtgp%mlgf‘%éﬂéﬁl%#ﬁﬁélpéiI@?@%@%@%@&W?ﬁ%ﬂ%&%ﬁsgﬁéﬁ% ?J%a’f%t%bm falling

out of the storage chamber % ) .thfe otating s ei gevice 10 (the supporting shelf 12) is pulled 20out
to the fronf"’a\é1 %%W?H%Eitgs.yv %?884 'A% glls%lbs té above, the rotating shelf device 10 of the present

embodimepf ingludgs: e IIAIPG I A% A MNP R0 Bl NG S¥RRqLtNG shelf 12 supporting

10 (polystyrene resin}. PS (polystyrene resin) has excellent transparency. In the storage
chamber of the refrigerator, when piural shelves exist and the lighting device is 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 is important. Therefore, 1t is
preferable to use PS (polystyrene resin) having excellent transparency for the material

15  of the rotating 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 siides, 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.
[0044] 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 siides.  The rotation center



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 25the storage chamber, along which
the supporting shelf 12 slides. The rotation center>13 for rotating the rotating tray 11 is formed at the
almost center of the supporting shelf 12, and as well the rotating tray 11 has an almost quadrangular
shape, in which the four corners of the rotating tray 11 are notched by circular arc shapes, each having
a center a the rotation supporting point, and thus ineffective space of the corner parts can be

Sminimizeg), [D045) AlgOrffiFetating shetbAgvics: 1 afiha Rrasent embodimeahhasarstsucture, in
which the fitting claw llb provided at the rotating tray shaft lla of the rotating tray 11 is fitted and fixed to

the ribs 13g.0f 1he.fining rngiks using thesalasigiercrafrasina ieeforewhiskeasydarassemble the
rotating shelf device 10, and afso, the user can 10easily detach (disassemble) the rotating shelf device

10. Furthegosipgedhedixingiing431is fermediy issin(BaM), Heysisgeaehdifreedonesiechias a shape,
color, etc, is increased, and thus there is an advantageous effect that the appearance is improved.

[0046] Alsahetheraotating shelfgevice ABidfithepitsaentembodifiteathasafitingastigcture, in which the
rotating tray shatft lla of the rotating tray 11 cannot pass through 15the shaft supporting hole 12c of the
suppditingisheifiz@dat an angle except the predetermined rotating angle (the rotating angle 0 degree or

180 degrees). Therefore, if the ]‘ixing&rirr%f};% is not firmly attached, or the fitting claw lib is detached
during thelG845theMotatirryraialing seaHitsvian HonneaRseRfEr AAPPsUERYhR SaielFe28'0047]

Embodiment 2. ) . ) .
which the fitting claw 11b provided at the rotating tray shaft 1ia of the rotating tray 11

is fitted and fixed to the ribs 13a of the fixing ring 13 using the elastic force of resin.
Therefore, it is easy to assembile 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, is
increased. and thus there is an advantageous effect that the appearance 1s 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 is detached during the

use, the rotating tray 11 cannot fall down easily, which improves the safety.

20 [0047] Embodiment 2.

Figs. 14 and 15 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  [0048] Inthe refrigerator 100, for instance, the refrigerating chamber 101 is provided



Figs. 14 and 15 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 chartber 101 of the refrigerator 100. 25[0048] In the
refrigerator 100, for instance, the refrigerating chamber 101 is provided 14 at the uppermost part of
the heat insulated box body. Although the refrigerating chamber 101 (the storage chamber) includes
plural shelves, here, an example will be explained in which the rotating shelf device 10 of the first

embodiment s, installed at the ppermesh ALt 210048h 40 theyrelriosrating. shamker 101 (the storage

chamber), a lighting device 200 for lighting the inside of the refrigefating chamber 101 is installed at

the ceiling gfths.reftigenating:shanmamntolinkdhe ightingidericend0 aasshawn iniFig 14, two LED

mounting boards 202 on each of which plural LEDs 201 (light-emitting diode) having single-wavelength

or a combinglign&f pluraldvavelengihs swaralignediin shenbatkiandddfot directideohthrerefrigerating
chamber 101 are provided almost symmetrically; one for each of the both left and right sides of the
center lineyfpeinstanee;. 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
refrigeratin§etfdmbetht 0dibycaaligigt doverc2 08 hittdestoeet dimohing aeghbeg 204icd 3Pe distance
between the left and right LED mounting boards 202 is defined as L2 (Fig. 14). [0050] POM
(polyacetafypiligbiite the inridedltht taEERg TN a3 hrasl Blge sestildabifificrsibess! the transparency
is inferior to that of PS (polystyrene resin). Therefore, the fixed ring 13 blocks the light from the LED
201 of Whi@ﬁiﬂ@’%ﬂé&\jﬁl{lﬁﬁé Etabiliylst lightnads Y righl PrERoMPE N i€ nked¥€ahd arrange the

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 is defined as L2 (Fig.
14).
[0050] POM (potvacetal) which is the material of the fixing ring 13 has a good
slidability; however, the fransparency 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 biocking 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



