[Name of Document] DESCRIPTION [Title of Invention] REFRIGERATOR [Technical Field] [0001] 5The
present invention relates to refrigerators equipped with an illumination device in a storage compartment
thereof. [Background Art] [0002] In conventional arts, illumination devices for a storage compartment of a
10refrigeratopNave beBbdRinprgedEQoR BN umination device is disposed in a ceiling of a storage
compartment. Light emitted from the illumination device is inclined slightly toward the rear side with
respect to a pU8RiIEhIIMeREaEIERFbRIGERRTMMination device (for example, see Patent Literature 1).
[Citation Llsg%?__[ﬁ ‘E%nH_é ature] [0003] [Patent Literature 1] Japanese Unexamined Patent

Ica

Application tion No. 2007-3037 (page 3 and Fig. 2) [Summary of Invention] 20[Technical Problem]
[0004] [0001]
5 The present invention relates to refrigerators equipped with an illumination

device in a storage compartment thereof.
[Background Art]
[0002]
In conventional arts, illumination devices for a storage compartment of a
10 refrigerator have been proposed. One such illumination device is disposed in a
ceiling of a storage compartment. Light emitted from the illumination device is
inclined slightly toward the rear side with respect to a position immediately below the
illumination device (for example, see Patent Literature 1).
[Citation List]
15 [Patent Literature]
[0003]
[Patent Literature 1] Japanese Unexamined Patent Application Publication No.
2007-3037 (page 3 and Fig. 2)
[Summary of Invention]
20 [Technical Problem]
[0004]
lllumination directions of related-art illumination devices for a refrigerator are
directed toward a position substantially below the illumination device or slightly
inclined toward the rear side. Thus, when the user, for example, selects a piece of
25 food to take out of the storage compartment, the piece of food pulled forward from the
shelf of the storage compartment is not sufficiently illuminated, and accordingly,
labeling or the like of the food is not clearly visible. For this reason, the user needs to
take the food out of the storage compartment and expose the food to indoor lighting in
order to check the labeling of the food. Thus, there is a demand for improvement in

30 usability for selecting and taking out food.



lllumination directions of related-art illumination devices for a refrigerator are directed toward a position
substantially below the illumination device or slightly inclined toward the rear side. Thus, when the user,
for example, selects a piece of 25food to take out of the storage compartment, the piece of food pulled
forward from the shefos the storage compartment is not sufficiently illuminated, and accordingly, labeling
or the like of the food is not clearly visible. For this reason, the user needs to take the food out of the
storage compartmdrheaiaragpesenpr tfroeat ef gosisnting ahrefiesra et cepaealgsdnifeof the food.

Thus, there 5,2 SRR/ UETISNEIR S0sabilpcsslcin andipkpacyLiand, [g00s)  The

storage compartment o ventional refrigérator Is separated in t iréction by transparent

shelves. Howewarandukoratine minespak @ie caeloé 0k doedlaceks dig linetiaedfesanihehelves, the food
blocks light emitted from the 5illumination device disposed in the ceiling of the storage compartment. As a

resul® the indiHECRIRD HBYicGeditiAperindhe SetiomaL Ba i YRIGSOM RGN afly G5l [0006]  The
present inveRtoi,i§ R AP AR SR Y& b AAMERPHOEARAEHE SHIRBE PLORIGTBI AN RigUIdes a

refrigerator in which, even when food is pulled forward from 10the storage compartment or pulled forward
in the storage comff@iilent, the food can still be illuminated. The present invention also provides a
refrigerator in whict?the inside of the. storage comﬁartmﬁnt cancﬁg more brEg{t(I%/ illuminated. [Solution to

Problem] [0007] 15&?&(@%‘?&&6?@8&6’(&!% PRE BB PO ﬁﬁﬁ&ﬂfd% > er%ﬂ ngpartment, at
least one shejfopidirsilemibatien devifgerRR6r sesRAddIemninRs®food is pulled forward from

10 the storage compartment or pulled forward in the storage compartment, the food can
still be illuminated. The present invention also provides a refrigerator in which the
inside of the storage compartment can be more brightly illuminated.

[Solution to Problem]
[0007]

15 Arefrigerator according to the present invention includes a storage
compartment, at least one shelf, a first illumination device, and a second illumination
device. The at least one shelf is formed of a light-transmissive material and
separates the storage compartment in an up-down direction. The first illumination
device is provided in a ceiling of the storage compartment at a position closer to a

20 front side than a substantially central portion in a depth direction of the storage
compartment and emits light directed toward the front side of the storage
compartment with respect to a position immediately below the first illumination device.
The second illumination device is provided below one of the at least one shelves and
emits light directed toward the front side of the storage compartment.

25 [Advantageous Effects of Invention]

[0008]

According to the present invention, the first illumination device is provided in
the ceiling of the storage compartment at the position closer to the front side than the
substantially central portion in the depth direction of the storage compartment and

30 emits light directed toward the front side of the storage compartment with respect to
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device. The at least one shelf is formed of a light-transmissive material and separates the storage
compartment in an up-down direction. The first illumination device is provided in a ceiling of the storage
compartment at a position closer to a 20front side than a substantially central portion in a depth direction

of the storageneqibsatigihamideibeightlirmciamiewmat theliest sHaliherstesagr cpanpartment with
respect to a position immediately below the first illumination device. The second illumination device is

provided beldsHe B1ARd aNER SEHaghenBRARPEIRLIgREdR SLtetnaakRY Bearshpartiefof the
storage Comﬂgﬁ‘ﬂl eﬁ%%vﬁa%tﬁgﬁ%{ﬁrﬁ%ﬁ R 8&'}%"&”’i‘ffﬂl,[‘f’c?o???iaecorﬁ&?ﬁgf—@%@a i present

invention, the Tirst ilumination device Is provided in the celling of the storage compartment at the position
closer to the Visibtesidecth @rethses thisiantialfgabotrad frbeistoiagd e dapdntcigaction of the storage
compartment and 30emits light directed toward the front side of the storage compartment with respect to
the pgsition immedﬁ%‘?@l@] below the first illumination device. Thus, when the user pulls forward food from

the storage compagigigiiiifiad el SrelbiFateA . d-aionahliabtsmideddiRmie first lumination

device. Thus, food becomes more clearly visible when the user takes the food out of the storage
compartmenirsj0d@&dpelovAeee wfitiigtat itagirese shaiven tod, ahissghindirdiciedriatienddéeice is also

ided bel f the at |east one shel its light directed toward the front side of th
Corage comBaHITIAR TS SRCHEID B ad M EORPARAE A L ATHPEOPORBOY oy it

emitted fromifiaenfifatddurpinaiian deviagrarenite foipaleviby liahiismideddume Hiry sepand illumination
device. Since the inside of the storage compartment can be brightly illuminated, food in the storage

comBartmenbBEY MEhicRIERAITP Wi crann dinsraliomeavie g drohetie e lifimination device
oo LR AR S Soar e e e
Description didatanesgsd{©CEAryRigikie Figuithermbrentwiewtbé digeffigenater frscangimngawohmbodiments 1
anq 2 with doors of the refrigerator removed. 20[Fiqé2(]aollziogn. t2h (ias % g%g?mgtgiosrgctional view of the
refrigerator a‘é%\’)'ﬁﬁr‘@tf@‘:ke‘j by, for example, food plac S ge
compartment, a portion of the storage compartment below the shelf can be
15 illuminated by the light from the second illumination device.
[Brief Description of Drawings]
[0010]
[Fig. 1] Fig. 1 is a front view of a refrigerator according to Embodiments 1 and 2 with
doors of the refrigerator removed.
20 [Fig. 2] Fig. 2 is a schematic sectional view of the refrigerator according to
Embodiments 1 and 2 taken along line A-Ain Fig. 1.
[Fig. 3] Fig. 3 is a perspective view of a main portion of a first illumination device
according to Embodiments 1 and 2.
[Fig. 4] Fig. 4 is a perspective view of the main portion of the first illumination device
25 according to Embodiment 1 with a cover of the first illumination device removed.
[Fig. 5] Fig. 5 is a perspective view of a main portion of a second illumination device
according to Embodiments 1 and 2.
[Fig. 6] Fig. 6 is a perspective view of the main portion of the second illumination

device according to Embodiment 1 with a cover of the second illumination device

30 removed.



Embodiments 1 and 2 taken along line A-A in Fig. 1. [Fig. 3] Fig. 3 is a perspective view of a main portion
of a first illumination device according to Embodiments 1 and 2. [Fig. 4] Fig. 4 is a perspective view of the
main portion of the first illumination device 25according to Embodiment 1 with a cover of the first

illumination deyige TemRVeds HigrfldditSver BRESRAaRTBBrMEMOPhIIrEIN PRTEHeOHd & ReCONd
illumination device according to Embodiments 1 and 2. [Fig. 6] Fig. 6 is a perspective view of the main
portion of theA§eeshaiNamMBasNaay kel éorausy & bmbistitvennatamslevies BrvRe - second

illumination deyice I0emaved. ' 19, {.] I Ive Vi j i irst ilumination
dovice accorcins £ e o L e B e o i, 615
perspective \devonfiagnabnmtioneot 2 gabondollenuhadéosedenitélanoetiomodtey icenkepaavent 2 with a
cover of the second illumination device removed, 5[Fig. 9] Fig. 9 is a front view of a refrigerator
compartment HeBorifdooPEhibBARYEWCT flgrasy ey Gy e AStY dbaigamhedines the
refrigerator cgmpartment according to Embodiment 3 taken along line B-B in Fig. 9. [Fig. 11] Fig. 11 is a
perspective view of a main portion of a second illumination 10device according to Embodiment 3. [Fig.
12] Fig. 12 is dFimritQidwigol @ ilfrigrranmaticosaptivtrakyicacdahiing ftig Eatbo dimgatr unefiig. 13] Fig. 13 is a

perspective view of the refrigerator co rtment according. to Embodiment 4. 15[Fig. 14] Fig. 14 is a
Derepociive VIBH B B RIS HEARRGS e - Fig &

[Fig. 11] Fig. 11 is a perspective view of a main portion of a second illumination
10 device according to Embodiment 3.
[Fig. 12] Fig. 12 is a front view of a refrigerator compartment according to
Embodiment 4.
[Fig. 13] Fig. 13 is a perspective view of the refrigerator compartment according to
Embodiment 4.
15 [Fig. 14] Fig. 14 is a perspective view of a transparent shelf according to
Embodiment 4.
[Description of Embodiments]
[0011]
Embodiments in which a refrigerator according to the present invention is
20 applied to an indirect-cooling refrigerator will be described below with reference to the
drawings. The present invention is not limited by configurations illustrated in the
drawings referred to below. Like reference signs denote like elements or their
equivalents in the drawings. This is also applicable throughout the description.
[0012]
25 Embodiment 1
[General Structure of Refrigerator]
Fig. 1 is a front view of a refrigerator according to Embodiment 1 with doors of
the refrigerator removed. Fig. 2 is a schematic sectional view of the refrigerator

according to Embodiment 1 taken along line A-A in Fig. 1.



Embodiment 4. [Description of Embodiments] [0011] Embodiments in which a refrigerator according to the
present invention is 20applied to an indirect-cooling refrigerator will be described below with reference to
the drawings. The present invention is not limited by configurations illustrated in the drawings referred to

below. Like referengecsigjsAenotadikalementerarddinl eavtivrignisa’ide shautingsinhais is also
applicable throughout the description. [0012] 25Embodiment 1 [General Structure of Refrigerator] Fig.

