DESCRIPTION REFRIGERATOR 5 Technical Field The present
invention relates to a refrigerator, and more particularly to a refrigerator
having a storage compartment into and out of which a container
accommodating food is put and taken by a drawer type door. 10
Background Art A refrigerator is known which comprises a refrigerator
body provided with a front opening closed and opened by a drawer type

door. It is further known that a stora%;gg(oﬁ%jﬁleq provided in a storage

compartment defined in the back of

€ door.”A 15 plurality of storage

containers are generally provided in a vertical arrangement in the
refrigerator of the type that storage containers are provided in the back of
the dBBR 'Edch 6Pthe vertically arranged storage containers is of the
drawer type. Furthermore, all the storage containers are drawn out
together 20 when the drawer type door is opened. In the refrigerator of the
sabovesdescried type lhowever, all of the storage containers come out of
the storage compartment

15

'he present invention relates to a refrigerator, and more
particularly to a refrigerator having a storage compartment into
and out of which a container accommodating food 1s put and taken
by a drawer type door.

Background Axt

A refrigerator is known which comprises a refrigerator body
provided with a front opening closed and opened by a drawer type
door. It is further known that a storage container is provided
in a storags compartment defined in the back of the door. A
plurality of storage containers are generally provided in a
vertical arrangement in the refrigerator of the type that storage
containers are provided in the back of the deocr. Each of the
verticalily arranged storage containers is of the drawer type.
Furthermore, all the storage containers arse drawn cut together
when the drawer type door is opened.

In the refrigerator ¢f the above-descried type, however,
all ¢f the storage containers come out of the storage compartment
when the door is drawn out. Accordingly, a drawing coperation
necegsitaﬁes.a relatively larger force. rurthermore, when the
lowest storage container 1is drawn out, all the other storage
containers are located over the lowest one. Therefore, food
cannot be taken out of the lowest storage container unless the

upper storage contalners are moved to the storage compartment



when the door is drawn out. Accordingly, a drawing operation necessitates

a relatively larger force. Furthermore, when the 25 lowest storage

container is drawn out, all the other storage containers are located over

the lowest one. Therefore, food cannot be taken out of the lowest storage

container unless the upper storage containers are moved to the storage

compartment side. As a result, the usability of the refrigerator is low.

In view of the aforesaid problem, Japanese patent publication,

JP-A-2006-189224r diseidsestd eonsttidtidn that ‘only pafor & pRiFality of 1S ~ov -

storage containgrs gre drawn,out 5.tpgetherwith & degr, while hegthet  parent

storage container or containers remain in the storage compartment.
publication, JP-A-2006-189224, discloses a construction that

only part of a vlurality of storage containers are drawn out
y P X Y

I
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together with a door, while the other storage container or
containers remain in the storage compartment.

In the ryefrigerator disclosed in the above-referenced
publication, only the storage containers cther than the storage
containers to remain in the storage compartment are drawn out
10 together with the deoor when the deoor is drawn out., Conseguently,
a force necessary for drawing out the door and storage containers
can be reduced. Furthermore, only the storage containers cther
than the sﬁorag@acontainars remaining in the storage compartment
are located over Lhe lowest storage container. Accordingly,
1% food can be taken out of the lowest storage container just when
the storage containers other than the storags containers
remaining in the storage compartment are moved backwand,
whereupon the usability of the refrigerator can be improved.

However, the storage containers of the refrigerator
20 disclosed in the above publication comprise three or lowest,
middle and uppermost containers. The door is drawn out together
with the lowest storage container having a largest volume of the
three and the middle storage container having a second largest
volume when drawn out. The uppermost storage container having
25  a smallest veolume remains in the storage compartment.

Inordinary refrigerators, a large amount of boxed or packet
of long-life food 1is wusually stored in a lowest storage

compartment. Long-life foodis also storedin themiddle storage



In the refrigerator disclosed in the above-referenced publication on, only

the storage containers other than the storage containers to remain in the

storage compartment are drawn out 10 together with the door when the

door is drawn out. Consequently, a force necessary for drawing out the

door and storage containers can be reduced. Furthermore, only the

storage containers other than the storage containers remaining in the

storage compartment arg.located, avet the: lowest storage contaimerpther hand,
Accordingly, 15 food can be taken out of the lowest storage qontqiggrj}usto st
wheathe-storatieccomtainers olfiefithan thé storage tontainers remaining - -
in the storage compartment.are r@ggeg JDackward, whereupon the;usability:, che

il

of thetefiigeratoréan'be improved. However, the storage containers of ‘
the,fefrigerater 2Q disclosed inthesabave publication comprise thigerercy 1
lowest, middle and uppermost containers. The door is drawn out together

with 1hé fawest-storage ontairier Having alartgest volume of the three and

the middle storage container having a.seconddargest volume, whendsawn,  the
out. The uppermost storage container having 25 a smallest volume

remaips indhe storagegompartavents e ordinary Féffigeratbrs)a farer tent
amount of boxed or packet of long-life food is usually stored in alowest + ... goor

stordge chifpartinent- L oit-fife foot i 4186 storéd in the middle storage
contaiper with the second largest volyme:Qn the: otheshand feftoverfoodurther
or the Tike is usually stored in the uppermost storage container wit.N the .
smaltest volumeAsa resultpthe upgeriost Storage tontainérnas & <=~ =

highest frequency.in 1 aking;aut.andrpgg' g-in af food. r s tnthera11y, the user
abdvsdedcribed refligérator, however, the upﬁgrmost storage container ‘
remains in the storage-gompariment whenithe dporhas bees trawaouEonta1ner

Accordingly, after the door has been drawn out, the uppermos Sstqﬁrgggy ot the
compartment turther Heeds 16 Heddrawiibt diéaavantagestsly Asa ~ 7 ¢°

result, the usability of the refrigerator js low, Additianally, thesiseshas ®i cy of the
diffi}ful?y In viewing the %ppermost storage container remaining in the

storage.cofapartment and tends torforget the uppermost storage
container. As a result, the usability of the refrigerator is also low.

nisclosure of the Invention
Problem to Be Overcome by the Invention

The invention was made in wview of the foregoing
circumstances and embodiments of the invention seek To
provide a refrigerator in which a force necessary to draw
out the door can be reduced, fcod can easily be taken out
of the drawn lowest storage container, and the usability of
the storage container into and out of which food is put and
taken with the highest freguency can be improved.
Means for Overcoming the Problem

In accordance with an aspect of the present invention,
there is provided a refrigerator comprising a refrigerator

body having a



Disclosure of the Invention Problem to Be Overcome by the Invention

The invention was made in view of the forego circumstances and

embodiments of the invention seek to provide a refrigerator in which a

force necessary to draw out the door can be reduced, food can easily be

taken out of the drawn lowest storage container, and the usability of the
st o rSlQEAge GRNtIReRInto andioutof whichifeed isiput ahdtakerwith-the storage

highest frequency can be improved. Means for Overcoming the Problem
complracrerdanee Wit an aspect o the presént inventich, tHers R révidedd 1€

refrigerator comprising a refrigerator body having a .storage.compartment,. ... .,
re LI HE EhGPening in a front g?%ebsﬁépéée%ﬁﬁqﬁ%ﬁqm%ﬁt;%g oor %\%gg sréos "
‘ne astobe drawable from the refrigerator.body, thetebybeing eapable-ofitainers

opening and closing the storage compartment, and a plurality of storage
houseentainers:housed i the storagetcomparimentin theBack’of the debrso 5© 28

as to be vertically arranged and s as to be capable of belgg put pt%ggg} g put

ity

Lo DakdF BUL6Fthe stérage GBipartinent” tHe storage containers including a
5 ne Plurality of starage contaipersyhich.are drawn-gut-togetharwith #hedoof orage
and another storage containers which remains in the storage o
conteompagment, charastesized imthat: thecstorage sontainersdnclade avhich are
middle located storage container and a lower storage « ontayinei_r}bgth .
dravdrawR et to§tHer With the dbor widh the Hoor is drdwn olit andah upper
contarage scomf?iinc%r remaining.in the storage.container whenthe dogt is
“drawn out,"{he upper storage container having a volume which is
charitermediate betweenavalumes of the middle@andsfowersstotagéude a middle
containers, the uppermost container drawn out together Wi:[_h the door, . .
LocalvhithaUpperatostComainer iSiHe middEStoraye e6htaiimer Abs Fshaitbst ravr
. volume of the storage cantainers; the upper storage gontaingr whichis, ar
out g Bt independent of the door a%é{rg th%Odedle and Iowerustorage B
storGMainers have,been.drawn out withrbedoarz hasceopairofdlangesronthe door
right and left sides thereof respectively, the flanges being moved on a pair
is cofpulleysiprovitedumptie FETfigeeRorBoaY FESFebiVERdand Said tigperich 8
storage container is drawn o

o C S] utbyas aILrop%rlain | for S 6t ared. ..
IntskiR Sidade v&ﬁ%‘ré’?ﬁ@ IO\YV%waeg CD[P &e .édgv CEAS empareq . age

storage container having the largest volume
condg drawn outrAccordingtedbe foregaing-eonstructionwherthectear isith the

rage

door, which uppermost container is the middle storage containern,
has a smallest volume of the storage containers; The upper
storage container which is drawn out independent of the door

after the middle and lower storage containers have been drawn

out with the door, has a pair of flanges on right and left sides

Fh

thereof respectively, the flanges being moved on 2 pair ©
pulleys provided on the refrigerator body respectively, and said
upper storage container 1s drawn out by a smaller operating
force as compared with a case where the lower storage containex
having the largest volume is drawn out.

According to the foregoing construction, when the door is



drawn out, part of a plurality of storage containers are drawn out together

with the door, while the other storage container or containers remain in the

storage compartment. Accordingly, only part of the storage containers are

drawn out together with the door. As a result, a force necessary for the

drawing operation is -educed. Furthermore, the storage container or
draGentainers other than the drawa sterage £oBtadelQr copfainersfeMalRifg drawn

in the storage compartment are located over the drawn lowest storage
outcontainéh Accordingly; feodican bevtakers oGthof thid deawvre lowest storage ainex

container when the storage container or containers located over the dra

! C drawn
°F 16WeSEstbFdge coTtaingr aré just foved to e s‘iSPQDgaeré&}%BSrtm}é‘ﬁF%%?ng Ly
on1§onsequently the usability of the, storage containes intp And QUL WAIEE - with
ood is put and taken with the highest frequency can be improved. Of a
theplutality of estically acranged sterage containerse thienstprage containerdrawing
which has a smallest volume and a highest frequency in taking in and out

opafpplisTocafed TPPafiHost of therpirHtithstorAgecohtifgs, container or
conggﬁ%fgygg%é%%%e the.storage containet is drawn ot together with they . s ners

oor, the door need not 5 here-drawn after having been drawn out

remAdditiopally; the dravnuppermoststorage.containel iseasyitoview the drawn
outside the refrigerator body. Consequently, the usability of the storage

Lovgsritaifériiadfg & PighestfequértcyIRtakiAg ih a6t f668 carrbé-aken out

of i{“%%m\é?rdw%o gﬁ%fegte S%rti:%tzgroaf%gf E}E‘c?n@g%vr\{g] SW?@HFI% ga'islsgcl:%g%%u%g%[cainer
side secfion o a major part ofa refrigerator of a first embodiment ©of the
or REesentinventionsshewinghe condiioniwhere a deekis opepr48EIGisainer

a longitudinal side section of the major part of
are just moved to the storage ccmpartment side. Conseguently,
the usability of the storage container inteo and out of which food -

is put and taken with the highest frequency can be improved.

