Refrigerator Background of the Invention The
invention relates to a refrigerator having a drawer 5
door attached on a storage container, which is pulled
out and pushed in, and especially relates to one
havi ng enhanced volunme of the storage container that
is attached on the drawer door. In recent years,
storage volune of the refrigerator is increasing with
increase of life style va&afatigersatdm 10 accordance
with this, increasingly adopted is a follow ng
arrangenent of conpartnents, conprised of: a
fresh-food chanmber having a |argest storage vol ume on
top; at its beneaBhcka@pouhdeofothengnireamiand a
tenperature-sw tchabl e room which have relatively

smal | voh&iNBs e3{te A hralgeds0for4 GRifthiafdkask having a drawer
| eft-hand sides as so partitioned; a vegetable

s Cchapkes it afHeddon 1£828ragRaaBAt adhe POt y9eh The pulled out and
fresh-food chanber has a door hinged in vicinity of

r bglhe=fand- %'nglee%e ¢ £d11y handreistdes bnknesyi IQC_fj fenh%'i‘fc ed volume

openi ng of the chanber, or a pair of doors

D BT 1184105 chontd 4ol v oo
i A St m%ﬁgygh%;ﬁﬁyf%%?gerator s
OB AP e SO0 R it o
o e AT, TP LA T Ahowine
C%@?:‘%Eﬂ.%%tmle%%g cgmggg%gnggorcoMSIQSed of: a fresh-food chamber
having a largest storage volume on top; at its beneath, an
ice-forming room and a temperature-switchable room, which have
relatively small volumes are arranged on right-hand and
15 left-hand sides as so partitioned; a vegetable chamber; and
a freezer chamber at bottom. The fresh-focd chamber has a door
hinged in vicinity of right-hand-side or left-hand-side fringe
of front openingof the chamber, orapairof doors inaFrench-docr
arrangement, as to be closed up by rotational motion of the
20 door(s). Meanwhile, the vegetable and freezer chambers and
the ice-forming and temperature-switchable rooms have mostly
a drawer construction_ formed of a drawer door and a container
attached thereon as to be pulled out and pushed in, in front-rear

direction, as to facilitate putting in and taking out of storage

25 items.




container is shown in Fig. 8 which is a vertica

sectional view of the drawer door, and is as follows.

A pair of frame fixtures 51 supporting a storage

container 52 is fixed on inner 5 and rear face of a

drawer door 50 and extends into a storage chanber

whil e a gasket is arranged along fringe on the drawer

door 50 as to seal gaps between the door and the nain

casi ng Cparéntfondle cehsicgacation dhe o rdnewérxtdams with a
51 bear on rails 53 attached on side walls on the
chanbetnetrhisughoptl iryBigr 40 wheehsid5S arsriSticabhssearional
be easily slidable so that the storage container 52

| §1pwl bedtpatdpawet siest byarahd < @RC feila@disy, Whthair of frame
openi ng and cl ose the door 50. Each of the frane

fExkdessSh supboathngea RitldredeosbnbyinpeENgsdfitdibon inner
drawer door 50, is supported fromthe rail 53 through

5t%dpyé5§y§aéé SNth -k Rr 80dah8 £RBENASSIALONS storage
one pulley 55 is stationary fixed close to front

opaERErokhi DE £Rae: a8d,APOhhEs PWAL ¥ A& deSon the drawer

attached on rear end of the frame fixture 5 I n such

Sggéy Fstignto é%f@a%aﬁ helvieen the H%rpﬁhﬁeyﬁe 5r§a§:'i‘dca81ng

ave to as to cope w th wei ght | oad

t E%E‘t\%f e §8%1§8Q§£8§r abpy, | %Qx\%‘ﬂggsséfrb%%%: on rails

unt contal ner ecorres
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exampl e, a fol] ow constructio %§ as shown in 91 with
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slider rail unit conprised of a_st ai
nePspiag and close trlllg door 50. Eac ahg trrame Elxtures 51,

at atime pulled out by openingof the drawer door 50, is supported
from the rail 53 through two pulleys 55 and 56 on front and

15 rear positions; onepulley 55 is stationary fixed close to front
opening of the chamber and another pulley 56 is attached on
rearendof the frame fixture51. Insuchconstruction, distance
between the two pulleys 55 and 56 would have to be small as

to cope with weight load that will become considerably large

20 when storage amount in the container becomes large. Thus,
front-rear dimension of the container 52 would become small.