1'is a front vieas DB S onRRs ADieaBb e RSB BHRAEHTAINiEh §EraTes PeckBlRgARiact removed. Fig. 2
s a schematig.segtionabyiey oL e E1As/ 3 A9kQNg o EmPodimenh tdaken flong ine A-A in Fig. 1
OoT a steel s

A refrigerator 1 includes an outer casing 2’ forme et, an inner casing 3 formed of resin, and
a heat insulahiwe ncatsig 34 dodnmechaadifif edtintp rasspaaiestifirecth éhshollitsfrtbasifgge ot the inner
casing 3. The outer casing 2, the inner casing 3, and the heat insulating material 4 define the shell of the

refrigérator 17 B HISHR NS tRRSHFRTRASAG B Ofehl EttR et dtcrersalep i dRsaUr 8% Bp-down direction
by a heat ins&hae@ﬁar?s%rﬁ@aﬁiMé%Ha%%gtE@ﬁ%_lPéﬁElﬁ%&ﬂ?ﬂ%ﬁéﬁ%@%%ﬁ&%@&%@ he storage

compartment formed in an upper portion defines a refrigerator compartment 5 and the storage
compartmentfomprsthiarddowbe strtage deliney tnfreicfpemedrimpantogrer goThentdefinesaure set for the
freezer compartment 6 10is lower thqéw that for the refri%erator com artrgﬁnt 5.A refri%crarator compartment

door 7 is pro\r/%ré%eg%toa{ FAMPEIIFERE 3 tPeefﬁéoer?ﬁSrc H}R%%P?ﬁr& pEN anaft%‘g‘irep 6'r?1rbartment door 8

is provided ogefifeani sedaseintbartreeses CoRwaiperfrd s EmhaRimeRzEr abRyamRati$ described, in
which the structure according to the present invention is applied to the refrigerator compartment 5.

1_5[_0'(@13] iN@W,eétB@ﬁf@aFé@TqW%f e figerCRIARSEREM PlefmEsitEE iAteR € QBTPRYEMRBF d0gAd a flow of
airin the refnp%r%}g(/i%&g%ﬁi %\Sﬁgrtl)ﬁﬁlrface of the refrigerator compartment 5, and a freezer

compartment door 8 is provided on a front surface of the freezer compartment 6. In
Embodiment 1, an example is described, in which the structure according to the
present invention is applied to the refrigerator compartment 5.
15 [0013]
Next, a configuration of a refrigeration cycle implemented in the refrigerator 1
and a flow of air in the refrigerator 1 are described.
As illustrated in Fig. 2, the refrigerator 1 includes a compressor 12 in a
lowermost portion on the rear surface side thereof. A refrigerant compressed by the
20 compressor 12 is condensed by a condenser (not shown). The condensed refrigerant
is decompressed by a capillary (not shown), which serves as a pressure reducer. The
decompressed refrigerant evaporates in a cooler 13. A space around the cooler 13 is
cooled by heat removal occurring due to the evaporation. The compressor 12, the
condenser (not shown), the capillary (not shown) serving as the pressure reducer,
25 and the cooler 13 form a refrigeration cycle.
Afan 14 causes the air cooled in the space around the cooler 13 to flow toward
the refrigerator compartment 5 and the freezer compartment 6.
[0014]
A cold air blowing duct 17 formed of, for example, polystyrene foam, is

30 provided on the rear surface side of the refrigerator compartment 5. Cold air is
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As illustrated in Fig. 2, the refrigerator 1 includes a compressor 12 in a lowermost portion on the rear
surface side thereof. A refrigerant compressed by the 20compressor 12 is condensed by a condenser
(not shown). The condensed refrigerant is decompressed by a capillary (not shown), which serves as a

pressure reddrettddpdasemirResathrebigpsantaraptidieshihe eorleirdonisgacearpupad the cooler 13
is cooled by heat removal occurring due to the evaporation. The compressor 12, the condenser (not

sho_vvn), t_he @@@nwakwﬁ@t %ﬁ&Vﬁ?ﬁ&bﬁ@@@ﬂﬁé%‘@é&ﬂ@‘f@@&@,@%&Q@&ﬁ@%@é!@ﬁI@'fbﬁfiﬁ a
refrigeration BYo%n ﬂ nq%ﬁt fgp%ﬁat%qgsc%% gp?h%lEg%oé?rdbhg\ﬂggg[?s%%z?ﬂro%dc%}ﬁ@g%q{eﬁéo flow toward the

refrigerator compa a e freezer compartmen air blowing duct 17
formed of, fodefiasniayaibiystsvenst thansfit)Spooolegaomitiet Ban shefessr Suléaot thidegefOgerator
compartment 5. Cold air is directed into the refrigerator corpgartment 5 through the cold air blowing duct

17. Acontrol PhIUaifs RhealbALyHHBICAEMNFE FrdlfieanyiRkRanebAP sidBOraHIgEP ir blowing duct
17 s0 as to coyghLiheRAHAT IR HUG diowlliPaReUe! RapsliR JeRE 8l bsface ofihe

refrigerator compartment 5 on the rear surface side. One 5or a plurality of cold air outlets are open in the
control paneltis cOllearefitietaioitberoparohemd dhd Guidcaldraimilimiing Butows twouslutieate with each
other through thae c%ﬂ air ouélets o; the CO§1FOI anel 15. Cold air from the fan 1zéfowst rough the cold

air blowing diRIE AN I8 i BTG HS: ES P AR SAMRUIGRTAE LI i o ets of the

control panelchh APORIERS of tHe daRRHEM 380Wn) provided in the cold air blowing duct 17, the
compressor 12, and the fan 14 are controlled by a controller (not shown) such as a control circuit. The

contBller detects tiO%thperatures of the refrigerator compartment 5 and the freezer compartment 6

‘rJ:f'rrl‘g a temperaturg 9&&{?}?&“@1 eéﬂ%%gﬂ?éb%%mﬁr{ﬂésé%ﬁa %ﬁ%’ﬂMﬁ%ﬁBkg Ehf t%%oéié}%ﬁﬁ%%%}ty of the
geration cycle, starting and stopping'of cooling operation, opening and closing of the damper, and
operational siteantittie: fan 14 seetbattiotesbhyargentestipefadt stoarg sticinedardhe stoiragi.
Compartmenthhe[OCOO%?;O[”Sé[rr lé((:attlé[:?sot%eR ?ef%gpeerr%tt%rréoorp h%rtrrgf?iggrator compartment 5 and the
freezer compartment 6 using a temperature detecting devices such as thermistors
15 and controls the cooling capacity of the refrigeration cycle, starting and stopping of
cooling operation, opening and closing of the damper, and operational state of the fan
14 so that the set target temperatures are attained in the storage compartments.
[0016]
[Structure of Refrigerator Compartment]
20 (Structure inside Refrigerator Compartment)
As illustrated in Figs. 1 and 2, a plurality of drawer cases 18 are provided in a
lower portion of the refrigerator compartment 5, and a plurality of transparent shelves
20 are removably provided above the drawer cases 18. The transparent shelves 20
are formed of a light-transmissive material such as transparent glass or transparent
25 synthetic resin. A space above the drawer cases 18 of the refrigerator compartment 5
is separated in the up-down direction by the transparent shelves 20. The user can
place food on the transparent shelves 20. The lowermost transparent shelf 20 (this
shelf may be referred to as a "transparent shelf 201" for distinction) is provided above

the drawer cases 18 and defines a bottom surface of the space above the drawer

30 cases 18. The drawer cases 18 are not necessarily provided. Although four
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20(Structure inside Refrigerator Compartment) As illustrated in Figs. 1 and 2, a plurality of drawer
cases 18 are provided in a lower portion of the refrigerator compartment 5, and a plurality of transparent
shelves 20 are removably provided above the drawer cases 18. The transparent shelves 20 are formed of

a light-transnyiggireateHalvedchoas érprandéanh ahassxahipinapatanbd as Yithedmiest. A &pace above
the drawer cases 18 of the refrigerator compartment 5 is separated in the up-down direction by the

transparent shéfigienpthatiae 18ast e iaeeatssd IiethddhmBiieat shelves 20. The lowermost
transparent shelf ZCR) t{lﬁ shelf may be referred to as a "transparent shelf 201" for distinction) is provided
above the drawer cases 18 and defines a bottom surface of the space above the drawer 30cases 18. The
drawer casegFiBalrimbineeedsaidky) provided. Although four transparent shelves 20 are provided in the
example described in Embodiment 1, it is sufficient that at least one transparent shelf 20 be provided.

(0017 (First llumirfdibs: Waipasien dryicm 30 in slrss ihar ity slerpcsi R gt i@érence to Figs. 1 to 4.
Fig. 3 15 & perspecie Yenofadnain ROVIAD §f 2k U008 feving Ranesibaje Embodiment 1. Fig

4 is a perspective view of the main portion of the first illumination device according to Embodiment 1 with
a cover of thadirstdingrimbtitodieveed terhigyedis HOpers festiviluntnatibthel evadge Botisrpebiieed in a ceiling

16 of the refrigerator corr t 5. Moy ifically, the first jlluminati ice 30 is located at
posttion closi o NS ENLRAES SRR AL St e RALE 6Pl o Al substantily contral

portion in a depthslifRetigs fldhereldgerator compartment 5. The first illumination device 30 occupies
from about 50 to 90% of the inside of the 15refrigerator compartment 5 in terms of the width. [0018]
As ilstrated in FigTe fiistfilspinaipradiRiricgesfce BridastaLalbhlin@bbartemesaiider unit 33, and

oo SRS e L USRI Bl o e o
32. position closer to the front surface side (on the left side of the page of Fig. 2) than a
substantially central portion in a depth direction of the refrigerator compartment 5.
The first illumination device 30 occupies from about 50 to 90% of the inside of the
15 refrigerator compartment 5 in terms of the width.
[0018]
As illustrated in Fig. 4, the first illumination device 30 includes a mounting
board 32, a holder unit 33, and a cover 34. A plurality of light emitting diodes 31
(LEDSs) that emit white light are mounted on the mounting board 32. The holder unit
20 33 holds the mounting board 32, and the cover 34 covers the mounting board 32.
The mounting board 32 has a shape elongated in the width direction and is provided
in the holder unit 33 such that the longitudinal direction thereof matches the width
direction of the refrigerator compartment 5. The plurality of LEDs 31 that serve as
light sources are spaced apart with one another at specified intervals in the
25 longitudinal direction of the mounting board 32. Although an example in which the
LEDs 31 are used as the light sources is described, the light sources are not limited
to LEDs. Leads (not shown) are connected to the mounting board 32 for energizing
the mounting board 32. The energizing state of the mounting board 32 is controlled
by the controller (not shown). The mounting board 32 is attached to the ceiling 16 of

30 the refrigerator compartment 5 through the holder unit 33. The cover 34, which is
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The mounting board 32 has a shape elongated in the width direction and is provided in the holder unit 33
such that the longitudinal direction thereof matches the width direction of the refrigerator compartment 5.
The plurality of LEDs 31 that serve as light sources are spaced apart with one another at specified

intervals in thgrréd @by dixahgiectian iibmisyunrg HagidnsticAlbiaughtas meangple in which the
LEDs 31 are used as the light sources is described, the light sources are not limited to LEDs. Leads (not
shown) are cAiREE SR SR PPbexH Sded értdilaPihne mounting board 32. The energizing
state of the mountil‘rl%??grd 32 is controlled by the controller (not shown). The mounting board 32 is
attached to the ceiling 16 of 30the refrigerator compartment 5 through the holder unit 33. The cover 34,
which is formed ofTfer fazaihpiendiihit- titans Esmeigidighit syatieticoasin tawdhe thiesfrimedidehed so as to
cover a light exit side of the LEDs 31. [0019] The first illumination device 30 emits light that is directed

toward the frEhtSGHEBTH IHETIOBM I ERIRFTUIRIR RS (DB A& N RRIAYE IS HIF 1B 89 First
lumination dexjes. 39, 3RA prefSEalyiiRARAGIRURTEhinG HRRlcdR iR dRRIRAINGR Iy ADOUL 1 o 5

relative to a direction toward the position immediately below the first illumination device 30. The
illumination direxBonetsdtine thratdihetinationatdive BB ikosstimediaetifieotirtetitrsby, for example,

holding the mpunting board. 32, which is 10inclined by a desired gngle, using.the holder_unit 33. The
lumination YGRS B e Hurd R B BB e rar ot s HiredhETarRg dBHES: ThiPor an area to
be illuminategddliymisaiineangied tontbe fspeitamprativndryise #dUNRIboaREgDMIERIRation Device)
15Next, a second illumination device 40 is described with reference to Figs. 1, 2,5t0 6.  Fig.5isa
persigkctive WENNeHDadesbatorngien 4eiberias RriaRtbH 3@vitkeltBramipfodratbeniRidRe 1. Fig. 6 is a

perspective ‘fiFs“é’iﬁ%gﬂ%%gﬁgéogooie%?ﬁ%%H%HHBW%?H?é‘c%%‘(!e‘%‘?iﬁ‘&%‘?%“aﬂég fopgodiment 1 with a

cover of the seco evice removed.
illuminated (illumination angle) by the first illumination device 30.
[0020]
(Second lllumination Device)
15 Next, a second illumination device 40 is described with reference to Figs. 1, 2,
5to 6.