Of a plurality of vertically arranged storage containers

4a



the refrigerator, showing the condition where the door is closed; FIG. 3 is
a perspective view of a plurality of vertically arranged storage containers;
FIG. 4 is a partially enlarged longitudinal front section 20taken along line
4-4in FIG. 2; . FIG. 5is a longitudinal side section of the major part,

showing the condition where the door is open and all storage containers
have been drawn out; FIG. 6 is a view similar to FIG. |, showing a

590099e2§B&}gfg%i”a%%%%f;aﬁnsﬁnyﬁgﬁﬂnaas FIG, 7isadewsimilatoRlG. 1o 5 ghest

showing a thir

mbodiment of the invention; FIG, 6 is a front view of the

refrigeratpreof@/faurth aémbodimentd showifig thie iconditien svheneopartoft of the
the doors are open,; FIG. 9 is an enlarged longitudinal side section o

showihg TRé ESRSITIGHRIRTE HE GEGPE1E fred2 iy Comphartment 1§ 6peis Storage
as shown in FIG. 8 4»aFiG, 10 isanenlargedlongitudipalside,seglion need not

showing the same condition as FIG. 9 in the related art;

5
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be re-drawn after having beendrawn ocut. Additionally, the drawn
uppermost storage container 1is easy to view outside the
refrigerator body. Conseguently, the usability of the storage
container having a highest fregquency in taking in and out food

can bhe improved.

Brief Description of the Drawlings

FIG. 1 is a longitudinal side section of a major part of
a refrigerator of a first embodiment of the present invention,
showing the condition where a door is open;

FIG. 2 is a longitudinal side section of the major part of
the refrigerator, showing the condition where the door is closed;

FIG. 3 is a perspective view of a plurality of vertically
arranged stcrage contailners;

FIG. 4 is a partially enlarged longitudinal front section
taken along line 4-4 in FIG. 27

FIG. 2 is a longitudinal side section of the major part,
showing the condition where the door is open and all storage
containers have been drawn out;

FIG. 6 is a view similar to FIG. 1, showing a second
embodiment of the invention;

FIG. 7Tisaviewsimilar to FIG. 1, showing a third embodiment
of the invention;

FIG. B8 is a front view of the refrigerator of a fourth



FIG. 11 is an enlarged longitudinal section showing the condition where
the door of a vegetable compartment is open as shown in FIG. 8; FIG.
12 is an enlarged longitudinal side section showing the same condition as
FIG. 11 in the related art; and FIG. 13 is a longitudinal side section of
a freezing compartment of another embodiment of the invention. Best
Mode for Carrying Out the Invention First embodiment A first
embodiment of the invention will now be described with reference to FIGS.

embdd9reeRefering 0. [HG 2.8 lowey partef asefrigeratorbody1 is:showih A are
whole interior of the lower part of the refrigerator body 1 shown in FIG. 2 is
opery freezing compartment serving as a storage compartment. The freezing

compartment is divided by a partition plate 2 and a crosspiece 3 mounted
Hhicblt %ﬁPg}a;

on ‘a ffont’end’of the B?;ift eOEQIEFou ﬁqﬁ)lpe? z %Cgﬁgaﬁ%oe%ng the

condiand,a lower.freezing comparimgent 5¢ rA fIRPZINGRVAPOIRINN 1 open as
compartment 6 is provided in the back of rear walls of the upper and lower

shofreezingi€otnpditments 4 and 5. The freezing evaporator compartment 6 is
common to the upper and lower freezing compartments 4 and 5. The

frebaify evAporitor coMparthieit 6 HOBUEE A pEHfitich Wall 78 fredzingov ing
+ he EYaPQIator 8 and & freezing fan 9. Ait in the ypper-and lower freezing

compartments 4 and 5 is circulated by the partition wall 7, the 5 freezing

evapcorator 8 and the:freezing fai9 as showndiyrariows-intElG: 2sWithing the

this, the circulated air is cooled so that temperatures in the upper and
conggiverfeddifig Rompartiients £and 5 Ee8Cantroied SERRB OB Bqudl toPen @3

<holespective proper freezing temperatures.

FIG. 12 is an enlarged longitudinal side section showing
the same condition as FIG. 11 in the related art; and
FIG. 13 1s a longitudinal side section of a freezing

compartment of ancther embodiment of the invention.

Best Mode for Carryving Cut the Invention
First embodiment

A first embodiment of the invention will now he described
with reference to FIGS., 1 to 5. Referring to FIG. 2, a lower
part of a refrigerator body 1 i1s shown. A whole interior of the
lower part of the refrigerator body 1 shown in FIG. 2 is a freezing
compartment serving as a storage compartment. The freezing
compartment is divided by a partition plate 2 and a crosspilece 3
mounted on a front end of the partition piate 2 into an upper
freezing compartment 4 and a lower freezing compartment 5.

A freezing evaporator compartment ¢ 1is provided in the back

of rear walls of the upper and lcwer freezing compartments 4 and

5. The freezing evaporator compartment 6 is common to the upper



10The refrigerator body 1 has a mehanical compartment 10 in a lower
rear thereof, A compressor 11 is provided in the mechanical compartment
10. Arefrigerating cycle is constituted by the compressor 11, a condenser
(not, a throttle (not shown), the aforesaid freezing evaporator 8, a
refrigerating 15 evaporator (not shown) and the like. The upper and
lower freezing compartments 4 and 5 are formed with front openings 12
and 13 which are opened and closed by doors 14 and 15, respectively.
The?dtbr 24t ﬁ%aﬁbwff@é%ﬁg%ﬁ%ﬁﬁnaﬁf%as Tght and feft diggs oorator
one of which is hingedly- 20 mounted.an the ref rigarator bedy 1 although po rator
the hingedly mounting structure is not shown. The door 14 is caused to
pivot about the hingel tiyeréby dpenifdandiclésingtheopening 12wer freezing
On theT ot.hg[_hanigdjé the door.15 Ofcth.EJP\!Vae{ érge{)zing}gé)ng)paﬁmgpt 2 1§a f, 7 the
the drawing type and i$ oved forward from the Spening 13 thereby tobe '
sspaced away-fremthe-apening 1383 sbominFle; Erudhgsmatepthey arrows
door 15 is moved backward thereby to close the opening 13 as shown in _
FIG 2. THGs, the dJ6r5 GPérs afdelosestte Dpehiny 3. Parfofafd o that
interior .of the, refrigerator body.1 located in the rearof fhe doar13.1S..cs 4 ang
defined as the Tower freezing compartment 5. The lower freezing
compartment:braccimmedates acphurality: eflverticallyrarranged stonage freezing
containers. In the embodiment, the storage containers accommodated in
the foW&FHée2ing tompartment 5 include three vertically arranged storage
1 Fontainersythatis san upper storage containey 16,.a MiddieStorage riment 10 in
container 17 and a lower storage container 18. The lower storage
containkrd8tis acdeeptgenarally rectartpiar pafalielepipetccantainefaith in the
an open top.as shown in FIG. 3..The lower starage container 18 includes . .. . _
o RTCR Sote WAIRTAURR Tariges 16 Tomes e ol rebpectun | oted
A regtangular skpperframei20 is mouniedon abacksside of the doordSc1e (not
as shown in FIG. 2. The lower storage container 18 is put into the support _
fram&'20 from Bbdva Gt ffarge £ 18 plaebarott the sugport fraffe 2682409
1 é/vhe[é%%}gjceoIpv%%rosgo%%qntgmgrgn% is,dgtachably supported on the
door 15 provided with the support frame 20. Furthermore, a pair of
moveable fails 2irare mountedsoniightzand leftsiderwaklis obthersgppert e formed
frame 20 so as to extend in the front-hack direction as shogvn ir}ﬂFIlG. 4 by door
resp&clively A A OF XS rafls™22 aré ModHtet 6right ahd Tefsigg s oy doors
walls of thejloyer freezing.compartment s sp 8s10 extend inthe ypper freezing
back-forth direction, respectively. The fixed rails 22 are provided with
respeetive sliderail$ 22ealontwhictiithe Wovealsle rails 217 ard sfigabfe ningedly
2£= syl when he slde sal ggaand fhe maveaple (Al ALAE Sl Prounc ing
supporflarm is taken out and put into the lower freezing compartment 5
togetherwiththe is not shown. The door 14 is caused to pivot about

the hinge, thereby opening and closing the opening 1Z.
On the other hand, the door 13 of the lower freezing
comparzmerit 5 is of the drawing tvpe and is moved forward Lrom
25 the opening 13 thereby to be spaced away from the opening 13 as
shown in FIG. 1. Furthermeore, the door 15 i1s moved backward
thereby to close the opening 13 as shown in FIG. 2. Thus, the

door 1% opens and closes the opening 13. Part of an interior



lower storage container 18. In this case, the support frame 20 is taken out
and put into the lower freezing compartment 5 when the door 15 is
opened and closed or moved in the back-forth direction. The middle
storage container 17 is a shallow generally rectangular parallelepiped
container with an open top as shown in FIG. 3. Accordingly, the middle

- storage ntainer 17_ has a sm Ilelr vol me thamn I'Li}le lower storage
° %orﬁain%%%ég%ﬁgﬁlﬁd?éosdt ra%e c%%?;%lﬁer 17'has ﬁanrgeeaerBO orr}%gg oﬁoor o

is tapsohrght and 10 left sidleawalls respectively: zach-flange23 has ahe  1lower
convex portion 24 which is formed on the front thereof so as to protrude
fregawnafP FHeé profusioms ZB 2T ate formed baeakhtof right arfleftcally

ends 8f tg > bottom of theE middle stor%gie ctcgltainer 17. The middl

arr‘rf:lnrr1 rusion mfiasqgng%??hfhlfh%rostﬁer WO pro?rugi%ﬁgqﬁlﬁg%hﬂ Zg.he storage

contthedewer siorage-container 18-has two notehes 28-formedn apppRekment 5
part of a rear wall thereof. A rear bottom of the middle storage container

inclde pleecedonightiamdlieft ends 28zcof the motcte28as showaria FIGh2L 1is,
As a result, the middle storage 20 contajiner 17 is accommodated in the

NGB storage Contamer 187 TheHangds 25 ot th widdfe storaganer 17 and a

1owEontainer 17.areplaced on the upper edges 18a of right and left side walls
of the lower storage container 18. Only one of the notches 28 is shown in

FIGh3. 25Fwrthermore rthedower storage: contaiher 18 has adwemberofnerally
holes 29 formed in the middle portions of right and left side walls thereof

=6 RB uftpSe 6 doId Hir TG, ThEowel - -0 a0 open Lop as shown

in FIG. 3. The lower storage container 18 includes right and
left side walls having flanges 19 formed on the tops respectively.
A rectangular support frame 20 is mounted on a back side of ths
door 15 as shown in FIG. 2. The lower storage container 18 is
put into the support frame Z0 from above and the flange 19 is
placed on the suppert frame 20, whereupon the lower storage
container 18 1s detachably supported on the door 15 provided with
the support frame 20.