To cope with thig, there is proposed in JP2006-177653A

{(Japan's patent application publication No. 2006-177653; See
paragraphs 0051 and 0061) for example, a following construction

25 as shown in Fig. 9. In place of a single rail, a plural-rail
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rail 31b and an internediate rail 31c is adopted. The
nmovable rail 31b is fixed on a door supporting

el enent and a storage container 32 is engaged with

t he door supporting elenment. By 5 such construction,

di stance of frontward noving at pulling out of the

door is increased, and noisy swnging is curbed for

achi eving the drawer door of high quality.

Neyeasltinkiress] 1 g tecomspr Ledd off & beat abhanpirtaidhdlm, mmovable
JP2006-177653A has foll owi ng problem The stationary

rebhs 3100 adthadr enwdtmediest ®ragilde1tabeadebtiede | Thermovable
casing 20 of the refrigerator; and the novable rails

3ihiare1di {gctiye@tdrachedoroBubberdiaveeldnentf andaa storage
veget abl e, freezer or other chanber. Thus, at a

PERGeas nak §§t L@'én)ga@‘etdaﬁmtﬂgtltz@%&a%bp@%& goeléﬁéﬂt By
casing part of theréfrigerator, it is require

a%h@ﬁ%&?s@fﬁ@?f&? dri e JogE frtd?ﬁ:vm%‘@*ﬁb@lﬁé'alts Qﬁ.llng out

t he slider uni t  t hat has been attached 0On

sLeeyal Id%orqués’lng}%a%tetdac nc &y té%vl% elé rbL?rbed for

tate the rail unit is extended as pulled” out, thus

'Saﬂ egfl}. 3R O LER! 4ol gstogb'hqgﬁ chijng, This
3usef bl"erns ggegﬁf acyof attaching,
adj us
ngtrenre y ITZ%EJ %Ss%het%%déérgé#@‘g%ﬁﬁmr %%ﬁg%le%ﬁ%own n
h f

cHEapds: _Nagﬁé%f"‘%'m;95:%8@%%7%@%?%?&2Z‘“fﬁsﬁr%%%li@éﬂy rails
construct I .

LA PR thids e e pp@%as e TR RugRb of che
the novable rail. _The door 3 elgnent

f FEHES BERAEAFS e B RIR MO 5 Fal-LA1 5} SFaRELy aftached

on the drawer door for a vegetable, freezer or other chamber.
Thus, at a process of actually attaching the drawer door to
main casing part of the refrigerator, it is required to attach
onto the drawer door, the movable rails of the slider rail unit
that has been attached on the side walls. Thus, the attaching
has to be made in a state the rail unit is extended as pulled
out, thus leading to an extremely unstable attaching. This
causes problems inrespect of ; accuracyof attaching, adjustment
procedure after the attaching, and extremely troublesome and
difficult working procedure due to small spacing within the
vegetable or freezer chamber.