Fig. 5 is a perspective view of a main portion of a second illumination device
according to Embodiment 1. Fig. 6 is a perspective view of the main portion of the
second illumination device according to Embodiment 1 with a cover of the second

20 illumination device removed.

The second illumination device 40 is provided on the control panel 15 that
defines the wall surface of the refrigerator compartment 5 on the rear surface side.
More specifically, the second illumination device 40 is located at a position below the
upper three transparent shelves 20 and slightly above the lowermost transparent shelf

25 201. In Embodiment 1, the second illumination device 40 is located at an area below
a substantially central portion of the refrigerator compartment 5 in the height direction.
The second illumination device 40 is preferably provided in the lower portion of the
refrigerator compartment 5 where light emitted from the first illumination device 30 is
comparatively difficult to reach. The second illumination device 40 occupies from

30 about 50 to 90% of the inside of the refrigerator compartment 5 in terms of the width.
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The second illumination device 40 is provided on the control panel 15 that defines the wall surface of the
refrigerator compartment 5 on the rear surface side. More specifically, the second illumination device 40
is located at a position below the upper three transparent shelves 20 and slightly above the lowermost
transparent shelf 2fg34] In Embodiment 1, the second illumination device 40 is located at an area below
a substantially central portion of the refrigerator compartment 5 in the height direction. The second

illumination device Hteissensr AR pASGR 68V eI Bkides rdsrrenting RaAtkfdior Beldgawiient 5 where
liaht ermitted Pl . . Vel difficul g
ight emitte HQTQ&%% g&é‘J%’E.'Q;‘&%%@Q&PL ?%ﬁg@éﬁﬁ WPﬁt%'C}%%IEQ Fﬁ@fﬁe&%%?ﬁgon

illumination device 40 occupies out 50 to e insi e refrigerator compartment 5 in
terms of the wisliintif§®a4fd 42 hereeioolddrillummis@tiohislgwioactihting udesdapoumdite: lboaed 42, a holder

unit 43, and a cover 44. A plurality of LEDs 41 that emit white light are mounted on the mounting board

42. The holdéf GRXYLS KSR HEbRARIT Boat BB OLRHNG Tt S NASR FEAPtE!PRERAIRhY board 42.
The mounting, BQgtekA<irBash 2MARS SipLpatasdn HeIYHEHD ARECHPELADR iReFEbEHERCIRAL fhe longitudinal

direction thereof matches the width direction of the refrigerator compartment 5. The plurality of LEDs 41
that serve aswidtit dnecties af¢hspabegksgartonitipanmentdihdihat @pedificof intdrsald thaheekvegitudinal

directi f th ting board 42. Alt h lej hich th 0 LEDs 41 d the light
Corons e PP A Al Shrcad S e & S oA R A TS comectod! o foe

mounting boasAcfd dRTaf BREGHHRHIBIROINITG Ak 42. MR Qi ieehiiple iafuihfcm@ienting board 42
is controlled by the controller (not shown). The mounting board 42 is attached to the control panel 15

throﬂ:@h_ the ﬂ{ﬁ@ﬁr%ﬁf&&?ﬁﬁ@ééﬁ@ﬂigm %Wi@@%if‘r(ﬂﬁﬁé_ﬂtﬁ? ’f&eé_wihé%{rﬁgﬁta@m%ﬁmﬁ%éive glass,
synthetic resyg, Qrite [ikg ?ﬁﬂ%?&ﬁ&ﬁn_ °a%368n%%‘|é?éoat8€lﬁé%%ébhﬁﬁ‘@%&%?ﬂﬁ%r%e@ The second
g In elat e

illumination device 40 emits light in a direction inclined upward r etot orizontal diréction. Since
the second ilthmimatiotndenoeedibis Rixatashgzriy thardavieieordiomiafythearefrigasaiontcollepartment 5,
light emitted from the second illumination device 40 is directed upward from the lower portion of the

refrigerator cBY PSRRIt SheyPluiagagideing Beatlifd i aieetife iisioe ernHe! igkrator
compartment 8.4 g JHRINGSRRAirGCESN Phing vecend iR RAIARAPYICRFBXEIRR [ghdirection of the

center line of an area to be illuminated
15 transmissive glass, synthetic resin, or the like, is attached so as to cover a light exit
side of the LEDs 41.
[0022]
The second illumination device 40 emits light in a direction inclined upward
relative to the horizontal direction. Since the second illumination device 40 is
20 attached in the lower portion of the refrigerator compartment 5, light emitted from the
second illumination device 40 is directed upward from the lower portion of the
refrigerator compartment 5 on the rear surface side so as to illuminate the inside of
the refrigerator compartment 5. The illumination direction of the second illumination
device 40 refers to a direction of the center line of an area to be illuminated
25 (ilumination angle) by the second illumination device 40.
[0023]
[Operation]
Operation of the thus structured refrigerator 1 according to Embodiment 1 is

described below.



25(illumination angle) by the second illumination device 40. [0023] [Operation]  Operation of the thus
structured refrigerator 1 according to Embodiment 1 is described below. A door open/close sensor
(not shown), which detects whether the refrigerator compartment door 7 is open or closed, is provided in

the refrigerator compgstinept fic\deseine Fefidd SFYRN QAR eestitd Oplethis: hesedrigeitier of the
mounting board 32 and the mounting board 42 is energized, and accordingly, the inside of the refrigerator

5 compartmetBraripe midaniatdiONPREH fespskigdrdaed inphrredigeias Tanpaen@atBrward
currents flow, t i ther j . emit white
light. The wh@ﬁﬁfﬁ%rﬁ%@fﬁ%@ﬁ%ﬁ%@%ﬁ S.E@’rﬁ%ﬁ%ﬁeﬁﬂ%ﬁ%ﬁﬁg@o&@&%gd 44 and

illuminates trenthsheenafuthintebigedatlricenyrgitsw: pindl. dveiiing yheialinsiteade thiheefrigeiatof the
10refrigerator compartment 5 is transmitted through the Iitght-transmissive transparent shelves 20 and

ilumifates fGGHTPALBIE Hrrise L HspURSR Shies Hoe GRS R HFSMMARTERIFPEEYiE 30 and the
second iluminalion e d daReMATBRINRIERTBSIR IR HbaRaty sampRiAEsyp. that is, each

occupy about 50 to 90% of the inside of the refrigerator compartment 5 in terms of the width, light easily
reaches left Thanugitie sidesHllaidebldb tmitafhgelagot. cOmpaitadghSemitiscbltomshie inside of the

fri t { to b brightly illuminated. [0024 The light emitted f the first
aminaion dRRAGD AL R A FOHE Ty 50 11 &3 AMIRSTIERING o  recton
toward the pqsifindrmedinigly2QesaphmBratsliuminagernidavinaritidiidhisitlupinpgon, when food

in the refrigerator compartment 5 is pulled forward from the transparent shelves 20 or pulled forward on
the #BnspareRirIRERIEE COMPRTRENSEriSA Aa81 et bfananitin kahiternaoisiMe firashaieMation device

30 iIIuminategﬁlewl%%Q | Iéﬁéﬁiﬂ@‘e%%%%é% éﬁd&?g&doﬁd?ﬁg ﬂgﬁggg%ﬁ%%%\?gg?g} r?c'?es%%rﬁ%ttShelves 20.

Thus, labeling or the u orward from or pulle on the transparent shelves
20 becomes imonnatearyevied80 Acdahdisghond diugeintaich elgvisbeirenoh theybkeeatdhe food, the user
can easily check Iabeli%‘rgs or the like of the food without completely taking the food out of the refrigerator

compartment SRS BILRRIAINE FO5PESHRBRG? I1GRTify SRAIS GRTHIRY BB AR IR B he' Bfigerator 1.

30[0025] inside of the refrigerator compartment 5 in terms of the width, light easily reaches left
15 and right side wall sides of the refrigerator compartment 5. This allows the inside of
the refrigerator compartment 5 to be more brightly illuminated.
[0024]
The light emitted from the first illumination device 30 is inclined toward the front
side by 1 to 5° (for example, 1°) relative to a direction toward the position immediately
20 below the first illumination device 30. With this illumination, when food in the
refrigerator compartment 5 is pulled forward from the transparent shelves 20 or pulled
forward on the transparent shelves 20 by the user, at least part of the light emitted
from the first illumination device 30 illuminates the food having been pulled forward
from or pulled forward on the transparent shelves 20. Thus, labeling or the like of the
25 food pulled forward from or pulled forward on the transparent shelves 20 becomes
more clearly visible. Accordingly, in order to check labeling or the like of the food, the
user can easily check labeling or the like of the food without completely taking the
food out of the refrigerator compartment 5 and exposing the food to indoor lighting.
This improves usability of the refrigerator 1.

30 [0025]
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The light emitted from the second illumination device 40 is directed upward from the lower portion of the
refrigerator compartment 5 on the rear surface side so as to illuminate the inside of the refrigerator
compartment 5. Thus, the inside of the refrigerator compartment 5 is illuminated from above by light

emitted from the firshgiliymisaitedeydce G asshiramnialaw by diabé amigestdesy tsweggond illumination
device 40. Accordingly, when a number of pieces of food are placed, for example, on the upper

transparent é‘ﬁ@ﬂ/@éeZQV&fdJﬂﬁéqmﬁi therrefriaaipiof RARIPATBIS ticviee Be f@@lé@k@@%??ﬁ?e%@%ﬁeces of
food, a portiqy mbm@%ﬁéfiﬂsﬁﬂ&?&&%ﬁﬁé‘?&ﬁ@gé@tt}?!:%% Tiite {"g?‘pﬁ{&@@@%\ﬁ&ez& i dlluminated by the

light from the second illumination 10device urthermore, when a number of pieces of food are placed,
for example, refridie dooventrpasparans s életatcdricdtheltight tpiiythesdcahtiohuthinétzn device 40 is
blocked by these pieces of food, a portion of the refrigerator compartment 5 above these transparent

shelves 20 id HTHIRUREA'BY R RgtchbRmRE AP eA#PEdiRER 138 SPRRRT 4heBIRAETo Embodiment
1 the inside g 55 eRIGBFRIREIGORATINAhBer 3 HecBe Rilahive Hunlinted andtigedapaced therein

becomes more clearly visible. [0026] Embodiment 2 In Embodiment 2, the differences between
Embodimentthé appk? taospaiah; J0eless@eand theTghistronttiheditst ihemitatipratevidead@dsding to
Embodiment 2 illustrated in Figs. 1, 2, 3, and 5 are similar to that of Embodiment 1, _[0027] As illustrated in
Figs. 10 3 AKCHE DRGERERS AR PO RGP AT SIS AR EHLHEbF SHRRE the inner
casing 3 forneskefirasiparaist SrRDeabins|mtiamsatesiatik RanedmmseidesbitqpmpreRketween the

outer casing 2 and the inner casing 3. The outer casing 2, the inner casing 3, and the heat insulating

matéfal 4 Q@ﬁé%é%hgww@ﬁéqﬁriy@%@ '1‘4”_1“?@ iﬁfs_m%c@ﬁ l‘Pﬂ‘é‘Qﬁﬁé}f enegS HitRaBRigerator 1 is
separated '”8ﬂ%éor6{8¥¥’lr§l§§§£%hb§/h‘é1$e§% gﬁ%‘!ﬁg'ﬁgrﬁgpﬁﬁa&%nsecond illumination device