Furthermore, a palr of moveable rails 21 are mounted on right
and left side walls of the support frame 20 so as to extend in
the front-back direction as shown in FIG. 4, respectively. A
pair of fixed rails 22 are mounted on right and left side walls
of the lower freezing compartment 5 sc as to extend in the
back-forth direction, respectively. The fixed rails 22 are
provided with respective siide rails 2Za along which the moveable
rails 21 are siidable. As a result, when the slide rail 2Za and
the moveable rail 21 are slid, the support arm 20 is taken out

and put into the lower freezing compartment 5 together with the



storage container 18 further has a pair of rails 30 which are formed on

middle inner faces of the right and left side walls thereof so as to extend in

the back-forth direction respectively. The front protrusions 25 of the middle
storage container 17 are located on the rails 30 respectively 5The lower

storage container 18 further has a pair of downwardly convex recesses 31

formed in front portions of upper edges of the right and left side walls

thereof respectively. The protrusions 24 of the middle storage container _

17 ar8"Eigagetf fith e retdists 3 redfeltively SivhareupsntHe ibalé “me 20
storage-10.container 17 is taken.out of.and put intodhe lower freezingent & when
compartment 5 together with the lower storage container 18 as shown in
FIG:LeThigs,wheén the niddledbtorage cortailer 17 s pashdd reéaiwakgck-fortn
with 2 fo@rg% i%rlger than an engaging force between the recesses 31 and

the protrusions 24, the protrusions 24 are 15 disengaged from the

gespective reeessesi3t such thajthe snidgiestorage gentaingrd7lisw generally
moved rearward on the lower storage container 18. Accordingly, when

foodt BPULIAtE  afdraKen bt OF i bVier Storage cohtdindr 18- sfter thie a5 shown

Con@#‘l %rIIL;8 a‘jnd %gg@rﬁtarlﬁ%?otq@uq%f%&g‘g Q@%‘%QSQ”&U@&"&%% 17 has a

toget
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er with the door 15, the
smaller volume than the lower storage container 18, The middle

storage container 17 has flanges 23 formed on tops of right and
left side walls respectively. Each flange 23 has a convex
portion 24 which is formed on the front thereof so as to protrude
downward, Three protrusions 25 to 27 are formed on each of right
and left ends of the bottom of the middle sto_r'age container 17.

The middle protrusion 26 is longer than the other two protrusionsr

The lower storage container 18 has two notches 28 formed
in an upper part of a rear wall thereof. A rear bottom of the
middle storage container 17 is placed on right and left ends Z8a
of the notch 28 as shown in FIG. 2. Asaresult, themiddle storage
container 17 is accommodated in Lhe lower storage container 18.
The flanges 23 of the middle storage container 17 are placed on
the upper edges 18a of right and left sicde wails of the lowerx
storage container 18. Only one of the notches 28 is shown in
FIG. 3.

Furthermore, the lower storage contalner 18 has a number
of holes 29 formed in the middle portions of right and ileft side
walls thereof for the purpose of cold air reducticon. The lower

storage container 18 further has a palr of rails 30 which are
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middle storage container 17 is pushed rearward with a force larger than
an engaging force between the recesses 31 and the protrusions 24 as
described above. The middle protrusions 26 abut against the right and left
ends 28a of the notches 28 of the lower storage 25 container 18, thereby
serving as stoppers, respectively. As a result, further rearward movement
of the middle storage container 17 is limited. Furthermore, when to be

returned forward fram a rearward.position fth -.middle storage qantainer

N Y ] 2 £ = b N =L d." 11
17 i5CdPAfn forwar I;S]netall {6 Tecesdes 31 and the protrusions §L4 are o MR
engagedawith-eagh othektend in the back~-forth direction respectively.

located on the rails 30 respectively.

The lower storage container 18 further has a palr of
downwardly convex recesgses 31 formed in front portions of upper
edg@scﬁftherightaﬂmileftsakkawallsﬁhereofrespectivelj. The
protrusions 24 of the middle storags centainer 17 are angaged
with the recesses 31 respectively, whereupon the middle storage
container 17 is taken ocut of and put into the lower freerzing
cempartment 5 together with the lower storage container 18 as
shown in FIG. 1. Thus, when the middle storage container 17 is
pushedrearwardwiihaforcelargerthananengagingforcebetwean
rhe recessas 31 and the protrusions 24, the protrusions 24 are
disengaged from the respective recesses 31 such that the middle
storage container 17 is moved rearward on the lower storage
container 18.

Acaordingiy,whenfoodis}nn:iatoandtak@nouiofthelower
storage container 18 after the container 18 and middle storage
container 17 have been drawn out together with the deor 15, the
middlestoragecontainerl?jﬁspushedreafwardwitheaforcelarger
than5ﬂ1engagingforcebetweenthe:recessesBlewnitheprotrusions
24 as described above. The middle protrusions 26 abut against
the right and left ends 28a of the notches 28 of the lower storage

container 18, thersby serving as stoppers, respectively. As a

bl

result, further rearward movement of the mniddle storage
container 17 is limited. Furthermore, wnen to be returned

forward from a rearward position, the middle storage container

10



The upper storage container 16 is a shallow generally rectangular
parallelepiped container with an open top as shown in FIG. 3. The upper
storage container 16 has a volume smaller than a volume of the lower
storage container 18 and larger than a volume of the middle storage
container 17. More specifically, the lower storage container 18 has a
largest volume of the three vertically arranged storage containers. The
upper storage container 16 has a second largest volume and the middle
17 storapecentainerdidchasa smatest volumeses The uppertsierageotrusions
container 16 has flanges 32 formed on right and left side walls thereof
24 pgsperiivalyeoniithe riyhtflafi§é B2 is shown in FIG. 3. Each flange 32
hasaprotision 33 on arear. part thereof. The lower freezing; o, epera1
compartm%%t 5 has a pa?r of rails 34 formed 6n upper parfs oflrlght T
reclefhinmes side-walls therpatrespeetively as;shownby.dottgd:binecinF|Gs 2shown
The rails 34 extend in the back-forth direction and are provided with two
in piffeys’35 locatethva front porichsthereofrespedctiveRs Theprotilisionsal Lex
33 of the upper storage container 16 are placed in the rails 34
Pl gothO A The Meriges o Are-bISGa or ME PLIRSE Se cafdoiiyer than
a vintheaboeve-describeshconstrction, theprotrusions:33 ghthe upRer: rically,
storage compartment 16 are slid on the rails 34 of the lower freezing
the compartmentBgespectively.cthe flahges 32 aremovedonithe pufleys85three
while turning the pulleys 35. As a result, the upper storage compartment
Ver‘i%sﬁé]r# ed by8F e middi8 'stéiage Comtainer 17 with Zg%%aéé‘)%’&ﬁg storage

contdgfiped therebetween;. Consequently. when the dogr 16:pashieeN e storage

opened, the middle and lower storage compartments 17 and 18 are drawn
conoat as describedsaboverwhile e upperrstorage compartment 16 remains
in the lower freezing compartment 5, as shown in FIG. 1. The upper

stdrage Batitaingr 16 A movetfsd'as tohe Brawn Wit Ghd intd the'fser ~iaht
ang TeezinoompaiLment Sydile theynidle adJoyer siprpae CONAINGIS 171 ange
and 18 are assuming respective drawn positions together with the door
32 b, asshowminillG. 53. FEhevrefligerptoniiodysd hasthefront dpenihg on a
13 which is opened and closed by the drawer type door 15. The plural ;
realraRel-typesisrige coitainars 1o {0 18 areactommsdatedtin the teror Pals
or PLihgrefrgeraiorhody 1 l9§§é%ﬂ Qat('é% e%%"frﬂﬂrgdeO%&?- Aceardingly., < ge
when the door 15'is drawn out, part (in plural number) of the storage
walXontairersdl6 todld; dhatiiscsthe middienand lower starage containers 171G¢. 2.
and 18 other than the upper storage container 16 are also drawn out

The tggether withdhedsor 5. Eshseguénilyriie shp&storage eontaliferasovided

...remains in the lower fregzing,compartment 5. Accordingly,.when the

. b%oo?‘ijg is 8?‘5%% ﬁt, :r%%/ thel i IeeéanciD Ir(])we? g'%}g'ge %g%t%’fnoer}é 17q§h%re0f

res8-ethes Ihan thesupperistoragencorniaingr 16rare drawn outdegetherwith: i ner
the door 15. Consequently, a force necessary for drawing out the door 15

16 39 reducedsPurtheriiste Fénlythe midaRrsibragescontaie? 17islasted 2 are

on the Iov%/Egt ordgj&gr stog%ge contair)celr 18 drawn out while the upper

pla%?éjraag contaifier 16 remains i ﬁ?ee%w'e‘?%e%“zing compartment 5.