Meanwhile, JP2006-177653A also discloses a construction

in which a door supporting element that has been fixed on the

25 drawer door isattachedonthemovablerail. Thedoor supporting



of pulling-out notion. Thus, attaching of the door
supporting elenent on the novable rail has to be nade
at atinme the rail wunit is fully extended by an
extent of the dinmension of the S door supporting
el ement. Such attaching is unstable and troublesone
as in the above. Mreover, the door supporting
el ement having a large front-rear-w se dinension is
atlambed haem bednt ehaad-whsé ks médnaien etporvalent thasjistance
positional errors or variations becone |arge. For
exanplle iranghe: woseotl. r eThiep atd apfhitriipofadte door supporting
supporting el enment nay not consistent with that of
t Beemdht &Ridhd hatvdisl @trbaahbdsotothe naeatcastdge the rail
due to difference in parallelismbetween the rai
ughicand £Ne1008kteRHERORY 88 EkEEBOlof |thé UWinension of the
occasion, the attaching is forcibly made as to

5 | RELEASRIHIASH] 08 T@h&RM, duslLBg Rdddtidp Bt eRtable ard
t he drawer door,” as to cause difficulty in sliding

pLh Bl%éoﬁj@f Qﬁnﬁhi PRe LBoPEderyd QeGP SUE door supporting
drawbacks, hig

accuracy I n attaching procedure IS
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_ or ppor el'ements,
a%%c}%é‘fé‘geﬁé&g SIS DECONES §XLE Bl (HQU biﬁi?é%‘fonéf? errors
and process efficiéncy I's danaged. € Tnventron rs
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curb positional errors._or variation in attaching
difference in parallelism between the rail unit and the door

supporting element. _In such occagion, the attaching is

forcibly made as to increase stress formation during pulling
15 motion of the drawer door, as to cause difficulty in sliding

motion or deformation. In order to curb such drawbacks, high

accuracy in attaching procedure is required in respect of

parallelismof the rail units and the door supporting elements,

so that the attaching procedure becomes extremely troublesome
20 and processg efficiency is damaged.

The invention is made in view of the above. When to adopt
the slider rail unit formed of polarity of rails for increasing
capacity of storage in the storage container; it is aimed to
facilitate a procedure of attaching the drawer door onto the

25 slider rail unit as to decrease workload in assembling; and
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the door onto the slider rail unit as to achieve

snmooth sliding notion wthout causing stresses. Brief
Summary of the Invention 5 Arefrigerator (1) of the

i nvention conprises: a drawer door (10); frane

fixtures (11) in a pair, which are fixed on inner

face of the drawer door (10); right-hand-side and

| eft-hand-side slider-rail units (13) arranged on side

wakl simed thecistloragd telvandie ex®) s amdvaribtion in attaching
reinforcing plates (21) 10 that are fixed at between

t hbeiduer onasl tige (F)idedraiheaiit asut ataanhieV®) sasoth sliding
support the slider-rail units (13) ; and wherein each '
ofmrot hensii dabutaichugiint EtIpesisesconpri sed of ; a

stationary rail (16) fixed on the inner casing (4);

an intermedi at e prdidf Slfmargn@agithg Wreraridrs! i di ng

along the stationary rail (16); a 15 novable rail (17)
engagi ng it @A tdd dilndo £ irR@ntidreeBRghrate gt adldrawer
(18); and a frame bearer (19) that is fixed on the
”B&@?'@16?&'fféﬁéiffﬁEhf%E*Rfﬁ)tﬂﬂaafP@E%,fWK&Hhe§ré1ﬂixed on
has a frane beam (11b) fixed on front portion of the

fLARBrbE & of1%he 20 BhéLT dBRSCT I PE) PNrOEhtNRand-side and
Several Views of the Dramng Fig. 1is a vertica