40 is blocked by these pieces of food, a portion of the refrigerator compartment 5
above these transparent shelves 20 is illuminated by the light from the first
illumination device 30. Thus, according to Embodiment 1, the inside of the
15 refrigerator compartment 5 can be more brightly illuminated and food placed therein
becomes more clearly visible.
[0026]
Embodiment 2
In Embodiment 2, the differences between Embodiments 1 and 2 are mainly
20 described.
The structures of the refrigerator 1 according to Embodiment 2 illustrated in
Figs. 1, 2, 3, and 5 are similar to that of Embodiment 1.
[0027]
As illustrated in Figs. 1 to 3 and 5, the refrigerator 1 includes the outer casing 2
25 formed of a steel sheet, the inner casing 3 formed of resin, and the heat insulation
material 4 foamed and filled into a space between the outer casing 2 and the inner
casing 3. The outer casing 2, the inner casing 3, and the heat insulating material 4
define the shell of the refrigerator 1. The inside of the inner casing 3 of the
refrigerator 1 is separated in the up-down direction by the heat insulating separation

30 wall 11, thereby defining the refrigerator compartment 5 in the upper portion and the

11



30wall 11, thereby defining the refrigerator compartment 5 in the upper portion and the freezer
compartment 6 in the lower portion. The refrigerator compartment door 7 is provided on the front surface
of the refrigerator compartment 5, and the freezer compartment door 8 is provided for the freezer

compartment@elhiesengiEtERERScArERENdReFQ HIESE. Of fembpidiengidt LoRIPAZSENt doibhitery to

Embodiment 1, the plurality of drawer cases 18 and the plurality of transparent shelves 20 are provided in
the refrigeratBfQ¥iap&triitirsnjcuoreridhRItpHiaaIRIAIDEvIealITA R s ANk M A86AIevice 30A

according to gdﬂ%%%‘eerﬂtéb% a9sIBod R ﬁTSrf?é‘&?eFocgﬂ'#gatgrE en 620 dse strq gl dS,ppperspective

view of the main portion o rst illumination device accor odiment 2 with a cover of the first
illumination deniiter tertweedo | @AY dimehe first illumination device 30A is provided in the ceiling 16 of the
refrigerator compartment 5. More specifically, the first illumination device 30A is located at a position
close? to the front dAR8k side (on the left side of the page of Fig. 2) than the substantially central portion

in the depth directiafof-the tPEIRRSRIRFP TRAETHIERLIRY Shar et  lumisation daxice BRAgpupies from
about 50 to 90% of the inside of the 20refrigerator compartment 5 in terms of the width. [0031] As

illustrated in Fanspatkeetfiyseillesrifaierpdavitss 30 heacetigingtoo cmpadimanits2 includes a plurality of
mounting boards S:E%%gg]d 35b (the mounting boards 35a and 35b may be collectively referred to as
"mounting boards

(First lllumination Device)

10 Afirst illumination device 30A according to Embodiment 2 is described with
reference to Figs. 1, 2, 3, and 7.

Fig. 7 is a perspective view of the main portion of a first illumination device
according to Embodiment 2 with a cover of the first illumination device removed.
[0030]

15 The first illumination device 30A is provided in the ceiling 16 of the refrigerator
compartment 5. More specifically, the first illumination device 30Ais located at a
position closer to the front surface side (on the left side of the page of Fig. 2) than the
substantially central portion in the depth direction of the refrigerator compartment 5.
The first illumination device 30A occupies from about 50 to 90% of the inside of the

20 refrigerator compartment 5 in terms of the width.

[0031]

As illustrated in Fig. 7, the first illumination device 30A according to
Embodiment 2 includes a plurality of mounting boards 35a and 35b (the mounting
boards 35a and 35b may be collectively referred to as "mounting boards 35"

25 hereafter), the holder unit 33, and the cover 34. The plurality of LEDs 31 that emit
white light are mounted on the plurality of mounting boards 35. The holder unit 33
holds the plurality of mounting boards 35, and the cover 34 covers the plurality of
mounting boards 35. The mounting boards 35 each have a shape elongated in the
width direction. The mounting boards 35 are arranged in series with each other with

30 respect to the longitudinal direction thereof in the holder unit 33. The plurality of
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25hereatfter), the holder unit 33, and the cover 34. The plurality of LEDs 31 that emit white light are
mounted on the plurality of mounting boards 35. The holder unit 33 holds the plurality of mounting boards
35, and the cover 34 covers the plurality of mounting boards 35. The mounting boards 35 each have a

shape elongatedinrigdvdeib shracsieonspbledentingt eardsgiddriaiianged ihesessauitheach other
with 30respect to the longitudinal direction thereof in the holder unit 33. The plurality of mounting boards

35 are dispo$eR] Wit dHactios RFihrRUETHEPtRFREEMPREBEBR hratdRePIHE e dRiaetfInase the refrigerator
compartmen [ t \yitk . ified intervals in the
ongiucinal QLS B B e B g g e g
boards 35 fonbeim@rgjzingrtise3foustidg @Poaktnah) dleoenargizdgostaas@irttiegbourdingsooards 35 are
controlled by the controller (not shown). The mounting boards 35 are attached tg the ceiling 16 of the

refrigérator cBRFHAZNMERISTIHGULR fPRAFSIRS uﬂ?@%?efﬂiéieg\?é"f‘@ﬁ,%mémgWB?H%BQ%%%éxam ple,

light-transmisgive Hashe S IRIE SRFIPTHBE VIS, 2HREREI SARPIeFaY staflight el sigle of the

LEDs 31. Although an 10example in which the mounting boards 35'include two mounting boards 35 is

described in tmbeitlirpditt of, tireraefiog ermios coopaitydnd &ty @B Mthe e lgesvidéJ00B.]coveT he first
illumination device 30A emits light that is directed toward the front side in the depth direction with respect
o & bositon Ter i DS AT D RS A hes g PIIEISER M toward the
front side in the depth-@ieatindaaeevéitie hielaiteiaifrctioniayarditheugasiion immediately
below the first illumination device 30A. The illumination direction of the first illumination device 30A is set

in a%%eci_fiec?dﬁr@@ﬂi%mw*ﬂ_i%‘r %W@Eimlmémhﬂﬂg%wgag\hﬁﬁfﬁﬁs3ﬁﬂ§!ined_ by a desired
e R D R L it
perspective view of@8#in portion of a second illumination device
The first illumination device 30A emits light that is directed toward the front side
in the depth direction with respect to a position immediately below the first illumination
15 device 30A, and preferably inclined toward the front side in the depth direction by
about 1 to 5° relative to a direction toward the position immediately below the first
illumination device 30A. The illumination direction of the first illumination device 30A
is set in a specified direction by, for example, holding the mounting boards 35, which
is inclined by a desired angle, using the holder unit 33.
20 [0033]
(Second lllumination Device)
A second illumination device 40A according to Embodiment 2 is described with
reference to Figs. 1, 2, 5, and 8.
Fig. 8 is a perspective view of a main portion of a second illumination device
25 according to Embodiment 2 with a cover of the second illumination device removed.
[0034]
The second illumination device 40A is provided on the control panel 15 that
defines the wall surface of the refrigerator compartment 5 on the rear surface side.
More specifically, the second illumination device 40A is located at a position below the

30 upper three transparent shelves 20 and slightly above the lowermost transparent shelf

13



25according to Embodiment 2 with a cover of the second illumination device removed. [0034] The
second illumination device 40A is provided on the control panel 15 that defines the wall surface of the
refrigerator compartment 5 on the rear surface side. More specifically, the second illumination device 40A

is located at aqaosjiiEhitriaméne SAHBRREBHE fItimsporcab Boelues ROandesliahthe abeye the lowermost
transparent shelf 201. In Embodiment 2, the second illumination device 40A is located at the area below

the s_ubs_tantibﬁ&?b@ﬁﬁeﬂ%ﬁﬁﬂ%f’WF@@@’E&BP&M@F&W&@ FPERRAETGHE girechemetE second
lllumination Vé‘&ﬁ%‘hqAr e 8&8%‘35%9@%\5'{?&%%28 N %?é?'@rﬁt@;/ | I\ﬂ é@ﬁ{%%rlg@%}partment 5 where

light emitted from the first illumination 5device IS comparative cult to reach. The second
illumination dsfidendsiAheaetipiesafianaicatbetoPNbe el ihktiositeofihe tedigetatomitatipartment 5 in
terms of the width. [0035] The second illumination device 40A includes a plurality of mounting boards 45a

10and 45b (tHEVABANMG FORRA ANE MW FRAGHE cRGAGERP FetbimialPa JaYiE8 4 MY boards 45"
hereatter), the-holfEs #BhABoRREdhE S6YEbAte MBIHENYHRY fekdeAtoiarsmatwiies!ight are mounted

on the plurality of mounting boards 45. The holder unit 43 holds the plurality of mounting boards 45, and
the cover 44 teowersfttee piidthlity of mounting boards 45. The mounting boards 45 each have a shape
15elongated in the{ﬁéc?f direction. The mounting boards 45 are arranged in series with each other with
respect to the long | direction thereof in the holder unit 43. The plurality of mounting boards 45 are

disposed such thattthe seagiHGIDAiAERSHIOR [ReraoAmaliches haumdiip shrastianref Hoarftgarator
compartment 5. Leads (not shown) are connected to the mounting boards 45 for energizing the mounting

boatds 2045amﬁé%éﬂ‘lﬁz’iﬁf@Jthﬂ@@%rﬁ%%@@ﬁﬁnﬁbdﬁwsiMS@H@C@Mﬁh‘dﬂ&fw fRexgontroller (not
o o AR AR5 AR A S R T e e U 2 e
S0 as to covarEDlight ehdt siae whikelightRsedhoblitaligh e pkaaipjefmwbitinthisosadsntig boards 45
include two 25mounting boards 45 is described in Embodiment 2, three or more mounting boards 45
The holder unit 43 holds the plurality of mounting boards 45, and the cover 44 covers
the plurality of mounting boards 45. The mounting boards 45 each have a shape
15 elongated in the width direction. The mounting boards 45 are arranged in series with
each other with respect to the longitudinal direction thereof in the holder unit 43. The
plurality of mounting boards 45 are disposed such that the longitudinal direction
thereof matches the width direction of the refrigerator compartment 5. Leads (not
shown) are connected to the mounting boards 45 for energizing the mounting boards
20 45. The energizing states of the mounting boards 45 are controlled by the controller
(not shown). The mounting boards 45 are attached to the control panel 15 through
the holder unit 43. The cover 44, which is formed of, for example, light-transmissive
glass, synthetic resin, or the like, is attached so as to cover a light exit side of the
LEDs 41. Although an example in which the mounting boards 45 include two
25 mounting boards 45 is described in Embodiment 2, three or more mounting boards 45
may be provided.
[0036]
The second illumination device 40A emits light in a direction inclined upward

relative to the horizontal direction. Since the second illumination device 40A is