Acgordingly sfoed.can-be taken out.afthe lowest storage goptainglil8s 33 or
when only the middle storage container 17 is moved into the refrigerator
the bedy4r Conseguentlyothiesusatsility ol ¢he storagelcontainéisccandels 34 of
h irﬂgrovedf Furthermore, the middle storage %Qnta' er 17T as a 32
© snaifest véiane aid S%IF@?ersttn??e%%e cf/: of a??nglme d out or%?ﬁ}eqes
are PhyaLstorage-eantainers 16 tos18,which are-aceemmodated i%t;u%e loyer s
freezing compartment 5 of the refrigerator body 1 in the back of the door
rasulb sotdstobetakertinrage outipadrawihg htanneriPhedniddie storagenicdle
___container 17 is located upper than the lower, storage _container 18 when
SLOLHER e Sibrdbe Contdiners 7 afld 1&°4re diawhbut together Wwith the GoBFE =" -
15. Accordingly, the middle storage container 17 need not be re-drawn out
after the door 15 has been drawn out. Furthermore, the middle storage
container 17 located upper than the loWer storage container 18 can be
easily viewed outside the refrigerator body 1. Consequently, the usability

of the storage container 17 having a highest frequency of taking in and out
fond fcran he imnroved



Additionally, the storage containers include three vertically arranged

storage containers, that is, the upper, middle and lower storage containers

16 to 18 in the embodiment. The lower and middle storage containers 18

and 17 are drawn out together with the door 15, whereas the upper

storage container 16 remains in the lower freezing compartment 5. The

I ge container 16 has a yelume which is between the volumes of .

o B St Cnmere 17 M 16 e & hsuit e Lo =0
lowstorage comtainente fuftherrdrawn outaftes therdoor-thhasbeendrawncrived

out together with the middle and lower storage containers 17 and 18 has a
abogmaliveinidisAcsording i afreeratigoreEiecessitatdd i drawing!the Lower
£:0 8000 15 s feduiced as.compared with e casewpere the jower stgrage. .

container f@ogﬁavmg‘ e Tdrgest volume is drawn out after the ddor 15 has™ " 9
conbgenLrawn ol Gersequently,dhe operability of thestorage comtainers 1 ower

can further be improved. Still furthermore, when the door 15 is drawn out,
frediyd Dpper SratGragecontaimerdiBlremaining imihedle and lower storage

Iovye‘rfreezi[l]gco_mpar ent 5 is moved _bry ulleys 35 over the middle
COTeForagE Containal 17 locatet upper tHah the iGa storage cohtaiferi® +tHons
togihenthese containers 17 and 18 are drawn out toggther with the door 15.

Consequently, the upper storage container 16 can smoothly be 10 taken

intéTandeut of ke fower fleezing! comparthentS: Secondembodimentthich 1s

The refrigerator of a second embodiment will be described_ In the second

P ithodiftient partsidentidanitiorsinfitafothos& 7 thé fifst embodiméit afet vr 2!
aradabeled by the same refergnee.numerals 13 as in the firstempodimentand, ..

the description of the parts will be eliminated. Only the differences of the
intesecond embodiment fromdhe first embodimentwitimaiv be deseribeskr of the
In the second embodiment, as shown in FIG. ,, the upper storage

o0 Corltainet 1615 8 paif of BrétiLsicis 4°afd a paif of 26 s 421 Thepaxt (in
pludHotrusions 41 protrude sideways from ypper rear portions githerightand -~

left side walls of the upper container 16 respectively. The legs 42 are
midddrevided drvthe frenbendsportions dfidhe botoamrespectvelyr Apail afhe upper
rails 43 extending in the back-forth direction are provided on upper
storage container 16 are also drawn out together with the door
15. Conseguently, the upper storage container 16 remeins in the
lower freezing compartment 5.

Accordingly, when the door 15 is drawn out, only the middle
and lower storage containers 17 and 18 other than the upper
storage container 16 are drawn out together with the door 15.
Consequently, a force necessary for drawing out the door 15 is
reduced. Furthermore, only the middle storage container 17 is
located on the lowest or lower storage container 18 drawn out
while the upper storage container 16 remains in the lower
freezing compartment 5. Accordingly, food can be taken out of the
lowest storage container 18 when only the middle storage container

17 is moved into the refrigerator body 1. Consequently, the

vusability of

12



25 portions of the right and left side walls of the lower freezing

compartment 5 respectively. The protrusions 41 of the upper storage

compartment 16 are placed on the respective rails 43. The legs 42 of the

upper storage compartment 16 are placed on right and left upper edges

17a of the middle storage container 17. In the above-described
£he CQRSHUCHON, (NG PIC t%i%o'?a%l Qét*l%nrt%BB%%f‘.’rage container 16 are

moved along the rails 43 of the lower freezing compartment 5, and the

legs42: ot the upper storage coatainer-garemevad alongthepper smallest

edges 17a of the middle storage container 17 respectively. Accordingly,
volggeuppeét storageltontaineCts imoved overtHeomiddlesrage: among the
container 17, In this case, the protrusions 41 of the upper storage .
Pl rert 15 A Srhogt o conact kihethe S SGagReces 0 the
Low€entaines ih and g AIppes storage container=lé-isypoved overile 1 in the

middle storage container 17 while being in contact with the rails 43. When
backecmiddie stbrage Eontainetsl 758 nvsve: Hse recessesi 3P of thelowefravwing

storag ﬁomﬁgg&eent %g can be prevggg%degrorfpeirég Iiooked for

ENERample thé engagement 6fthie respettive protrusions Sk With thgPPer than

the 8CeESes 3l Asa resylt when thesdeerld has been drawpout.the-upper: 17

storage container 16 also remains in the lower freezing compartment 5
andand the midtie anddowerstordgescontainers 17 andd8 are also’drawnionts Ly,

together with the door 15, as shown in FIG. 6. Furthermare, when the
the d%b??@%a%tboefe%g&ra%?&&t}ﬂ%lebg AFSFthBUppeT storage e8ftaitier 1 -e*

the 'emaNIngin the refrigerator body, 1,are, placed:on-agearportion gfthe r;qq1e

middle storage container 17 located higher than the lower storage
storegtaineri8.aCorsequently,cwher:the stgrage cdrtainerid® isldrasmn out,orage
the upper storage container 16 can smoothly be drawn out, differing from

contRdtage wherethe (pefstdtage COntAIREr 18°Spacet awdy frorf the 98 T2 tor

bo dij‘"‘i@"eéé?{%%‘?{’éﬂ?,er ¢ ds transterred to,the_middle storage-containgr.. 14

7. Third embodimen
having a highest frequency of taking in and out food can be
improved.

Additionally, the storage containers dinclude three
vertically arranged storage containers, that is, the upper,
middle and lower storage containers 16 te 18 in the embodiment.
The lower and middle storage containers 18 and 17 are drawn out
together with the door 15, whereas the upper storage container
16 remains in the lower freezing compartment 5. The upper
storage container 16 has a volume which is betwesn the volumes
of the middle and lower storage containers 17 and 18. As a result,
the upper storage container 1€ further drawn out after the door
15 has been drawn out together with the middle and lower storage
containers 17 and 18 has a small volume. Accordingly, an
operating force necessitated in drawing the door 15 is reduced

as compared with the case where the lower storage container 18

i3



A third embodiment of the invention will be described. In the third

embodiment, parts identical with or similar to those in the first and second
embodiments are labeled by the same reference numerals as in the first

and second embodiments and the description of the parts will be

eliminated. Only the differences of the third embodiment from the first and

second embodiments will now be described. In the third embodiment,

as shown in FIG. 7, the legs 42 of the upper storage container 16 in the

secdrid éntbdditn et afesEhanget 2ot pulieys B 1ot third Bftboditment has been
The pulleys 51 are moved along the uppger edges 17 ofllt e right and left
sidng\'/)'\t/ﬁgiITJS%{of?Ffegl Pnidd?é) §?0?§5§Q§B§¥éinetfhf7 %éjﬁé:cé%?\)/é fhc A%cé?%ing' y(,% Srorage
sincedhe apper storagecontamer 16 isipevedalong the middle storage

container 17, the upper storage container 16 can smoothly be drawn out

as in the first ehlbbBIMMERE O 9n HEOEYoIRG fifst to H#iird EMBodithentd)® upPeT
ghe upper.storage.contaiperc16 remains insthe lower. freezing. compartment -« nent
5 when the door 15 is drawn out. However, the upper storage container 16
may-be drawnssutin the hiddle 6fthevdrawing ofthd boos 16r fpthiswaseiner 17
the force necessary for &h_g drf wing is rgdug_ed when the,*uppe[']storgtgeh 1 these
contaftiet 16 clo88S only Part 'of the Upper opening of the middie storage =™ ~e=®
container L, fSurthermere, adarge-foregdds netinecessitated either when door 15.
the upper storage container 16 drawn out in the middle of the drawing of

the doorsEBlieiioVied ifterthedlbwer feezing compaithient 15° Iradditierthly Le

10 th-ESa%%%e ! fﬂ% gl ;ﬁ%@%&%@i ”f&i‘ész‘i 3% Dot obstryetfood takens,

]

<at

into and out of the middle storage container aving been drawn out
beneathdhe uppesstarage container 16. Consequently, the construction

that the upper storage container 16 is drawn out together with the door 15
in the middie ®ftRé drafiftl 6Ftie dbSE T8I incingéd G5 the"storalg cescribed.
contajner cemaining in.the: refigerator hady d-when the,doar 154s drawn +; those
out. In other respects, the invention should not be limited to the first to
thirdiembyodirents duscribad above withsefeferic & e theraccompanyingnuneral s

. drawings. In particular, th rt of the int i%r of the refrigerator ocLy 1 g
n **}Pe %_:{._r 27, ggtmﬁ ndeg e desé:ornjtgiahion ﬂgrtt ;gnpt%rts will

“Tocat&d T’ the Tear of the door réﬁai’/ e a storagé er ot e
freezing.compariment. Forthermere,dhemumberef vartically aang@denbodinent
storage containers housed in the may be larger than 3. Thus, the
inveAtiH nfaye bé medifietin pracite sditably Withowit deparinefom the
gist thereof, Fourt ' A faurth iment of invention . .
will be descIriIl;)e %%@%%H:%%%F \?ijé%vé%fhfhe%%}%g%r%r%gf tg]e%durfﬁ ohle Hpper
embediment: The:reftigeratdr comprises theaéfrigeratordiodys101 farthex pair of

comirrising a heat-insulating box formed by filling a heat insulating

T
i

M betiveert AR SUEF CESING torhing 2R ‘Gutersheff aha ah g upper rear
casing defiping asstorage:space. the sefrigerator,hody, 104 definesbereih-ainer
an uppermost cold storage compartment 102 and an ice-making

compartrveritd 08whick -hasta velatively Smallet velume dad isequipped ront end

with an automatic }Cetrpgk%fe%r}d a tq:rgggr%tgrie-chqngeab}xe temperatur

[N dvel erails 473

comBgﬁmehrf?LOE located in pafgﬂlel Wi e |ce-m%1king comggﬁt?ﬁnenf
103.ckhe riee+making campastmerntcki3.and the-termperaturerchangeablesn upper
compartment 104 are located below the cold storage compartment 102. A