! : ey ) g
tSEQf!:QHthﬂs?LWegléjéi‘défi—gégf;@dgi% n(gnp)a'% %%'d”EH sPhe walls

e I nvention; artia

FERER SB: I () gparibradt 3SREBRcRrd Flfres 21
fgﬁ%gafééf%éﬁ%%ﬁ%k%%%%éﬁgf Sg}hggi%B%Qfgn a%éaegnsulator
(3) as to support the slider-rail units (13); and wherein each
of the slider-rail unit (13) is comprised of; a stationary rail
(16) fixed on the inner casing (4); an intermediate rail (18)
engaging with and sliding alcng the stationary rail (16); a
movable rail (17) engaging with and sliding along the
intermediate rail (18); and a frame bearer (19) that ig fixed
on the movable rail (17); and each of the frame fixtures (11)
has a frame beam (11b) fixed on front portion of the frame bearer
(19} .
Brief Description of the Several Views of the Drawing
Fig. 1 is a wvertical sectional view of a refrigerator
cf an embodiment of the invention;
Fig. 2 is a side and partially sectional view of a part
of Fig. 1, showing a state at which a container for vegetables

is pulled out;



5

10

15

20

25

unit and elenments attached therewith, which are

appeared in Fig. 1; Fig. 4 is a vertical sectiona

view seen fromfront, showing 5 |eft-hand-side

bearing structure for the container; Fig. 5is a

parti al expl oded perspective view showing how a franme

beam and a franme bearer appeared in Fig. 3 are engaged

with each other; Fig. 6 is a nodification to a

const r Utg o} shoan éxpFoded perdpediiye ¥iiew efparslafler rail
perspective view showi ng rel ati onship between the

confiai apd ahdmeéhesbaatacgedtthetewethFivhiéhisra appeared in
vertical sectional viewin essential part of a

cPhgenti;onal refrigerator; and 15 Fig. 9 is a vertica
sectional view in essential part of another

conventgienad ieef vé ol @dDEcbaybngl dd¢ seah fdemn firaint , showing
units. Detailed Description of the Invention In

f okFewhagd-andenbediringt sefkutharenyest tae Wohltaheerd0
expl ai ned i n dependence upon the drawings. Fig. 1

shows ar;iqyerd iala setdanaledtMed feriddidaratied showing
and shows  fully-opened stateée of doors by

dbq30E £ £k b ahd é‘x?éa #IBea PEr AP UL £AFIRY ?a?@a engaged
the refrigerator 1, insulator 3 is"disposed fto

IQEEEDQ%EH gghggen the outer casing 2 and an |nner

casin a storage space is fornmed at inside

f th ' .
O o ne AN £8% Mhaidikas P p0% R AR Grun in Fig.
5;

Fig. 7 is a partial pergpective view showing relationship
between the container and the bearing structure;

Fig. 8 is a vertical sectional view in essential part
of a conventional refrigerator; and

Fig. 9 is a vertical sectional view in essential part
of another conventional refrigerator having double slider rail
units.

Detailed Description of the Invention

In following, an embodiment of the invention will be
explained in dependence upon the drawings. Fig. 1 shows a
vertical sectional view of a refrigerator 1 and shows
fully-opened state of doors by dot-dot-sclid lines. Inside
of anoutercasing2of therefrigerator1l, insulator3 isdisposed
to be interposed between the outer casing 2 and an inner casing

4; and a storage space is formed at inside of the inner casing



i nsul ator partition walls 5. Afresh-food chanber 6 is

di sposed on top part of the refrigerator and has a

pair of doors 7 in a French door arrangenent, which

are respectively attached 5 through hinges on

right-hand fringe and left-hand fringe of a front

openi ng of the chanber and freely rotate al ong the

fringe as to open or close up the front opening. The

f éesd-fodee grartidriorsed $ei ghborédLyf eéns benaae chambers by
a tenperature - swtchable room 7 having relatively
simEllaobrmparand immest lé bust A dredhi@obdesHanbamg is disposed
room which are laterally arranged on right-hand and

| eht £ bansla Bt delS . c N asef viemmtare aml glalsonegalroaf doors 7 in
beneath by a vegetable chanber 8, which is neighbored

by arthedzabogharenhgethedt ,baliien efrd e grfodigeriat alttached
1. Storage chanbers other than the fresh-food chanber