30 attached in the lower portion of the refrigerator compartment 5, light emitted from the
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may be provided. [0036] The second illumination device 40A emits light in a direction inclined upward
relative to the horizontal direction. Since the second illumination device 40A is 30attached in the lower
portion of the refrigerator compartment 5, light emitted from the second illumination device 40A is

directed upwasddramithadawst asrlieruohtRedirfcigaraiifampal meeppdRR FesttRErface side so as to
illuminate the inside of the refrigerator compartment 5. [0037] 5[Operation] Operation of the thus

structured refR§ERIRIOL GFBBAHIMG 16 EPRUHEIRahfYracesidRR RS R WUMInate Ehgdasidp@h/close sensor
(not shown),twgi%}r%%tr%%ﬁ M&%&A&wgﬁtrbefrigerator compartment door 7 is open or closed, is provided in
nt5."10Wh

the refrigerator compartme en the refrigerator compartment door 7 is closed, neither of the
mounting boards 3f@aa the mounting boards 45 is energized, and accordingly, the inside of the
refrigerator compartment 5 is not illuminated. When the refrigerator compartment door 7 is opened,
forwatd curréﬁ’t%eﬁﬁwmrough the mounting boards 35 and 45, thereby causing the LEDs 31 and 41 to

emit white light. The While WGt GEMHES SR fekidempt 2t ébhdmy 0 ERiHGA UL the covers 34

and 44 and illuminates the inside of the refrigerator compartment 5. The light that illuminates the inside of
the refrigeratdesuibpdiaient 5 is transmitted through the light-transmissive transparent shelves 20 and

illuminates food placed on the t t shelves 20. Since the first illumination device 30A and th
Soton iomination DEUIER ALK AR of G bUIEh T SURAE L LR A LR 0t s, ach

occupy aboug5@3ariAdhidbe insieeerl sheiseligesHrl RBMREHBe Bk BRI BsApARe it light easily

reaches the left and right side wall sides of the refrigerator compartment 5. This allows the inside of the

refrigfrator cWﬁEﬁﬂFﬁéﬁf@ﬁﬁ%@r FRIFOHHHRI ddniniatel@SEIb ISTths TRk MieURtRsuParAshe first
lllumination %gﬁdelﬂé Hﬁo‘@ﬁ!fﬂ&%ég}l&%rgé@energized, and accordingly, the inside of the

refrigerator compartment 5 is not illuminated. When the refrigerator compartment
door 7 is opened, forward currents flow through the mounting boards 35 and 45,
thereby causing the LEDs 31 and 41 to emit white light. The white light emitted from

15 the LEDs 31 and 41 is transmitted through the covers 34 and 44 and illuminates the
inside of the refrigerator compartment 5. The light that illuminates the inside of the
refrigerator compartment 5 is transmitted through the light-transmissive transparent
shelves 20 and illuminates food placed on the transparent shelves 20. Since the first
illumination device 30A and the second illumination device 40A each largely extend

20 inside the refrigerator compartment 5, that is, each occupy about 50 to 90% of the
inside of the refrigerator compartment 5 in terms of the width, light easily reaches the
left and right side wall sides of the refrigerator compartment 5. This allows the inside
of the refrigerator compartment 5 to be more brightly illuminated.

[0038]

25 The light emitted from the first illumination device 30A is inclined toward the
front side by 1 to 5° (for example, 1°) relative to a direction toward the position
immediately below the first illumination device 30A. With this illumination, when food
in the refrigerator compartment 5 is pulled forward from the transparent shelves 20 or
pulled forward on the transparent shelves 20 by the user, at least part of the light

30 emitted from the first illumination device 30A illuminates the food having been pulled
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front side by 1 to 5 (for example, 10) relative to a direction toward the position immediately below the first
illumination device 30A. With this illumination, when food in the refrigerator compartment 5 is pulled
forward from the transparent shelves 20 or pulled forward on the transparent shelves 20 by the user, at

least part of fapiigratraiiawitiradtore diest ileriaiRnae isaa viluminatesiimépadaving been
pulled forward from or pulled forward on the transparent shelves 20. Thus, labeling or the like of the food

pulled forwa@(ﬁ@ﬁﬁtﬁ @%Mm&fdv@rdtﬁ@m_ahﬁyaeéﬁpgﬁ@ld@ Zbelié%@?ﬁééem&*éeb‘lééﬁ@ visible. _
Accordingly, H%@&%%E%S%f&[}é/%&%& Q?&%Sir?ég:ﬁfg%r%ec%% m@@?ﬁw E{é;ﬁé%‘(?Pﬁl@g or the like

of the food without complete king the food ou e refrigerator compartmen exposing the
food to indodiobdhtinguddrisampesigs healbikhityetn ther takrije atanha .f§o0B8khout Toenjigibgmitted from the
second illumination device 40A is directed upward from the lower portion of the refrigerator compartment

5 on the reart@A8dBesiARARBUAS bR RITHIRHAIR GRNPRIHBSS! thatdmRasig LS ipRRtRdMe Thus, the
inside of the ﬁamg@r_aqq{iggﬂbpg\ygg%ragij@lyqﬂg%@ﬁgg%lappve by light emitted from the first

illumination device 30A and from below by light emittéd from the second illumination device 40A.
Accordingly, when Q0gfhber of pieces of food are placed, for example, on the upper transparent shelves

20 and the light from the first illumjnation device 1530A is hlocked.b se pieces of food, the portion of
tne rofigerator com P M SElo y TLLE SFARE LR SP At S ALy Rt rom the.
second illumipgiiaReliRviee FoHiof BFtirr RRaIge it anERARIMPERIAGAS REdPadrRiceRirkesh fy example,

on the lower transparent shelves 20 and the light from the second illumination device 40A is blocked by

thespiecestefifgatnattperisife tfHeomtnraiatsosmapaIeMent ShvsoleetmsiderdinBparent shelves 20
is illuminate . ' irst i inatl i I hy ' iment 2, the
inside of the%g%glaeﬁ%ﬂ%%ﬁ%gﬁ%@rﬁ g i@r@%ﬁ%@ﬁﬁ%ﬂ%ﬁ%ﬁ% o%t@ E]rgcl:?gé{therein

becomes moitkicieatlprvisibiee [B0ABhATHork bowi el 2, dimittis fridlinthieas svotie vioend@fAoand the second
illumination device 40A respectiv%?/ include the plurality of mounting boards 35 and the plurality of
&

mounting boSRYCES Crhif\GRBIALEE WRRRAIRYAL TSR] RIS QARG R FRIAREA 0RAMSN comparison
with that of the, first ilyainatippdericshaieLo6 Ah8 1RBGERTEIF 1RR% SR MiARIDE §MeyNting board 45

in comparison with that of the second 30illumination device 40A to be reduced. Accordingly, when each
mouliting bo&f@A3S blocked by these pieces of food, the portion of the refrigerator compartment 5

below these transparent shelves 20 is illuminated by the light from the second
illumination device 40A. Furthermore, when a number of pieces of food are placed,
for example, on the lower transparent shelves 20 and the light from the second
illumination device 40A is blocked by these pieces of food, the portion of the

20 refrigerator compartment 5 above these transparent shelves 20 is illuminated by the
light from the first illumination device 30A. Thus, according to Embodiment 2, the
inside of the refrigerator compartment 5 can be more brightly illuminated and food
placed therein becomes more clearly visible.

[0040]

25 In Embodiment 2, the first illumination device 30A and the second illumination
device 40A respectively include the plurality of mounting boards 35 and the plurality of
mounting boards 45. This allows the length in the long side of a single mounting
board 35 in comparison with that of the first illumination device 30A and the length in
the long side of a single mounting board 45 in comparison with that of the second

30 illumination device 40A to be reduced. Accordingly, when each mounting board 35
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and each mounting board 45 are respectively attached to the holder unit 33 and 43, and when the leads
for energizing are connected to each mounting board 35 and each mounting board 45, stress acting on
each mounting board 35 and each mounting board 45 can be reduced. Thus, removal of mounted

components ahgl dBeh it sesedteaking esfhredirg ltthentpiitironbriidsnisnthdagaused by

stress can be reduced, and accordingly, the quality of the first illumination device 30A and the second
illumination dddcehsnsheleadsifapr\REaIZ[00 21§ TRRNGGIAB EPsCarMEBIRHGLBARES JB ikt 45 provided in

the first iIIum%g&k&éﬁ@gq?ogp 4%?gtttge|eﬁsaec(ff?{f{f.jow%@éﬂ%%%rﬁ@%ig%% ﬁlr%?%ab‘ﬁf‘éﬂt with consideration

of the cost an ncy. The first ilflumination device e second Ilflumination device 40A
may each inchalmting phaalinsafambentigdecardiass descvibiast atoovee d\dem@adivalys eittieh@ne of the first
illumination device 30A and the second illumination device 40A may include the plurality of mounting

boards. 15[0B¥RFRGHBJIRAKINGLT PeIBRBLERRIBAYAUIRGLARIERFR A8 H ARV T BN odifRnts 1 and 3 are
mainly describerhEiadddsd TanLHAIdNeFRHas A SnRarimARhassAIdIR 35 mbggiment 203,

Fig. 10 is a schematic sectional view of the refrigerator compartment according to Embodiment 3 taken
along line B-BinsEnral ikigninatisradesispdOfveavidn vhrenach portion of a second illumination device
according to Embo@ﬁ”‘ﬁt 3. [0043] As illustrated in Figs. 9 and 10, the refrigerator 1 includes the outer
casing 2 25formed ﬁ teel sheet, the inner casing 3 formed of resin, and the heat insulation material 4

foamed and filled inteeansip@sa PetWRRNGAG PYipaS8sIBERAERIENRMEATIRG Buhifagetier casing 2, the
inner casing 3, and the heat insulating material 4 define the shell of the refrigerator 1. The inside of the

innek&asing dayfapSPEfAGE AR pacRNsEidminadon drYiGe-tvinarBetRit Wit rrigeiatenghg separation
30wall 11, therely Jeliy e e fIARIAPRE AP AIMFA DUV SRR ARTIRE Jud e
illumination device 40A may each include the plurality of mounting boards as
described above. Alternatively, either one of the first illumination device 30A and the
second illumination device 40A may include the plurality of mounting boards.
15 [0042]
Embodiment 3
In Embodiment 3, the differences between Embodiments 1 and 3 are mainly
described.
Fig. 9 is a front view of the refrigerator compartment according to Embodiment
20 3. Fig. 10 is a schematic sectional view of the refrigerator compartment according to
Embodiment 3 taken along line B-B in Fig. 9. Fig. 11 is a perspective view of a main
portion of a second illumination device according to Embodiment 3.
[0043]
As illustrated in Figs. 9 and 10, the refrigerator 1 includes the outer casing 2
25 formed of a steel sheet, the inner casing 3 formed of resin, and the heat insulation
material 4 foamed and filled into a space between the outer casing 2 and the inner
casing 3. The outer casing 2, the inner casing 3, and the heat insulating material 4
define the shell of the refrigerator 1. The inside of the inner casing 3 of the
refrigerator 1 is separated in the up-down direction by the heat insulating separation

30 wall 11, thereby defining the refrigerator compartment 5 in the upper portion and the
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freezer compartment 6 (not shown in Fig. 9 or 10) in the lower portion. The refrigerator compartment door
7 is provided on the front surface of the refrigerator compartment 5, and the freezer compartment door 8
is provided for the freezer compartment 6. These structures are similar to those of Embodiment 1. 5[0044]

Although therpldrlity phsianwencesastEhand eiglwaity®fitansraienpshriMesTBe are provided in the
refrigerator compartment 5 similarly to Embodiment 1, the structure of a lowermost transparent shelf 201B

is different fréRf SRIBET EATBBRIHNSN o fils IpEcyEREHBR dhrifernt sniag s 1St BINIGRFRIGON Device)