2 YegetableGopafthefit 16858 profided befoti thé fde-madinge 1ower freezing

compagtment 103.and the.temperature-changeable compariment 104 Ape upper

freezing compartment 106 is provided below the vegetable compartment
105.5Fherwggetable compartmérnt 205 and:thedreezingeompartment206ails 43.
are independent of each other. Dedicated doors are provided fgr closin%l_ d
and OpEningffoRtopénings oFRE tofd %f&%ﬁe%%%%%ﬁr%ﬁf 103, tHew Placed on

ice-making

14



10 compartment 103, the temperature-changeable compartment 104 and
the vegetable compartment 105 and the freezing compartment 106
respectively. The cold storage compartment 102 has a largest volume
and a high frequency of use. Accordingly, a clamshell door of the 15 cold
storage compartment 102 is hingedly mounted on the opposite sides of
. _the front opening. The storage compartments including the ice-makin .
39 Temperatire. Shargeatie SomparEnts 103 an 104, 1he Vegetdbid - L-x
17 . compartment 105 and the freezing compartment 106 are located below
the cold storage compartment 102 20 sequentially. Each of these storage
compafthent>P03s teldo6 s satalier econmmodation capatity thamthetl of
n cold storage compartment 102 an%s located so as to be located lower 43 of
© th&r the waisSt 6fthe Uder. “Cordequently, fof %egurﬁbgg Bf imiprobihg the > ©
the Usability, a container heldona support frame26- mountedon therear R L pper
each door is of a well known drawing type in which each container is
stomeaved-innthe ack-forth dire clion atbngltherailsmounted or@reipnéi/waltt the
wid Cgieach storage compartment. Each container is drawn out of the

fresponding Stofage” doRipartment Wheh Tive diawing type dobrigialy, the
uppoPenad. As-a result.food can be putintp anditaken out,of each container ... e

through an upper opening of each container. A machine compartment 110
conisudefinedin the réar afithe S5dreszingt¢cempartmenti06 locdteddawesis upper
The machine compartment 110 accommodates the evaporator 107

S LOIBfing e atnidspHeré fh 84Eh SIOTEGE tompartntétit @ Shotr-th Rits, ghiddle
stoA% 8 resylt the dreezing compariment 106 hag a smaller depthwise ¢ 5 1 oveq

dimension than the other compartments. A cold storage space suc
ovelastthe coldistosage compartment2102 and a frégzing Storage spacesueht with
~ the freezing compartment 106 are cooled by the refrigerating cycle
the camptising the ratBF 107 4Ad the Compreds6e10g C6ld aif /| +s moved,

the ?h%%icrk%%esde%y the eyaporatar 107 Js sunglied.into each storage spacg, ., e
prevented from being hocked, for example, the engagement of the
respective protrusicns 24 with the recesses 31. As a result,
when the docor 15 has been drawn out, the upper storage container
16 also remains in the lower freezing compartment 5 and the middle
and lower storage containers 17 and 18 are also drawn out together
with the door 15, as shown in FIG. 6.

Furthermore, when the door 15 has been drawn out, the legs 42
of the upper storage container 16 remaining in the refrigerator body
1 are placed on a rear portion of the middle storage container
17 located  Thigher than the lower stecrage container 18,
Conseguently, when tThe storage container 16 1s drawn out, the
upper storage container 16 can smoothly be drawn out, differing

from the case where the upper storage container 16 spaced away

from the middle storage container 17 is transferred to the middle

15



15 cooling the atmosphere to a predetermined temperature. The cold air
supplied from the evaporator 107 is blown into the freezing compartment
106 by a fan (not shown) provided in an upper interior of the compartment
106 so that the atmosphere in the freezing compartment 106 is cooled to
a predetermined temperature. The 20 cold air supplied into the freezing

st o80m aét@%gt_i%gg islgirculated through the ice-making compartment 103

an he?emp‘era‘ture changeable compartment 104 to refrigerate

Thiatmesphetes dnthese compartments, thereafter returning to the
evaporator 107. The freezing compartment 106 has a pair of right and
lef'supporcframesiotsshowr) obithe inside of the dodrll decapablerobed. In
opening and closing the front opening thereof, Rail members disposed on

chep, Gt WAE GRS heohhb ComprafE106 T e Backigar Lo those
in dirpetion. The rajl nembers holdan, accmmodation eomaines 112,10 ame

accommodating frozen food. As a result, the accommodation container
refdi2nisef thendrawin type and iswslidablesin thenbadletortiridiredtiodiments and

The accommodation container 112 is made from synthetic resin b

thein BeR&T mviding atfis Sfeep @Eﬁéral%&taﬁ@ula‘?b%%?éﬁ’éﬁﬁgd withly the
41 £ B.uRper opening, he agcommadation cantaiper, 112 has aflange form . .

on a peripheral edge of the opening. The flange covers almost entire
embogéningtof the accommaddation coniaiaer.112, and part of the front edge is
out off. As a result, 10 a relatively shallower dish shaped middle container

1137s piated bA‘tHe FBREEAGE BF thePdtcdrfddation contairler 142¢ Thegs 42
of gﬂgdlg};g}gg?i%eg(ggagggasﬂ%r{%gﬁvé%rg recess th'ﬁg issu%%dn'gg embodiment are
i i Fhéight The

accommodate an ice-making milk cartoon gvmg a substantia
chamaiddlecontainercli3 is trawn eutto erlarge extentuntd: b thexear@ndieys 51
thereof is located in front of the front opening of the freezing compartment
are 196 Vfith thé AegormitfodaliBf coRtdifér 112 The middleréaitaimerd13¢th side

lPe drawn out and acc odated by moving the middle cantainer 113 in .
"3 the ha?cvi-forifr]%1 %lrec%%%g(;{\?eer thse% é:rfxé;ee of tk%rg%:%é%erﬁoda%%}n coﬁgﬁ%ﬁr{]clvely )

nccdiddi 5@ that ther20-upper opening of e ascemmadation coptainerll2is 21ong
opened arid closed_

the middle storage container 17, the upper storage contalner 16

can smoothly be drawn out as in the first embodiment.

In the foregoing first to third embodiments, the upper
storage container 16 remains in the lower freezing compartment 5
when the door 15 1s drawn out. However, the upper storage
container 16 may be drawn out in the middle of the drawing of
the door 15. In this case, the force necessary for the drawing
is reduced when the upper storage container 16 closes only part
of the upper opening of the middie storage container 17.
Furthermore, a large force is not necessitated either when the
upper storage container 16 drawn out in the middle of the drawing

of the door 15 is moved into the lower freezing compartment 15. In

addition, in this case, the upper storage container 16 does

ie



An upper container 115 is provided over the accommodation container
112 and the middle container 113. The upper container 115 is drawn out.
of and housed into the interior of the 25 refrigerator independently without
relation to the opening and closure of the middle container 113 and the
freezing container door 111. The upper container 115 has a flange which

not 'S 5%%'{%%8'8 th%o%%?”@ﬁkseige edge a”%jﬂgire%’%'}‘t_suBEorE‘%%’ebyrﬂJ@@ s, - ge

which are provided on the side walls of the freezing compartment 106 so
conBsiadgrotrute iaware; Asastresuktzthe upper container 115 is meyeablestorage

inthu back-forth. direction although located over the middle container 113.
congorgefuehtly, nedareloadts exertedls crihefresZingtompartments  upper

door 111, the.middle container 113 and.the rail members supporting the . _ .
SEOTSHE: A OaATON contaner 112 With thieS te tpper bR 18 L5 11
the Netilinked to theapening:afithe freezing.compartment 114. Aecordingly, as the

the upper container 115 can be drawn out of or put into the
storage container remaining in the refrigerator body 1 when the
door 1% is drawn out.

In other respects, the inventicn should not be limited to
the first to third embodiments described above with reference Lo
the acceompanying drawings. In particular, the part of the
intericr of the refrigerator body 1 located in the rear of the
door 5 may be a storage contalner other than the freezing

£

compartment. Furthermcre, the number of vertically arranged
storage containers housed in the may be larger than 3. Thus, the
invention may be modified in practice suitably without departing
from the gist thereof.
Fourth embodiment

A fourth embodiment of the invention will be described.
FIG. 8 is a front wview of the refrigerator of the fourth
embodiment. The refrigerator comprises the refrigerator body 101
further comprising a heat-insulating box formed by filling a
heat insulating material between an outer casing forming an
outer shell and an inner casing defining a storage space. The
refrigerator body 101 defines therein an uppermost cold storage
compartment 102 and an ice-making compartment 103 which has a
relatively smaller volume and 1s eguipped with an automatic ice
maker and a temperature-changeable temperature compartment 104

located in parallel with the ice-making compartment 103. The

17



10 freezing compartment 115 independently using a grip formed on the
front wall 115a located near the rear of the freezing compartment door
111. In the embodiment, the upper container 115 is deeper than the
middle container 113.More specifically, the upper 15 container 115 has a
depth Di which is set at 160mm. On the other hand, the middle container
114 has a depth D2 which is set at a value ranging from 100 mm to 110
mm. Furthermore, the accommodation container 112 has a substantial

deptB3tidihtAe BotBHOF e middle cohtdinér £1416TRE Tepth of thg naeadie
20 accommodation container, 112, The depth D3, of the accommedation o renent
container 112 is set at a value ranging from 160 ram to 170 mm. Food

to bé @tcommodated irthie contaipers isclassified aceordingtodhe below the
difference in depth and presence or % sence, of the link to the fgeezingLh

compariment ddor TTIFESHERAMple. : | 7

and. the Temneraryro-
5 re?atlve1y Targer repeatedﬁy use
drozen;foodisaccommodateg:inthe lowest accammeadation centainer 4k velow
which is opened and closed in association with the freezing compartment .
doot 121 vRetdtivehesrrilier freterently Used foor isatebimmbdatsdiitesnt 105
accommaodation container 112 and the middle container 113.are drawn ., oo
out in association with the o ening of the freezing compartment. door 111,
frequently-used fopghean bepupintoanell for closing and opening front

8ngeable

openings of the cold storage compartment 102, the ice-making
10  compartment 103, the temperature-~changeable compartment 104 and
the vegetable compartment 105 and the freezing compartment 106
respectively.,

The cold storage compartment 102 has a largest volume and
a high frequency of use. Accordingly, a clamshell door of the
15 cold storage compartment 102 is hingedly mounted on the opposite
sides of the front opening. The storage compartments including
the ice-making énd temperature—changeable compartments 103 and
104, the vegetable compartment 105 and the freezing compartment
106 are located below the ¢old storage compartment 102
20 seguentially. FEach of these storage compartments 103 to 106 has
a smaller accommodation capacity than the cold storags
compartment 102 and is located so as to be located lower than
the waist of the user. Conseguently, for the purpose of
improving the usability, a c¢ontainer held on a support frame
25  mounted on the rear of esach deoor is of a well known drawing type
inwhicheach container is moved in the back-forth directicnalong
the rails mounted on an inner wall of each storage compartment.