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 lotted at around the center 250f the refrigerating
chamber 101, the light from the LED 201 is blocked by the fixing 15 ring 13 located directly below the
LED mounting board 202, thereby darkening the space below the rotating shelf device 10. [0052] The
outer diameter of the fixing ring 13 is defined as LI. The outer diameter LI of the fixing ring 13 is, for an

example, aiound 70 MMA0L00 P ThenHAeR iRighvald-2 i dhekER Monpting baards 202 provided

symmetrically with respect to the center line (the refrigerating chamber) of the ceiling surface of the

refrigeratirggaql_gq;algg\rg;,g}(jgagﬁ%fgﬁ@glyﬁdgqgt three times of the outer diameter LI of the fixing ring 13
of the rotating shelf device 10. That is, 3 X El 10The LED mounting boards 202 are provided in this

manner, apghthereby-ibigpabsiieta resticeithieriagel ofibladikiag dbe lightifiemutaediii201 of which
the straight-line stability of lightwave is high by the fixing ring 13. Therefore, the illuminance of the
other shelydsodidatédhelongthe rotating skhelideviceuhd ¢amine tsddiiredpand blustbize outer
appearance is improved. 15[0053] Also, the outer diameter LI of the fixing ring 13 is made 70 mm to
100 mim, antttiverebyetenliEihenfooding frsudieddmthedstatingreaycal witthbisgedt lsadiarrangement,
or even if the rotating tray 11 is at the position of angle 90 degrees during the rotation, the stress
generatedanttielisldthp arliigrsaicratiigrivesy spiafed f) EhsBEFRIOERY, 'SHEEHSRUGIIRDSE made to
have sufficient likelihood for the deconstruction i _ o X

101 is preferably at least three times of the outer diameter L1 of the fixing ring 13 of the

rotating shelf device 10.  That 1s,

IXLI=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 is high by the fixing ring 13. Therefore, the

iliuminance 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 Lt 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 generated at the shaft part (the rotating tray shaft 11a) can be

reduced, and the structure is made to have sufficient likelihood for the deconstruction

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

ring 13, and thus the safety can be improved.

Reference Signs List
[0054] 10: arotating shelf device; 11: a rotating tray; 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



20limit of the resin material (PS, POM) which forms the rotating tray 11 and the fixing ring 13, and thus
the safety can be improved. Reference Signs List  [0054] 10: a rotating shelf device; 11: a rotating
tray: 11 a: a rotating tray shaft; 11 b: a 25fitting cldv; 12: a supporting shelf; 12a: a rib; 12b: a notch
part; 12c: a shaft supporting 16 hole; 13: a fixingring; 13a: a rib; 13b: a claw storing unit; 13c: a notch
part; 13d: a handle; 20: a rail; 20a: a stopper; 100: a refrigerator; 101: a refrigerating chamber; 200: a
lighting device; 201: LED; 202: a LED mounting board; 203: a lighting cover; and 204: a cover
attaching memher., k2, Glaims. 14 refrigeraton compesingarotating shetteeviee having: (1) a
pair of rails provided at left and right side walls of a storage chamber; (2) a supporting shelf
provided o the-pair afkails slidablyrpea hagk-aud-farhsdirectianangeharing st supporting hole
at an almost center; (3) a rotating tray, at four comers of which notches are formed by are shapes
having a ceniealaleoiatiorosuppotingpeint anthahan:abmes! cehtenghviiictvecrotaiing tray shaft is
formed; and (4) a fixing ring fixed to the rotating tray shaft and as well fitted slidably to the
10shaft supporsingveotetatihe: suppdeting shelf,



wherein the rotating tray shatt is structured to pass through the shaft supporting hole of the supporting
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 thelbredetermined rotating angle. 152.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 20wherein the shaft
supporting hole of the supporting shelf has notehl payts 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 ar%f&rmggé{ba&jﬁ%m{%@mwﬂggﬂgm Jéiticamdnteeval of 180 degrees. 4. The
refrigerator of one of claims Ito 3, wherein the fixing ring is fitted and 25fixed to the rotating tray shaft

by elastic force of fEsinpait®f rhilfprefrigealatdetamprigingiddotalingfshalideyvidetdeing: (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 slidabl2imauyscktandsfeifrpdiredtibnrathd haviofraishdiiaupporivghetel doh almost
center; 5(3) a rotating tray, at four corners of which notches are formed by arc shapes having a center
at a rétatichrsefpontiddpoirg, evhd asarpartiushelsriervimigtrentetating tray shaft is formed; and
(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
16 shaft supporting hole of the supporting shelf,
wherein 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 io pass
through the shaft supporting hole of the supporting shelf at a rotating angle other than
the predetermined rotating angle.
15 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 piurality 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.



(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 further comprises LED mounting boards provided
at a ceiling surface of the storage chamber in a widith 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 15ring. 7. The refrigerator of claim 6, wherein a pair of the LED

mouning boards arepeaiedberzonialy i (iANgl heng.atieast ree imes ofth oute

diameter of the fixing rin 8. The refrigerator of one of claims 1 to 3, wherein the refrigerator further

20comprises LEDm%&%ﬂ%&%&&m@%%ﬁ@ﬁpﬂ?ﬁ sidacgeithe steragerehasmber in a width
|

d!rection of the storage chamber with a predetermined interval and mounting a LED (light-emitting
diode). 9. The refrigaratemefianesaécipimsdedas Mergin an-autendisneies ohtkeafidingting is made 70

mm to 100 mm.
direction and having a shaft supporting hole at an almost center;

5 (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 ting fixed to the rotating tray shaft and as well fitted slidably to the
shaft supporting hole of the supporting shelf, and
10 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-emitiing diode).
6. The refrigerator of claim 3, wherein the LED mounting boards are provided
horizontally with an interval being at least three times of the outer diameter of the fixing
15 ring.
7. The refrigerator of ciaim 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
20 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 to 8, wherein an outer diameter of the fixing

ring is made 70 mm to 100 mm.