The first ”'“"&i%&%ﬂrﬂ%m“;‘, %ﬁﬂﬂ@%&%&?%ﬂ&%@%ﬂﬁ%@ 8 18 %ﬁ%@dﬁ Ix‘i'i‘?ech.?é"%g 16 of the

refrigerator compartment ore speciiica rst illuminatio S located at a position closer

to the front sudmparsidentGnTthestSsulnstastially sentealtpaniose of thadeltredirection of the refrigerator
compartment 5. The first illumination device 30 occupies from about 50 to 90% of the inside of the
refrig@rator compal[ﬂ%f'\l 5 in terms of the width. The first illumination device 30 emits light that is directed

toward the front sidein,th el HiRgtigmniiFesrest e apaslion immestiaisibelay the first

illumination device 30, and preferably’inclined 20toward the front side in‘the depth direction by about 1 to
5 relative to shiheeti@ wward\depositioneafrigasaiataigrbpdoiment JistrllaryitatonbddvizsnB0, [0046]

ranaparent JHERUEL 2 LA AR UBCELFRLA bR SRR S e Aotor comperty

b
Te @ecf'ator compartment 5 in

the height dinegliiaienethe reansuptaaesifecef Hierrefrigerator compartment 5. As illustrated in Fig. 11, in
Embodiment 3, an attachment unit 19 is provided below the control panel 15 that defines the wall surface

of tHdrefrigerator d8RfBArtment 5 on the rear surface side. The attachment unit 19 has a plate shape that

extends tow front si second illumination device 40B is disposed at the end of the front
side of the a?@cggermaﬁr% Ihf#tloiaﬁli‘ﬂéﬁs the second illumination device 40B is located closer to the front

side in the depth diTeetirsitilamimetisaasvic B giatian tdewinef 8 dbsdriibedt i iEproodisaeint 1. The second
illumination device 40B occupies from about 50 to 90% of the inside of the refrig?_erator compartment 5 in
terms of the gL HHL16 of the refrigerator compartment 5. More specifically, the first
illumination device 30 is located at a position closer to the front surface side than the
15 substantially central portion in the depth direction of the refrigerator compartment 5.
The first illumination device 30 occupies from about 50 to 90% of the inside of the
refrigerator compartment 5 in terms of the width. The first illumination device 30 emits
light that is directed toward the front side in the depth direction with respect to a
position immediately below the first illumination device 30, and preferably inclined
20 toward the front side in the depth direction by about 1 to 5° relative to a direction
toward the position immediately below the first illumination device 30.
[0046]
(Second lllumination Device)
A second illumination device 40B is provided below the upper three transparent
25 shelves 20 and below the substantially central portion of the refrigerator compartment
5 in the height direction on the rear surface side of the refrigerator compartment 5. As
illustrated in Fig. 11, in Embodiment 3, an attachment unit 19 is provided below the
control panel 15 that defines the wall surface of the refrigerator compartment 5 on the

rear surface side. The attachment unit 19 has a plate shape that extends toward the

30 front side. The second illumination device 40B is disposed at the end of the front side
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Sstructures of LEDs 41, the mounting board 42, the holder unit 43, and the cover 44, which are parts of
the second illumination device 40B, are similar to those of Embodiment 1. [0047] The second illumination
device 40B is located at a height at which the surface 100f the cover 44 defining the upper surface of the

second illumigratiernfavitrehOBrie sobstaatialhbusdtythirupireaiore aboreanss(4npestedrface) of the
lowermost transparent shelf 201B. That is, the upper surface of the second illumination device 40B and

the upper sufiRe8'dPtHIe [BARFISINtAR I HiseEipP A3 dke aRgpRd WiRiealnstRvcarfeights

substantially simi t {ilyminati ice\ 40 . P a shelf on
Ao food 1< S AR o e e e B e
upward relatiye to sbeschusrizentslddrectievefigeeatbecsegoanthidnninatiemaevichel@Bitis. alteched in the
lower _portion of the refri?erator compartment 5 at the same height as 20that of the lowermost transparent

shelf201B, IRt EHIRER rEMStHd JBESRAUNHRGRARH Heviee EJBeUctieathiNa PN dhe lower
portion of the iGiiograid Lo Bha ANHIIRA RWiacsdEde LOsRR Gt ingaatssthe inside of the

refrigerator compartment S. [0049] 25[Operation] Operation of the thus structured refrigerator 1
according to Emstimesntl3 is described below. The door open/close sensor (not shown), which
detects whether th(ﬁ%?ﬁi igerator compartment door 7 is open or closed, is provided in the refrigerator
compartment S. 3 the refrigerator compartment door 7 is closed, neither of the mounting board 32

and the mounting bawrd¢d it sNeriiagdn 3R is6 CdiRAbG 4he) insidrpithat iRHiEe tAtos FRmp@artment 5 is
not illuminated. When the refrigerator compartment door 7 is opened, forward currents flow through the

moukting boafdBe3goxRt UpdehBrenjeaimsg SHEARDSE e spepnd tBHIRIOMEENIR 4PRdswhite light
emitted from INELERR H AN dSHIERRRRIRd HIQUED J3F SAYELE) 3 Addtdeanddfuminates the

transparent shelf 201B. That is, the upper surface of the second illumination device

40B and the upper surface of the lowermost transparent shelf 201B are aligned with

each other at heights substantially similar to each other, and the second illumination
15 device 40B serves as part of a shelf on which food is placed.

[0048]

The second illumination device 40B emits light in a direction inclined upward
relative to the horizontal direction. Since the second illumination device 40B is
attached in the lower portion of the refrigerator compartment 5 at the same height as

20 that of the lowermost transparent shelf 201B, light emitted from the second
illumination device 40B is directed upward from the lower portion of the refrigerator
compartment 5 on the rear surface side so as to illuminate the inside of the
refrigerator compartment 5.

[0049]

25 [Operation]

Operation of the thus structured refrigerator 1 according to Embodiment 3 is
described below.

The door open/close sensor (not shown), which detects whether the refrigerator
compartment door 7 is open or closed, is provided in the refrigerator compartment 5.

30 When the refrigerator compartment door 7 is closed, neither of the mounting board 32
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inside of the refrigerator compartment 5. The light that illuminates the inside of the refrigerator
compartment 5 is transmitted through the light-transmissive transparent shelves 20 and illuminates food
placed on the transparent shelves 20. Since the first illumination device 30 and the second illumination

device 40B eaed s arbUANHRNSbARINEIIE dhergpitactreaeenandant it i3 Heaebnagsiar about 50 to

90% of the inside of the refrigerator compartment 5 in terms of the width, light easily reaches the left and
right side waft ¥iRastoIaRES & igE Hia aiethaMientde 1afiiognaias cp@pasiane Wrdnerréffgerator

compartmen rl iy . 0 i L the first illumination device
30is inclinedb ﬁ)%/\f/?aélr%(‘je @g\}’ é{)&r’}%%ﬂ% %ylﬁ? to ﬁ (?J @%ni“é@%?l Eé%ﬁ/%%%%%ﬁ%dt%%;@\%ard the position
immediately bairwdhaditst Dkislirzaiiom dewoatIthildy/iigHhisHie mi@tiaht whesetd trd imttee refrigerator
compartment 5 is pulled forward from the transparent shelves 20 orf#gulled forward on the transparent

shelves 20 bR GdetNdAL S BAROHAENMAE TSP B B0 As et Hiafaieadlfe 30 illuminates
the food haVii'ﬂQiQ@%’ﬂtﬂH'!%ﬂi%?ﬁ%’pcf&%ﬂn%@ foRNathPm B ANRRALAAL ShelyEsaRe Thus, labeling

or the like of the food pulled forward from or pulled forward on the transparent shelves 20 becomes more
clearly visibleefigesatingynpadrdenttd shisakseiittihthorubie tileelightHeafooals shee usarsparestsily check

labeling or the like of the food withqut completely taking the 25food out of the refrigerator compartment 5
i exposing BT TR TG PR AR O LA O AL SRR FETB e The
light emitted flominBecregenediBoninatine siadea HdRisatbrEedcuEsEiaMdhripwaeRgrtion of the
refrigerator compartment 5 on the rear surface side so as 30to illuminate the inside of the refrigerator

comBartmentrsidains pkigesaier SOMeadMRyratdhlom SathestUpYsanaHiiRatelPREnPalsve by light
emitted from.the first | inati i f Ij | rom the illumination
device 40B. I cg%édall;n{g%rp\%v ﬁg%tgﬁéocﬁ r3a 2%%%3&&@ %JE)? ﬁﬁé‘%ﬁaﬁ?%@éﬁ%%ﬁ %é)ﬁepper
transparent dbtlsies dghasaithedipsititront the faBighsrinatiopalenicat 30 JFisibkickedthy iinside pieces of
food, the portion of the refrigerator compartment 5 below these transparent shelves 20 is illuminated by
the light fronPIHESEHREHGRTRTIRGS A L. Woee FFBHARNE MMAEPAEHumber of pieces of food are
placed, for example,s¥pihe lower transparent shelves 20 and the light from the second illumination device
40B is blocked by these pieces of food, the portion of the

15 The light emitted from the first illumination device 30 is inclined toward the front

side by 1 to 5° (for example, 1°) relative to a direction toward the position immediately
below the first illumination device 30. With this illumination, when food in the
refrigerator compartment 5 is pulled forward from the transparent shelves 20 or pulled
forward on the transparent shelves 20 by the user, at least part of the light emitted
20 from the first illumination device 30 illuminates the food having been pulled forward
from or pulled forward on the transparent shelves 20. Thus, labeling or the like of the
food pulled forward from or pulled forward on the transparent shelves 20 becomes
more clearly visible. Accordingly, in order to check labeling or the like of the food, the
user can easily check labeling or the like of the food without completely taking the
25 food out of the refrigerator compartment 5 and exposing the food to indoor lighting.
This improves usability of the refrigerator 1.
[0051]
The light emitted from the second illumination device 40B is directed upward
from the lower portion of the refrigerator compartment 5 on the rear surface side so as

30 to illuminate the inside of the refrigerator compartment 5. Thus, the inside of the
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10refrigerator compartment 5 above these transparent shelves 20 is illuminated by the light from the first
illumination device 30. Thus, according to Embodiment 3, the inside of the refrigerator compartment 5 can
be more brightly illuminated and food placed therein becomes more clearly visible. [0052] 15Furthermore,

the second illdfitates eexigardREhtartiemivitiddemensasby agaparantahriiP@tBisgrves as a shelf
on which food is placed in Embodiment 3. Thus, compared to a case in which the lower most shelf of the

refrigerator cHHipaaHeErEey isercPrstsl dran drelownslicie amitietk fiea Sigeseeand IBvmaitAEgRtransparent

shelf 201B ¢ redyc i r Ing th . 0 ' frigerator

com partmen?gﬁgﬁigé%n%%’;gﬁ ﬂ%@ﬁé@%&%ﬁ%ﬁ%ﬁﬁ%ﬁg %%%f%o B%élgtljt%lg nl%rtolgcﬁ éﬁ;ﬁtg 3, the second
illumination devibe 4pPeistdinppsethisshalyés pOé eheltiglr fio e & dirdtSidenthativthaesdedrdd panel 15.
Thus, light emitted from 25the second illumination device 40B more easily reaches the front side in the

deptiPdirectiéhRIPTHEGOHINSSRAILH P4 TRAENIS, RACHBRMH YN TeIHIRSAIS AR RAHE RN Ryerator
compartment,gQnWdueh e Hsein s 12 BIgse iRt sy B flleriveioilynuinaigshd0054] Either or

both of the first illumination device 30 and the second illumination device 40B of Embodiment 3 may
include a pluiiflityiraftioodetiivg BOBrdE yitheiamiyr ¢o \Emebadirnente? oi006685 Bhnfibatiareepted @elg. 12 is a front

view of a refrjgerator compartment according to Embodiment 4. Fig,.. 13 is a perspective view of the
refrigerator cgca%ﬁ)é?m?é%t a{bgberﬁi%e f&ré?ﬁ%qraﬁméﬁt]e%/.eﬁirgsfw?sﬁ%@%@%ﬂb@%ig%%? transparent shelf
according to iinRRsdive abdict Uomhodinrrat b janbye piacdiedt taat sarapatasihe grace inside the

refrigerator compartment 5 in the up-down direction. In Embodiment 4, the differences between
EmB&dimentseirigatripaeemraripefsscAbeve these transparent shelves 20 is illuminated by the

light from the first illumination device 30. Thus, according to Embodiment 3, the
inside of the refrigerator compartment 5 can be more brightly illuminated and food
placed therein becomes more clearly visible.
[0052]
15 Furthermore, the second illumination device 40B together with the lowermost
transparent shelf 201B serves as a shelf on which food is placed in Embodiment 3.
Thus, compared to a case in which the lower most shelf of the refrigerator
compartment 5 is formed only of a transparent shelf, the size of the lowermost
transparent shelf 201B can be reduced without reducing the amount of food to be
20 stored in the refrigerator compartment 5. This can reduce the cost of the refrigerator
1.
[0053]
Also in Embodiment 3, the second illumination device 40B is disposed so as to
protrude closer to the front side than the control panel 15. Thus, light emitted from
25 the second illumination device 40B more easily reaches the front side in the depth
direction of the refrigerator compartment 5. Accordingly, the front side of the
refrigerator compartment 5, on which the user tends to place food, can be effectively
illuminated.