Fach centainer is drawn out of the corresponding storage

18



5 taken out of either container 112 or 113, whereupon the usability of the
containers can be improved. Larger food aimed at a relatively :Longer

period of storage is accommodated in the upper container 115. The upper
container 115 allows enough space for food since the upper container 115

10 has a larger depth DI. Furthermore, since the upper container 115 is

not linked to the opening and closure of the freezing compartment door lid
foodismaintainedinanaccommodatedstate in the compartment.
AccHFAIRGHY - the tipie F BohtaineF 21 57¢an PeraidT ot optiohafly whena result,
the need atises. Asa,resylt, singe the upper. container 115,18 potdrawn out ., 4y,
every time the freezing compartment door 111 is opened, the contact cod
withwaipatthepreoin tempeeature isoreduceel Consequently, since an

adverse effect of the outside air on food accommodated in the upper .
container Y1518 Tetticed *Stabiiity of fodd Storage' Gan be20 improved> > ©F the
sWhen aranged asdescribed-above; the drawerstypeageommodation.  nachine
container 112, the middle container 113 and the upper container 115 can
effectivaly: berssed dccordingtorarshidye ahd size offood tobelsidredyol ing the
frequency.inuse and application 26 of fogd o be stored and Iinkage ta.the 5 ..
opening and closure of the freezing compé)rfmemt oor 111,
Furthermere,ithe:-depths-ef thecontainers 442 13@enc 115:dispesed r depthwise
inside the drawer-type freezing compartment door 111 are set as
deséribetlabeve Hhdsartielar ‘the uppeirstéragedontainer 115 located

1 dughest of Q%H‘Jée&%ﬁ%gs th-Dlargec thany the depth,D2,0fdhe. oo rment

q

A

middle storage container onsequently, when the freezing

compattment doodr ¢4t is drawn:outethe froat walll 15e of thempper compartment
storage container 115 can be viewed by the user standing m front of the
doml%fl Witfout Baire hidden BEhind"a o8P 6f anbtferstorage “omerising the
compagimentdecateghoverthe.upperstorage container 145: 3 a:r generated by
Consequently, the upper storage container 115 and food stored therein

can easily berrecoghizdd ! 1sThedplegoing constridlich-isbased bicthe thereby

fesults olf a plurrlglity of experiments carried out b;é .the(%nyentors V\éith a SN
o] CO .ll’ll% - ﬁ S TmoO3 e}:‘ﬁ TG agreue Cerminad s_erfctjper% ure., The cold
dozen females. More specifically, a user assuming a position where he or

she has dravgl outithe-deaot bendsforward in orderito putandiake foad freezing
into and out of the containers of a refrigerator with the construction that ‘

thre& VBRICAIR Aranged dctdmmobdation EitaiRérs die droviden the ~ 1n=erior
storage compastment with.an erdinary. drawerrlype doot 0.is €aseye ¢reezing
reference symbol H1 designates an average eye location of the user
whictvisprepresented s aheightifrdnithe floordHieeye jochtiomil isiture. The

20 coldxaifsuppliédintoijwafreezirm;compartment106jx3circulated

Mo
o

through the ice~making compartment 103 and tThe temperature
changeable compartment 104 to refrigeraté atmospheres in these
comgartments, thereafter returning to the evaporator 107.
The freszing compartment 106 has a pair of right and left
support frames {(not shown) on the inside of the door 111 capable
of opening and closing the front copening thereof. Rall members
dispesed on both side walls of the freezing compartment 106 in

the back-forth direction. The rail members hold an
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1330 mm high. Furthermore, an eye location from the front ofthe
refrigerator varies between 323 mm and 523 mm and is averaged to 417
mm. The ceiling of the freezing compartment 106 disposed lowest in
the refrigerator body 101 of almost all refrigerators used in the experiment
includes a ceiling which is 550mm high from the floor. When the
containers are constructed so as to have conventional depths respectively
and the shallow upper container 215 is located below the lower edge of
the JEGETABIS-ROMTPartRnt HBBF 2167 thefréht WAl 284 of thé tipper T0o¢- 25
contaipgg 215 is.hidden behind.the vegetable; compartment 4ok 216, kamn g cype
the user's eyes as shown by line of sight in FIG=. 10. As a result, the user
hasandifficultylihdaewng the:bpper:container 12 161 ard- héeds to bend his
or her body enormously t ﬂ\i/iiew the frﬁgﬁntj,wallﬁZJTE%a, Qnﬁtheﬁolhe%hagd,w fhetic
when the depth D BFthE Upper containel 215 is set at 90 mim or‘abovedin
dhe samg-mapner-as-depth RA1iRi& 9 simtaktaElG. 40nthesfront walltangular
115a of the upper container 115 is visible when the freezing compartment
dooP2111s dramhrGi only ‘d'prédeterfiifed amBuAbWithoutSenitg tgnedation
door 111 full. As.a result, the presence of er.gontainer 115 Gan, . .oenine .
ool b CoTiad FuRer g whch e Jbth ST o the e he 0p=ind
container:2kmisesetcateh60 mmythie experimentssshowedthat the fontmmodation
wall 215a of the upper container 215 was visible.  Accordingly, in order -
thatTA8 ter fay Vievi tiefligperhdst tontainer £ 75 with the freezing S & Te54+t/
1 compartment door, 111 having been-drawpouty, the depth,of the ppers i s piaced
container needs to be set in view of the foregoing. For this purpose, the
otherrcontmifersindhgecld storageccompastinert aviiig alimitetlovefgile middie
height,ﬂtjfh‘ag is, 1;hgl igqlle container 1(1,3Pand thptlyglvjyg;\apgo&rg q“aéi%%covmnf‘da“e
container 112 need’to fiave reéspective harged depths. ™ ~In the R
emhodiment.the containers 112 anehl13 are linked to-the:epeningrandnt .
closure of the freezing compartment door 111, and the container 112 has .
a high freqliendiitctakifg it andedut food afd ACRdiHM b@atesH Fal iR - untit
Mgarg%]éoolde. Apcgﬂgln%ggg e;péh j%% EH&E I%Vq{ﬁ%%gn&@ogﬁgo@rorat opening
container k] IS set so as to be ranged from 160 mm to 170 mm.
Furthermosei the shatfownmiddiecontainerwil3d adccommuodates frequenthntainer
used food and has a depth D2 set so as to be smaller than the depth of o
the dpper confaiier 118 &nl randing rom b Kiuth 1o mih. Bf g “ormodated
vertically arranged, three containgre sthe.depth:Di 1, the back-forth direction

over the flange of the accommodation container 112 so that the

2G  upper opening of the accommedation container 112 is opened and
closed,

An upper container 115 is provided over the accommcdation

container 112 and the middie container 113. The upper container

115 is drawn out of and housed into the interior of the

2% refrigerator independently without relation to the opening and

closure of the middlie container 113 and the freezing container

door 111. The upper container 115 has a flange which 1s formed

on the cpening side edge and directly supported by support rails
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5 of the upper container 115 independent of the freezing compartment

door 111 is set so as to be larger than the depth D2 of the middle

container 113 linked to the drawer-type freezing compartment door 111.

As a result, the accommodation container 112 and the middle container

113 are drawn out with the opening 10 operation of the freezing

compartment door 111, whereupon food can smoothly be put into and

taken out of the containers 112 and 113. With this, food can
advERtHgR Uy e e chifimbdatéd tn SecissifiddPmariter ABEGrdmg IoTPa T trent
hypes ef faod frequency in sise of. food or the Me.regarding the UBRer container
container 115 as well 15 as the containers 112 and 113. Fifth embodiment

A fifth émbaodiment oftheinveatiorvidi bedescrbea Thedfifth lémbodiment as<d over

shown in FLG.lll is a drawer-type door container which is disgosgd ina

ne midcdie containse 3 3 S no lartoe load 18 ex =
centraf storage‘comipattmant 20 located betvean atefrigerating - = =* enerted

comparRent and 2 loweststarage-compastmentiand whigh dsifarmeshbyiner 113
dividing a container into three vertically arranged. In the embodiment
showidn i@ 1Eahée members supporting the lower accommodation

container 112. With this, the upper container 115 is not linked

to the opening of the freezing compartment 111. Accordingly,

the upper container 115 can bhe drawn out c¢f or put into the
10 freezing compartment 115 independently using a grip formed on
the front wall 11%a located near the rear of the freezing
compartment door 111,

In the embodiment, the upper container 115 is deepexr than
the middle ceontainer 113, More specifically, the upper
15 container 115 has a depth D1 which is set at 160 mm. On the other
hand, the middle container 114 has a depth DZ which is set at
a vailue ranging from 100 mm to 110 mm. Furthermore, the
acccmmodation container 112 has a substantial depth D3 from the
bottom of the middle container 114 to the depth of the
20 accommodation container 112. The depth D3 of the accommodation
container 112 is set at a value ranging from 160 mm to 170 mm.

Food to be accommedated in the containers is classified
according to the difference in depth and presence or absence of

q

the link to the freezing compartment door 111. For example,
25 relatively larger repeatedly used frozen food is accommodated
in the lowest accommodaticn container 112 which is opened and

closed in assocliation with the freerzing comparitment door 111.

Relatively smaller freguently used fcod is accommedated in the
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accommodation container 132 and the middle container 133 are provided
on the rear of a vegetable compartment door 136 whiCh 25 opens and
closes a front opening of a drawer-type vegetable compartment 126 as in
the fourth embodiment, for example. The accommodation container 132
and the middle container 133 are linked to the opening and closure of the
vegetable compartment door 136 so as to be drawn out of and returned
into the vegetable compartment 126. The upper container 135 has a

larg&F8epfi'DI it midilé Thntdiner 133 and iSTREVEIR Stppofted e the

on the support tajls pravided:on tespective inngrwallspfithe vegetable, 113 are
compartment 126. A freezing compartment 125 is located below the

vegetable compartmentk28 aadiamicedmaking: compartmentd23fde freezin

3

located over the \{e%etabl(iﬂ;(:,lomp:a_rtment%j?b:. . When ?egggggatg}% o
compaPiRant d8or 136 is tawn outin the aboves B into an

4 L L LO oty >
draw escribed construction,

an average-eyedecation02 atl0:standing pesitions ofusers{dapanesesavility
females) is higher than the eye location 811 in the fourth embodiment.
Accoefdiiigly, figéyé fecatiortH24¢ 142prERigh from the floor. An eye

location frqm the front of the refrigeratoryaries hstween, 293 Pm-20d 447 s oxage
mm and is averaged to 3§§ mm. : 5

10

20
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[%E

is accommodated in the upper container 115, The upper contalner
115 allows encugh space for food since the upper container 115
has a larger depth Dl. Furthermore, since the upper container

115 is not linked to the opening and closure of the freezing
compartment door 1171, food ismaintained in an accommodated state
in the compartment. Accordingly, the upper container 115 can
be drawn out opticnally when the need arises. BAs a result, since
the upper container 115 1s not drawn out every time the freeszing
compartment docr 111 is opened, the contact of food with aix at
the room temperature 1s reduced. Consequently, since an adverse
effect of the outside air on food accommodated in the upper
contalner 115 is reduced, stability of food storage can be
improved,

When arranged as described above, the drawer-type
accommodation container 112, the middle container 113 and the
upper container 115 can effectively be used according to a shape
and size of food to be stored, frequency in use and application
of food to be stored and linkage teo the opening and closure of
the freezing compartment deor 111,

Turthermore, the depths ¢f the containers 112, 113 and 115

dispesed inside the drawer-type freezing compartment door 117

22



15The vegetable compartment 125 centrally located in the refrigerator
body includes a ceiling which is 770 mm high from the floor on an
average. When the containers are constructed so as to have conventional,
depths respectively and the shallow upper container 235 is located below
the lower edge of the door 20 of the ice-making compartment 223, the

ore ST TR PO L e T PO L orese
contiseridias:a diffieulty #iviewing 4he sippercontainer-235. Or the:pthernl larger
hand, when the depth 06' of the upper container 235 is set at
than the depth D2Z of the middle storage container 113.
Censeguently, when the freezing compartment door 111 is drawn
out, the front wall 11ba of the upper storage contalner 115 can
be viewed by the user standing m frent of the door 111 without
being hidden behind a door of ancther storage compartment located
over the upper storage container 115. Consequently, the upper
storage container 115 and food stored therein can easily be
recognilzed.

The foregoing construction is based on the results of a
plurality of experiments carried out by the inventors with a dozen
females. More specifically, a user assuming a position where
he or she has drawn out the door bends forward in order to put
and take food into and out of the containers of a refrigerator
with the construction that thrae vertically arranged
accommodation containers are provided in a storage compartment
with an ordinary drawer-type door. In this case, reference symbol
El designates an average eye location of the user which is
represented as a height from the floor. The eye location HI is
1330 mm high. Furthesrmore, an evye logation from the front of
the refrigerator varies between 323 mm and 523 mm and is averaged
to 417 mm.

The ceiling of the freezing compartment 106 disposed
lowest in the refrigerator  body 161 of almost all
refrigerators used in the experiment includes a ceiling which is
550mm high from the floor. When the containers are constructed so

as to have conventional depths respectively and the shallow

upper container 215 is
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25 114 mm or above in the same manner as depth D6 in FIG. 11, the front
wall 135a of the upper container 135 is visible when the vegetable
compartment door 136 is drawn out. As a result, the presence of the
upper container 135 can easily be confirmed. Furthermore, visual
confirmation can be rendered further easier when the depth DE of the
Loc4PRET sanNainer 23 s eLar J00.nun, When ysed DR HPPEEERIAINEL . coor
135 Is drawn out using a grip pr vided on t 135a m unt
216 thefrentwaih135%a:5 of thesupper cent@rtefpte?b. con%@@@f@iﬂgm thels hidden
depth DE of the upper container 135 is set at 160 nun. The depth 07 of
behiRel middle Coater B33 8%t 55 fo 1Ange froh? 100 ¥im t6910%RmM. 5 eyes

s él;hcew%e%thqsof the lower ccomrgggatui)@nco tainer 1321%set oasger has =
Fange from 160 mm 15&) 0 mm oregomg%fo h em%oﬁlment

di f the.freezing.compartment 106 ig-providedhwith,{he drawerstypedooton: o bend
which the three vertically arranged containers are provided. In the
his foregbing fifthicembodinentsthe Vegetable copaftnierit 12505 prdvided On the

with the dra er ty ron wh| h the three vertically arran
othe I}‘f Rers & prov?‘ d8 %RNevi thdcompartiient oﬁ%ﬁ%?ﬂhe 215 1s set

at @tya}%er -type.door is; provided;should-notbe limited to,those deserbeds simitar

above. The invention may be applied to the construction of three vertically
to afrangéd conmfainefsimanothérl. 115a of the upper container 115 1s

visible when the freezing compartment door 111 is drawn out only
a predetermined amount without opening the door 111 full. As a
result, the presence 0f the upper container 115 can easily be
confirmed. Furthermore, when the depth D1 of the upper container
215 is set at 160 mm, the experiments showed that the front wall
215a of the upper container 215 was vigible.

Accordingly, in order that the user may view the uppermost
container 11% with the freezing compartment deor 111 having been
drawn out, the depth of the upper container needs to be set in
view of the foregoing. For this purpose, the other containers
in the cold storage compartment having a limited overall height,
that is, the middle container 113 and the lower accommodation
container 112 need to have respective changed depths.

In the embodiment, the containers 112 and 113 are linked
to the opening and closure of the freezing compartment door 111,
and the container 112 has a high freguency in taking in and out
food and accommedates a relatively larger food. Accordingly,
the depth D3 <f the lowser accommodation container 112 is set so

as to be ranged from 160 mm to 170 mm. Furthermore, the shallow
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20 drawer-type storage compartment. Sixth embodiment FIG. 13

shows the refrigerator of a sixth embodiment. FIG. 13 is a longitudinal

section showing a lower portion of the refrigerator body 151. A freezing

compartment 156 is defi.ned 25 in the lowest trior of the refrigerator body

151. Over the freezing compartment 156 are provided a small freezing

compartment 154 serving as a storage compartment whose interior

temperature is set so as to belong to a freezing temperature zone and an

ice-faRinkEcBfpattment (ot SRR ERGPST thesmalt freezingd food and has

compagiment 154.and the ice-making compartment, has arelativelyo ¢ tne wpper

smaller volume and is provided with a dedicated drawer-type door. An

autematic: icesmakeb is:provided; imtheficesmakingreormpartinentriThe

refrigerator body 151 further includes an uppermost refrigerating . e

compartmétit FaGing fargast vofuma 9 Tie IoweStftedzing >+ the depth Di

compartragat 156 helongs te the same freezingtemperature zenegstherreezing

freezing compartment 154 and the ice-making compartment. Accordingly,

the freezingtcompartaient 156 Aced not e keathishiated fighy théan the depth

freezing compar nt 154 and the ice-making ¢ rtment. As aresult,. .

the H265ins oA et 15516 Sarkionad by & I bArHoH B 165 Treezine

from:thefrteezisgcampartment 154 andtheiice-making:compattmenta Thentziner

freezing compartment 156 has a front opening closed and opened by a _

drawertybe'dbor I61%RtRe Saha Mighnat AsThthedstifttPermpbtimente opening
1 @nd the like AR agcommadation containgr, 162, is-provided af the fear sideq, oo

of the door 161 and supported by a pair of right and left support frames.

The azcommodatipn-eoptainen 162:suppekted cnithe oord 8big-ainers 112 and

supgor;ed an, rail members (ngt shown Qrovided on the inner side walls of d 3

the fréezing compattnient 158, Wiéreby the atcominodation tontainer= =< * 2

162 is moveablein the backdonh diregtion. - A migdle containee 463rsy in use

provided over the accommodation container 162. The middle container

163 9% pliaced 61 theé: actérinoaaticn EdatdiNer 16236 as o bé hidveableds wedl
lgn thesbaicfgéfocrt(g\n(yg%%ti&ns Th%mi%%elcppyainer_163 is Io_cated highest in

the f?eezmg compartment 19525 The upper container 165 is provided

Fifth embodiment

A fifth embodiment of the invention will be described. The
fifth embodiment as shown in FIG. 11 is a drawer-type door
container which is disposed in a central storage compartment

20  lccated between a refrigerating compartment and a lowest storage
compartment andwhich is formed by dividing a container into three
vertically arranged. In the embodiment shown in FIG. 11, the
accommodation container 132 and the middle container 133 are
provided on the rear of a vegetable compartment door 13% which

25  opens and closes a front opening cof a drawsr-tvpe vegetable
compartment 126 as in the fourth embodiment, for example. The
accommodation container 132 and the middie container 133 are

linked to the opening and closure of the vegetable compartment



over the middle container 163.The upper container 165 is supported on

the support rails mounted on the inner side walls of the freezing
compartment 156 so as to be moveable. The upper container 165

isependent of the accommodation container 162 5 and the middle

container 163. The upper container 165 has a larger depth than the

middle container 163 and a large volume. A freezing storage space

such as the freezing compartment 154, the smaller freezing compartment
154%RFthe fikétisicobled By SAEPIVIG colfd &Rt HRTeRApdtafb is7vesetable

into@%ﬂ@ﬂﬂ@%@ﬂ%_nlo %’%ﬂ%@&?%&ﬁ%@?&o@@ ljrég i§ Firgiliﬁjae:nd depth D

3

on the rear of the freezing compartment 156. The atmosphere in each of

the small freezingcompartmentks4 aind thedceé-makingompartment isd on the
cooled by cold air_.supplied through a cold air outlet 160 formed in an -
upp&FBAROF the reaP of 8adf Copartineht. 15THE i5Wwet Accormmod&tioR% e = =° =<
scontainer.162,dhe midgle container 163 anghihe-upper-cantaines 165-haves velow
cold air outlets 166, 167 and 168 formed in upper portions of the rear
wallslteevegfetable compartment 126 and an ice-making compartment 123

10

15

is located over the vegetable compartment 1Zo.

When the vegetable compartment door 136 is drawn out in the
above-described construction, an average eye locatlon HZ at
standing positions of users (Japanese females) 1 higher than
the eye locaticn Hl in the fourth embodiment. Accordingly, the
eve location H2 is 1440 mm high from the flocr. An eye location
from the front of the refrigerator varies between 293 mm and 247
mm and 1s averaged to 358 mm.