[0054]
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[0056] As illustrated in Figs. 12 and 13, the refrigerator 1 includes the outer casing 2 15formed of a steel
sheet, the inner casing 3 formed of resin, and the heat insulation material 4 foamed and filled into a space
between the outer casing 2 and the inner casing 3. The outer casing 2, the inner casing 3, and the heat

insulating material gigheding Bagnshrethfitbeilehiaafiaivt dvic¢dainsidersf Haednasngasiagoa of the

refrigerator 1 is separated in the up-down direction by the heat insulating separation 20wall 11, thereby
defining the 1égHiserAf ebRipapgiBaRE3iNteinHpde porivalibhef MeursagdiaasasHmiREt i@ (not shown in
Fig. 12 or 13%%}88&&%@29”“"”- The refrigerator compartment door 7 is provided on the front surface of
the refrigerator compartment 5, and the freezer compartment door 8 is provided for the freezer
compartment 6. Th@esstructures are similar to those of Embodiment 1. 25[0057] Similarly to
Embodiment 1, the plurality of drawer cases 18 are provided in the refrigerator compartment 5. In
Embédiment';éﬂ‘gciﬂlﬂ?ﬁfi‘ffof refrigerator compartment shelves 50 are removably provided instead of the

plurality of transparggt $56lves a0 dRSFHPEYAR GERRBHIBAMLANPAES) s KmiBaRDevice)

The first illumination device 30 similar to that of Embodiment 1 is provided in the ceiling 16 of the
refrigerator cémipgrtirieistsbpdispectiveciialtyf tieer éifsg dfatniratiopadevet 3E wdowated at a position closer

to the front syrf ide t the 5substantiall tral partion in the depth direction of th fri t
compartment& TR fthfhekioft Aoutee S DEcURILS T ABRUESE it NG e of e

refrigerator cempadiment . in terms of the width. The first illumination device 30 emits light that is directed
toward the front side in the depth direction with respect to a position immediately below the first

illurdi®ation device BmbadtMsdrdrigahyineimadechalactardardhesigacn rdgdparafriseiaiPby about 1 to
5 relative to 3 JUSEHAN WA AR PR PR R E R SRR U StHEUMBAIRR SYlGR.89- (0059]
Embodiments 1 and 4 are mainly described.
[0056]
As illustrated in Figs. 12 and 13, the refrigerator 1 includes the outer casing 2
15 formed of a steel sheet, the inner casing 3 formed of resin, and the heat insulation
material 4 foamed and filled into a space between the outer casing 2 and the inner
casing 3. The outer casing 2, the inner casing 3, and the heat insulating material 4
define the shell of the refrigerator 1. The inside of the inner casing 3 of the
refrigerator 1 is separated in the up-down direction by the heat insulating separation
20 wall 11, thereby defining the refrigerator compartment 5 in the upper portion and the
freezer compartment 6 (not shown in Fig. 12 or 13) in the lower portion. The
refrigerator compartment door 7 is provided on the front surface of the refrigerator
compartment 5, and the freezer compartment door 8 is provided for the freezer
compartment 6. These structures are similar to those of Embodiment 1.
25 [0057]
Similarly to Embodiment 1, the plurality of drawer cases 18 are provided in the
refrigerator compartment 5. In Embodiment 4, a plurality of refrigerator compartment
shelves 50 are removably provided instead of the plurality of transparent shelves 20
described in Embodiment 1.

30 [0058]
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(Second lllumination Device) The second illumination device 40 similar to that of Embodiment 1 is
provided 150n the control panel 15 that defines the wall surface of the refrigerator compartment 5 on the
rear surface side. More specifically, the second illumination device 40 is located at a position below the
upper three refrigarRienece@opadnest shelves 50 and slightly above the lowermost refrigerator
compartment shelf 50. In Embodiment 4, the second illumination device 40 is located at an area below
the substantially ceHtealirst Bormistatpriieyvian for atovlablp parirab kb addimerHdidh Pamadaam The second

illumination ice. | t % ofthe insi L ' or compartment 5 in
terms of thec\{,ﬁ%{%_'@8%%&@%@%%%%& ég\r/]%gt 4%@%%@%&?%@%%2@%&m inclined upward
25relative to ithevivaizontzhiteestdndShted the pecitivth idlosen&bidredericeutface aitkctreh ithéhe lower
portion of the refrigerator compartment 5, light emitted from the second illumination device 40 is directed

upwaid from SHRSIGREA Y BIRA PIEYRIAGRFASP ELATSSHRRRIBiF Heralf SHRABIRRIS as to
iluminate therjnside.af he-albioBEa/RE MRS BrAMBAG3D (Beliacspins Fremearment Shel)  As

illustrated in Figs. 12 to 14, the refrigerator compartment shelves 50 each include a flat plate-shaped
placement pleatiGdragor oatapdrtmen R jratedrasrof dutingdatéEsfisobld isnatonlyl evéeedentie placement

Dlte 1 is TIRLA6 E IGFRCFAr AR AN T a0t DA AU 5 TARRHERk dss of wranspare
plate 51 is fo Ight- ial, a , SU 515’55 or transparent
synthetic resgbslith qutaediaes baswaiamdafignmrigsirbisvit 39, iEsRIPIDIRBRHEENt glass or
translucent synthetic resin. [0062] 10The reflecting plate 53 is disposed in a front-side portion (may be
refelfxd to agoward the front side in the depth direction by about 1 to 5° relative to a direction
toward the position immediately below the first illumination device 30.
[0059]
(Second lllumination Device)
The second illumination device 40 similar to that of Embodiment 1 is provided
15 on the control panel 15 that defines the wall surface of the refrigerator compartment 5
on the rear surface side. More specifically, the second illumination device 40 is
located at a position below the upper three refrigerator compartment shelves 50 and
slightly above the lowermost refrigerator compartment shelf 50. In Embodiment 4, the
second illumination device 40 is located at an area below the substantially central
20 portion of the refrigerator compartment 5 in the height direction. The second
illumination device 40 occupies from about 50 to 90% of the inside of the refrigerator
compartment 5 in terms of the width.
[0060]
The second illumination device 40 emits light in a direction inclined upward
25 relative to the horizontal direction. Since the second illumination device 40 is
attached in the lower portion of the refrigerator compartment 5, light emitted from the
second illumination device 40 is directed upward from the lower portion of the
refrigerator compartment 5 on the rear surface side so as to illuminate the inside of
the refrigerator compartment 5.

30 [0061]
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a "front-side outer frame 521") of the outer frame 52 that surrounds the placement plate 51. The reflecting
plate 53 reflects at least part of light emitted from the first illumination device 30, which is disposed in the
ceiling 16 of the refrigerator compartment 5, toward the front-side of the refrigerator compartment 5. The

direction 15 jravhichdightismplasiedtsndig reflecting plate 53 is defined by, for example, the position
where the reflecting plate 53 is disposed and the direction of a reflecting surface of the reflecting plate 53.

[0063] [Operation] 28dgekaies ipritigs tAdd st ctied FpigiearmPaccerairh ey EnfibeEa®RNt 4 is
described below. r I h W c refrigerator
e A D I e

compartment IS open or
refrigerator cplkipesBnnioddsmaisigipseddreittrer ghteensroytitecbhoante3gsdrahibe ounting board 42
is energized, and accordinglg/ﬁ, the inside of the refrigerator compartment 5 is not illuminated. When the

refrigérator cOYHOARATRAR QUEF PRIBRRN SRR UGRERIRIA G tHId GRS FB RIE Ph dBirds 32 and 42,
thereby causipgfhe &%%ﬁ%ﬁ%%éwm'ﬁtmwgE&amﬁewgﬁ@q'i&@&éﬂ&ﬁ&%m&%kws 3land 4l

is transmitted through the covers 34 and 44 and illuminates the 30inside of the erator compartment
5. The light tivanisiomrena s thetihstda ofTie oafeigseatorsébis frarmeeof B ivatenamittdagrtugh the
light-transmissive §|Iaceme£t pIateF 51 and thﬁ? outer frames 52 of the refrigerator compartment shelves

50, and illumfR& Foé'é?Bf (bR RR %ﬁr@é gfo‘?’”&&%@?ﬁﬁéﬁ?@helves 50. Since the first illumination

device 30 and the gggepyd illumination device 40 each largely extend 5inside the refrigerator compartment

5, that is, each occupy about 50 to 90% of the inside of the refrigerator compartment 5 in terms of the
width) light easily réferedersng RiaitisfyRtisnesedlisRIE VI e RIFHREY ATRYCOMIGERIRREHOSSThis allows

the inside of th i paggr At re brj i ' [Q06 ight emitted
from the firsti Iﬁ?é?]r?a%%%\aécﬁsc@e itgr%l?]c ir‘?écﬁ(t%%g(}g ft?ﬁgﬁ €§r%¥g%%gg3 qﬁﬁi&g a%réei?(%gmp%? 10) relative to a
direction towplatéle1 pasitosfisumeagHiedy/S3elefle tredinsbiiupainatitghd evitieedGrovitinHfissdlumination,
when food in_the refrigerator compartment 5 is pulled forward from the refrigerator compartment shelves

50 or pulled fB\“‘\%{F@tE_’H ﬂi\%’ Véﬁr@eﬁ%@%@rﬁﬁ&?ﬁ%@éﬁ@l%@%]lzﬁ/%@%%tr,'@ﬁéf%ast part of the light
emitted from tfg, Srsi{minNadiea demics - LB iatesdityerator compartment 5. The direction

15 in which light is reflected by the reflecting plate 53 is defined by, for example, the
position where the reflecting plate 53 is disposed and the direction of a reflecting
surface of the reflecting plate 53.
[0063]
[Operation]
20 Operation of the thus structured refrigerator 1 according to Embodiment 4 is
described below.
The door open/close sensor (not shown), which detects whether the refrigerator
compartment door 7 is open or closed, is provided in the refrigerator compartment 5.
When the refrigerator compartment door 7 is closed, neither of the mounting board 32
25 and the mounting board 42 is energized, and accordingly, the inside of the refrigerator
compartment 5 is not illuminated. When the refrigerator compartment door 7 is
opened, forward currents flow through the mounting boards 32 and 42, thereby
causing the LEDs 31 and 41 to emit white light. The white light emitted from the
LEDs 31 and 41 is transmitted through the covers 34 and 44 and illuminates the

30 inside of the refrigerator compartment 5. The light that illuminates the inside of the
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food having been pulled forward from or pulled forward on the refrigerator compartment shelves 50. Thus,
labeling or the like of the food pulled forward from or pulled forward on the refrigerator compartment
shelves 50 becomes more clearly visible. Accordingly, in order to check labeling or the like of the food,

the user can fepsiiheripateling Didhelikaiabihe foashwibayhcermieishniakRgdhrieod out of the

refrigerator compartment 5 and exposing the food to indoor lighting. This improves usability of the

refrigerator JP_'[@I@%@]lW IIQﬁt%ﬁ@ﬁtﬁé@lmﬁ:ﬁﬁM %Mﬂgﬁﬁﬁﬂﬁﬁﬁmpaﬁmeétlﬁ@%\/éﬁ&%ewgpward 25from
the lower porgjon,atthe f&éﬂ%ﬁ%&%ﬁﬁme g .iﬁsél}glgog?ﬁtﬁm%é&ﬁ{ew@ﬁ‘éﬁ/ééq\%.sosﬂ?cgoéﬂ%’ﬂfg?ate the inside

of the refrigerator compartm us, the'i e refrigerator compartment uminated from
above by lighleniitéeid iroavitiee3irsind uheisationdiviom ibartbiioabatashlsright extied from the
second illumination device 40. Accordingly, when a number of pieces of food arefﬁlaced, for example, on

30the upper IBFRFRRJPEKIRIGAPHBMPRENREY BotbdSRARGIRGTHRY AR QGRS ievice 30 is
blocked by thesPisaRs AlRRHaROSHRRINR EHNSTAs AR RRIRABhEREIRdaessfbigerator

compartment shelves 50 is illuminated by the light from the second illumination device 40. Furthermore,
when a numbest anhgpirghissafdoll sideslat 8tk fofrigeaatpleoomaremiendr. réfrigafmas tutripsidment shelves

50 5and the i rEfrorp.the second illumination cbevice 4 ifqﬁl c\hed by these pieces of food, a portion of
the refrigeratBr BB UARERE SCABRIETSLE rog rats S ANHaRF S Eves 50 is iluminated by the liht
from the first illumingdieuy device 30. Thus, according to Embodiment 4, the inside of the refrigerator
compartment 5 can be more brightly illuminated and food placed therein becomes more clearly visible.