The wvegetable compartment 125 rcentrally located in the
refrigerator body includes a ceiling which is 770 mm high from
the floor on an average. When the containers are constructed
so as to have conventional depths respectively and the shallow
upper container 235 is located below the lower edge of the door
of the ice-making compartment 223, the front wall 235a is hidden
hahind the ice-making compartment door 237 from the user’s eyes
as shown by line of gight in FIG. 12. As a result, the user has
a2 difficulty in viewing the upper container 235. On the othexr
hand, when the depth D6’ of the upper container 235 is set at
114 mm or above in the same manner as depth D& in FIG. 11, the
front wall 135a of the upper container 135 is visible when the
vegetable compartment door 136 is drawn out. As & result, the

presence of the upper container 135 can easily be confirmed.



20

respectively. The atmosphere in the freezing compartment 156 is cooled
by cold air introduced from the cold air outlets 166, 20 167 and 168. The
upper container 165 has a larger volume than the middle container 163.
Accordingly, in order that the cooling performance of the cold air supplied
from the cold air outlet 168 maybe compensated, cold air is also supplied
from the small freezing compartment 154 into the upper container 165.
More 23 specifically, the cold air supplied into the small freezing .

compHrient 5% ard S68ing the dtifosphers thersin iows intd the tpper=2°°"
Con%ﬁ@%r%éétagﬁﬁﬂ1@@nyﬁUﬁﬂ%“ﬁﬁb@@ﬁ§d“¥%ﬁﬁ@ﬁﬂt35 is set at 160 mm.

When used, the upper container 135 is drawn out using a grip
provided on the front wall 135a mounted on the front wall 135a
of the upper container 135,

Accordingly, the depth D6 of the upper container 135 is set
at 160 mm. The depth D7 of the middle container 133 is set so
as to range from 100 mm to 110 mm. The depth D8 of the lower
accommadation container 132 is set s0 as to range from 160 mm
to 170 mm.

In the foregoing fourth embodiment, the freezing
compartment 106 is provided with the drawer-type door on which
the three vertically arranged containers are provided. In the
foregoing fifth embodiment, the vegetable compartment 125 is
provided with the drawer-type door on which the three vertically
arranged containers are provided. However, the compartment on
which the drawer-type door is provided should not ke limited to
those described above. The invention may be applisd to the
construction of three vertically arranged containers in another

rawer-type storage compartment.
Sixth embodiment

FIG. 13 shows the refrigerator of a sixth embodiment. FIG.
13 is a longitudinal section showing a lower portion of the
refrigerator body 151. A freezing compartment 156 is defined
in the lowest intericr of the refrigerator body 151. Over the
freezing compartment 156 are provided a small freezing
compartment 154 serving as a storage compartment whose interior

temperature 18 set so ag to helong to a freezing temperature zone
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in a part of the partition plate 159. As a result, the atmosphere in the

upper container 165 is cooled by the cold air supplied through the

communicating holes 169 into the small freezing compartment 154 in

addition to the cold air supplied from outlet holes 168. The bottom, of the

upper container 165 is cooled by 5 the cold air supplied from the cold air

outlets 167 to | the middle, container_163 in.,addition to the coaling b
et o e o g Sbalment 14 o1 7Y omay
f redecordinglydhe wpper containerd65 isindirectly-coaled byihe eoldair: nas a

supplied from the cold air outlets 167. 10In the sixth embodiment, the
relagmperaturédistrisutiony ihltHesintérier of the Rippei €6rtainer-1654s diffidbated

to vary although the er container has a relatively larger volume, As a,
IrAYELIE HiargR Arount of oser food imeded 16r & fond peFod Giciage 17 the
i ce CARbEaccommpdatesdn the upper containeries: 15 Fythermore ther ey

upper container 165 is not linked to the opening and closure of the
incfrekszingrtomparmerit dobe 161 Accdidinglyothes uppercontainerd 656 canrgest
be drawn out optionally when necessity arises. Consequently, influences
‘St external temperature with the opening and closure of the freezing
cormpartment doorgd6l.can 20 bereduced Thus,astallefoed storager . same
can be carried cut by the upper container 165 with a sufficient cooling
fregpowey., temperature zone as the freezing compartment 154 and

vol

the ice-making compartment. Accordingly, the freezing
compartment 156 need not be heat—insulated from the freezing
compartment 154 and the ice-making compartment. As a result, the
freezing compartment 156 1s partitioned by a thin partition plate
159 from the freezing compartment 154 and the ice-making
compartment. The freezing compartment 156 has a front opening
closed and opened by a drawer-type door 161 in the same manner
as in the fourth embodiment and the like. An accommodation
container 162 1is provided at the rear side of the door 161 and
supported by a pair of right and left support frames. The
accomncdation container 162 supported on  the door 161 1s
supported on rail members (not shown) provided on the inner
side walls of the freezing compartment 156, whereby the
accemmodation container 162 1s moveable in the back-forth
direction.

A middle container 163 is provided over the accommodation
container 162. The middle container 163 is placed on the
accommodation container 162 so as to be moveable in the back-forth

direction. The middle container 163 1is lccated highest in the

freezing compartment 156. The upper container 1€5% is provided
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CLAIMS 1. A refrigerator comprising: a refrigerator body having a

storage compartment and an opening in a front of the storage

compartment; a door provided so as to be drawable from the

refrigerator body, thereby being capable of opening and closing the

storage compartment; and a plurality of storage containers housed in

the storage compartment in the back of the door so as to be vertically

arranged and so as to be capable of being put into and taken out of the

stor&gé coifipartiieiit ] thestoiagje eantainers inElidlingPaplurahiyiofiner 165 is
storage confainers which are drawn, outiogether with the doorand. . ;3 co w115
another s?o’rage container which remains in the storage compartment,
characterizedrindhatiy «dhestorage.contaipers include-armiddie lecatethe uprer
storage container and a lower storage container both drawn out together

with tAB ‘doorSrhe R thesdoBf RPGrawi out and’ anppartsiige Containér- ner 162
semaining n.the: sterage.containgr,when the.door js drawn.out, the LUPPEEs nas a
storage container having a volume which is intermediate between
voluesef-themiddieramnd tbwen storageccoritainers; 16theupperioste volune.
container drawn out together with the door, which uppern}ost container is

the middle’StbFage Comainer. tas & ShillEst Volde i the Sifage P2 rtrent

CONtANErs;he SHEIURPEESIOLAGR GONAINSE WhIGh IS draWADUhe 1ike is cooled
independent of the door after the middle and lower storage containers
have® Béerpdiawi darwithpthie ook, H1as @ pair of fidnges ontight ahd efpartment

1 §ides fhereof respectively, (e, flanges bejng maved 0. ALAIN WIEYS...- o <ne
prowa’ea’ on the refrigerator bogy respectively; and said upper storage
containes 4s dfawmouiiyna smalter. operating-faree as compared-withfathe small
case where the lower storage container having the largest volume is ,
dravﬁ‘?%ﬁﬁmg compartment 154 and the ice-making compartment 1is

cooled by cold alr supplied through a cold alr cutlet 160 formed
in an upper part of the rear of each compartment.

15 The lower accommodation container 162, themiddle container
163 and the upper container 165 have cold air outlets 166, 167
and 168 formed in upper pertions of the rear walls thereof
respectively, The atmosphere in the fresezing compartment 156
is cooled by cold alr introduced from the cold air outlets 166,

20 1867 and 168. The upper container 165 has a larger volume than
the middle container 163. Accordingly, incrder that the cooling
performance of the cold air supplied from the cold air outlet
168 may be compensated, cold alr is alsoe supplied from the small
freezing compartment 154 into the upper container 165. More

25 specifically, the cold air supplied into the small freezing
compartment 154 and cocling the atmosphere therein flows into
the upper contalner 165 threough communicating holes 169 formed

in a part of the partition plate 159. As a result, the atmosphere
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ABSTRACT A refrigerator includes a refrigerator body having a

storage compartment and an opening in a front of the storage

compartment, a door mounted so as to be drawable from the refrigerator

body, thereby being capable of opening and closing the storage

compartment, and a plurality of storage containers housed in the storage
compartment in the back of the door so as to be vertically arranged and so

as to be capable of being put into and taken out of the storage ‘ .
compartréntithe stéraeddifipartitents iIRQGHIRG & plurafity SF Sofide surplied
CO%‘S‘&%WS%%@CE&%%H&WQ@%&&%DSEW'E% \Eheigggr %'%% a@ﬁ’tﬁ]ﬂ freezing
storage compartment which remains in the storage compartment. The
uppermostreontainésdrawn:eutitogethepwithethecdoor hasampiallestt rom outlet
volume in the storage containers.

FJ
o

holes 168. he bottom of the upper container 165 is cooled by
the cold air supplied from the cold air outlets 167 to cool the
middle container 163 in addition to the cooling by the cold airx
supplied from the small freezing compartment 154. Accoxdingly,
the upper container 165 is indirectly cooled by the cold air

ats 167.'

o

supplied from the cold air out

In the sixth embpodiment, the temperature distribution in
the interior of the upper container 165 is difficult to vary
although the upper container has a relatively larger volume. AS
a resuit, a larce amount of frozen food intended for a long period
storage can be accommodated in the upper container 165.
Furthermeore, the upper container 165 is not linked to the opening
and closure ¢f the freezing compartment deoor 161, Accordingly,
the upper container 165 can be drawn out optionally when necessity
arises. C(onseguently, influences of external temperature with
the opening and closure of the freezing compartment door 161 can
be reduced. Thus, a stable food storage can be carried cut by

the upper container 165 with a suffilclient cocling power.



CLAIMS

1. A refrigerator comprising:

a refrigerator body having a storage compartment and an
cpening in a front of the storage compartment;

a door provided so as to be drawable from the refrigerator
body, thereby being capable of opening and closing the storage
compartment; and

a plurality of storage containers housed in the storage
compartment in the back of the door so as to be vertically arranged
and so as to be capable of being put into and taken out of the
storage compartment, the storage containers including a plurality
of storage containers which are drawn cut together with the docr and
another storage container which remains 1in the gstorage
compartment, characterized in that:

the storage containers include a middle located storage
container and a lower storage container both drawn out together
with the door when the door is drawn out and an upper storage
container remaining in the storage container when the door is
drawn out, the upper storage container having a volume which is
intermediate hetween volumes of the middle and lower storage
containers;

the uppermost container drawn out together with the door,
which uppermost container 1s the middle storage container, has a
smallest volume in the storage containers;

the upper storage container which is drawn out independent of
the door after the middle and lower storags containers have been
drawn out with the door, has a palr of flanges on right and left
sides thereof respectively, the flanges being moved on a pair
of pulleys provided on the refrigerator body respectively; and

s=aid upper sterage container is drawn out by a smaller
operating force as compared with a case where the lower storage

ceontainer having the largest volume is drawn out.
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