10[0656] Furthermdhe aBtremitethd pratbs & ilreVirRIP AR Grop- Sidechirer terupid BR1fionéach

refrigerator comp rtIIl?on%S}%ltf %%}%)%;%%dr@aﬁ%%gyﬂ(%%ic{ﬁt{gﬁyrﬁeth‘g%%}‘%%T@%ﬁ%@%ﬂ otrr:}ethe first

refrigerator compartment door ting plate e S at least pa
illumination dssliwe B, fimdtiduisidsibapisactidahanddiling ki minheaefrigeraioodinthartment 5, toward the
front-side of the_refrFir?&e)}rator compartment 5. Thus, the front side of the refrigerator compartment 5 can be

particularly bif§HaG AGRFRATERN AT &t HErE SR e i MO FSIGEErARs SR8 RASTIRFhination device 30.
By brightly illugainatng hednride ke Giige RN SRR UMM m &t dRsRkash 3y, @eimproved
impression of cleanliness can be 20obtained.
15 at least part of the light emitted from the first illumination device 30 illuminates the
food having been pulled forward from or pulled forward on the refrigerator
compartment shelves 50. Thus, labeling or the like of the food pulled forward from or
pulled forward on the refrigerator compartment shelves 50 becomes more clearly
visible. Accordingly, in order to check labeling or the like of the food, the user can
20 easily check labeling or the like of the food without completely taking the food out of
the refrigerator compartment 5 and exposing the food to indoor lighting. This
improves usability of the refrigerator 1.
[0065]
The light emitted from the second illumination device 40 is directed upward
25 from the lower portion of the refrigerator compartment 5 on the rear surface side so as
to illuminate the inside of the refrigerator compartment 5. Thus, the inside of the
refrigerator compartment 5 is illuminated from above by light emitted from the first
illumination device 30 and from below by light emitted from the second illumination

device 40. Accordingly, when a number of pieces of food are placed, for example, on

30 the upper refrigerator compartment shelves 50 and the light from the first illumination

25



[0067] Either or both of the first illumination device 30 and the second illumination device 40 of
Embodiment 4 may include a plurality of mounting boards similarly to Embodiment 2. 25[0068] By
combining Embodiment 3 and Embodiment 4, part of the second illumination device 40 together with the

lowermost refligeiaty camrRkemeytislihitesvenas Basbalomershelfetigirignce Signs List] 30[0069]
1 refrigerator, 2 outer casing, 3 inner casing, 4 heat insulating material, 5 refrigerator compartment, 6

freezer com;féf'fﬂﬁéﬁfﬁ?ﬁ@r@%%dh%%ﬁﬁﬁﬁmé\ﬁ@rd&ﬁ,%ﬁf@éﬁb?@ﬁ@éa’?%W%@!%%@ﬁraﬁon wall,
12 compresqugg.ﬁo%) %rsééofr?&illﬁ%ﬁ%#ggl el AP ¢9|1ng, Zr.@%%'i%lﬂmﬂ%%f: i&gegrawer case,
n elr,

19 attachment 5unit, 20 transparent s O first illumination device, irst iIlumindtion device, 31
LED, 32 mouwsftiogdaa )32 ddislesxaniip| 84 crotter | Bhemediidgisatoo actih@oandbbsieueiiog board, 40
second illumination device, 40A second illumination device, 40B second illumination device, 41 LED, 42

mounting bo&Rf W% Hgidramine3econst InARIRRIAG A BRI0AGs MOEIRRSPIRESS! 50 refrigerator
compartmentshelt, 10l RIRcRE R BRRorLoMishiems arrlIgrRRo-Hale £081 lowermost transparent

shelf, 201B lowermost transparent shelf, and 521 front-side outer frame. 15 20 25 30 [Name of
Document] Glonpesticiairshe]vas &bidgeibtoiradathbgithg: @ tdieimareofnpiatumangtion device 30.
Thus, according to Embodiment 4, the inside of the refrigerator compartment 5 can be
more brightly illuminated and food placed therein becomes more clearly visible.
10 [0066]

Furthermore, the reflecting plate 53 is provided in the front-side outer frame
521 of each refrigerator compartment shelf 50 in Embodiment 4. With this structure,
when the user opens the refrigerator compartment door 7, the reflecting plate 53
reflects at least part of light emitted from the first illumination device 30, which is

15 disposed in the ceiling 16 of the refrigerator compartment 5, toward the front-side of
the refrigerator compartment 5. Thus, the front side of the refrigerator compartment 5
can be particularly brightly illuminated without increasing the amount of light from the
first ilumination device 30. By brightly illuminating the inside of the refrigerator
compartment 5 as described above, an improved impression of cleanliness can be

20 obtained.

[0067]

Either or both of the first illumination device 30 and the second illumination
device 40 of Embodiment 4 may include a plurality of mounting boards similarly to
Embodiment 2.

25 [0068]

By combining Embodiment 3 and Embodiment 4, part of the second
illumination device 40 together with the lowermost refrigerator compartment shelf 50
serves as part of the shelf.

[Reference Signs List]

30 [0069]
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5at least one shelf that is formed of a light-transmissive material and separates the storage compartment
in an up-down direction; a first illumination device that is provided in a ceiling of the storage
compartment at a position closer to a front side of the storage compartment than a substantially central

portion in a depth direstiqjerfttheocelig idng storager taspigpartasihandwigitsdighadsected toward the
front side of the storage compartment with respect to a position immediately below the first illumination

device; and _refr@%@é@h@ﬂlﬁﬁﬂﬁﬁ@i@iﬂ@é@@é%ﬁ@@%@%@dBéﬁfﬂ%f@@f%@&%@ﬁikﬁ@%%lves and
emis light difectod {oNaLd e oM s9s oLLe sipiag FopaKsaL IDIElain EL The reftigprator o

Claim 1, where umination ‘'device emits light directed toward the front side of the storage
compartmentbyitiot@anee)dtd/ eddidgdtZctionl winsittviheg position tranediadsly, holawtaberfiesit illumination
device. 20[Claim 3] The refrigerator of Claim 1 or 2, wherein the second illumination device is

provided bel&Wia QuHERARRAIKNEShE R $O i BrmBaierARY Cemitshity Nt dgiEEion. [Claim 4]
25The refriocs?IoEe) &Y ABEARGIANERLIS Polde WARISI i Seoenchilmitsien desise sapts liuh

directed upward relative to a horizontal direction. [Claim 5]
mounting board, 40 second illumination device, 40A second illumination device, 40B

second illumination device, 41 LED, 42 mounting board, 43 holder unit, 44 cover,
45 mounting board, 45a, 45b mounting boards, 50 refrigerator compartment shelf,
10 51 placement plate, 52 outer frame, 53 reflecting plate, 201 lowermost transparent

shelf, 201B lowermost transparent shelf, and 521 front-side outer frame.
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The refrigerator of any one of Claims 1 to 4, wherein the first illumination device occupies from 50 to
90% of the storage compartment in terms of the width. [Claim 6] The refrigerator of any one of Claims 1 to
5, Bwherein the second illumination device occupies from 50 to 90% of the storage compartment in terms
of the width. [(ad ol Ddeureéiige@tangbany one of Claims 1 to 6, wherein the first illumination device
includes a plurality of first mounting boards, 10on each of which a plurality of light sources are mounted,
and  whef&ilRiRelplurality of first mounting boards are arranged in series with one another in a long

side direction of the, first. i .[Claim 8] The refrigerator of any one of Claims 1 to 7,
15wherein the sec%‘nﬁhﬁ%&%@%@@%@includes a plurality of second mounting boards, on each of

which a plurality ofdighiragercesgaamesinted, and wherein the plurality of second mounting boards are
0 I e S ST thar S orad of & TGN Ao ara Matoal And-separags 2 o1
the storage compartment in an up-down direction;
a first illumination device that is provided in a ceiling of the storage
compartment at a position closer to a front side of the storage compartment than a
substantially central portion in a depth direction of the ceiling of the storage
10 compartment and emits light directed toward the front side of the storage
compartment with respect to a position immediately below the first illumination device;
and
a second illumination device that is provided below one of the at least one
shelves and emits light directed toward the front side of the storage compartment.
15 [Claim 2]
The refrigerator of Claim 1,
wherein the first illumination device emits light directed toward the front side of
the storage compartment by 1 to 5° relative to a direction toward the position
immediately below the first illumination device.
20 [Claim 3]
The refrigerator of Claim 1 or 2,
wherein the second illumination device is provided below a substantially central
portion of the storage compartment in a height direction.
[Claim 4]
25 The refrigerator of any one of Claims 1 to 3,
wherein the second illumination device emits light directed upward relative to a
horizontal direction.
[Claim 5]

The refrigerator of any one of Claims 1 to 4,
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20The refrigerator of any one of Claims 1 to 8, wherein the second illumination device is provided on
a wall surface of the storage compartment on a rear surface side. [Claim 10] The refrigerator of any one
of Claims 1 to 8, 25wherein the at least one shelf includes a plurality of the shelves arranged in the

up-down direction Qfi{ie ipleiagrRseAmPRATNHevicdtRiGRE Forecond doynibrtesapyige includes a
light-transmissive cover that covers a light exit side of light sources, and wherein an upper surface of the

cover is subStARPATMRISHRATENQh BpevtiBurface of one of the plurality of shelves except for the
uppermost St@'&ng%f'm 11] The refrigerator of Claim 10, wherein the upper surface of the cover is
substantially ush with an upper surface of the lowermost shelf out of the plurality of shelves. 5[Claim 12]
The refrigerator of @hg mfegel&iminfahyiodd of Cthriconypsising: a reflecting plate disposed on a front
side of the at least one shelf so as to extend alongaqa width of the shelf, the reflecting plate reflecting

towartl the front sid"6f $Hb1EfPEGRNELIRRANGR: CRVISERGFARIBS iigHE SNIRP KR P FHRRARImination
device. 10 134032 RRnt in terms of the width.

[Claim 7]
The refrigerator of any one of Claims 1 to 6,
wherein the first illumination device includes a plurality of first mounting boards,
10 on each of which a plurality of light sources are mounted, and
wherein the plurality of first mounting boards are arranged in series with one
another in a long side direction of the first mounting boards.
[Claim 8]
The refrigerator of any one of Claims 1 to 7,
15 wherein the second illumination device includes a plurality of second mounting
boards, on each of which a plurality of light sources are mounted, and
wherein the plurality of second mounting boards are arranged in series with
one another in a long side direction of the second mounting boards.
[Claim 9]
20 The refrigerator of any one of Claims 1 to 8,
wherein the second illumination device is provided on a wall surface of the
storage compartment on a rear surface side.
[Claim 10]
The refrigerator of any one of Claims 1 to 8,
25 wherein the at least one shelf includes a plurality of the shelves arranged in the
up-down direction of the storage compartment,
wherein the second illumination device includes a light-transmissive cover that
covers a light exit side of light sources, and
wherein an upper surface of the cover is substantially flush with an upper

30 surface of one of the plurality of shelves except for the uppermost shelf.

29



10

15

20

25

30

[Claim 11]

The refrigerator of Claim 10,

wherein the upper surface of the cover is substantially flush with an upper
surface of the lowermost shelf out of the plurality of shelves.
[Claim 12]

The refrigerator of any one of Claims 1 to 11, further comprising:

a reflecting plate disposed on a front side of the at least one shelf so as to
extend along a width of the shelf, the reflecting plate reflecting toward the front side of

the storage compartment at least part of light emitted from the first illumination device.
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