5 6t BF8ubRr ABAgas dharegneREREr 5reagd dfd Mevftithand fringe of
pul | -out and push-in door, as indicated by the

daterdet §9bh dnd bFashd EhEhﬁerJancﬁff‘éél?'i%f‘t%t%t KIS the fringe
charrbers are Telatively snmall conpared to the

f as% 519@19 othaiet uf tfh%rfr eklﬂger Bh& PRUGRI- e%a chamber
['owm ng, a vegetabl e chang is exenplified for

29 1@(19%9%Hb89e&h%r%rnﬁ¥\@ﬁe§@ﬁf o?as teﬁF 2ulrd -8witHBable room

dr awer “conf ai ner vege abl6s W th cross

SR UG U R S Alssrared

1ol |Lneseotty Shom%rﬂnl e el 812450, 600LLACLA NA%R -nang

s 7 i Rl N —

f E}a/r;evefglextt le c}%amber 8, which isneighboredby a freezer chamber

9 on bottom of the refrigerator 1. Storage chambers other than

the fresh-food chamber 6 are formed as drawer chambers each

15 having a pull-out and push-in door, as indicated by the

dot-dot-golid lines in Fig. 1, since these storage chambers

are relatively small compared to the fresh-food chamber & for
sake of user's convenience.

In following, a vegetable chamber 8 is exemplified for

20 explaining the drawer chambers. Fig. 2 is a side view of a

drawer container for vegetables with cross section of

surrounding structure, and indicates a pulled cut state of the

drawer container by dot lines. As shown in Fig. 2, the drawer

container has a pull-out and push-in door 10 and a pair of frame

25 fixtures 11 on right-hand and left-hand sides, which are fixed
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I's conprised of; an attaching portion 1la for

attaching wwth the door 10; and a frane beam 11b

running in depth-wise or front-rear direction of the
chanber fromthe door and having 5 a substantially

L- shaped cross section and | ength of about ten-odd
centineters. Slider rails 13 in a pair are di sposed
respectively along with the frane fixture beans 11, on
roghinhandfaaadf eéflie kowd didde Wakhsobnthéef vaget@kteures 11
chanber 8; so that an open-top box-shaped contai ner 8 '
ot st bemdr ased sdHnteai ERItdchity poppdonedlbhfonghttdehing with
frame fixtures 11 and slider-rail units 13, fromthe

stHe @¥eblsioananthe drawer Heemt ailrerrdrerived iof ddgth-wise or
door 10 and the container 8 freely slides frontward

apdonbackwar di r &Pt 1 8AroBi e Whdnie £ Fronl BBE dockh&@fi€@ having
are di sposed coolers 15 14 and 14' and fans 15 and

15'suB@ESRt@é@l?OL—%Réﬁbﬁgc%%%%e%edﬂﬂbna@%dﬂyéﬂgkhidf about
to freezer and fresh-food conpartnents. On fringe of

| pPARL oBACLeAE 1 hbee¥EYCI @D fs L ha el 180Qh, 40pa 8y 925K &iisposed

formed of soft synthetic resin is attached as fitted

SPe QéﬁEinﬁg%l%frfg $ i vag gtga le%i‘ii?-]%.{%eéné i@f”oh*l‘%tgaht -hand

air en t oor © 20 1 een closed. FIg. 3 1san

2§Hh°9§ﬁt l;%?é@’dsé‘i’d\if h%é?fe‘{%-&l ger :\r%g.%ﬁaﬁﬁ].iet chéﬁﬁﬁéggfm so that

enents ached and Fi g I'S a ve
VL Eew en fromthe front f. 1 eft-hand-si ari . .
T e e o e S

oD cERAI ol AR SELIET AP 043 EBiger gt unica
of 32 3LE80 RLALLaENTFP0P S58 e Ualddly RGP formed of
the door 10 and the container 8 freely slides frontward and
backward.
Onrear gide of the container 8, there are disposed coolers
14 and 14' and fans 15 and 15', which are for forming cocled
air and provide it to freezer and fresh-food compartments. On
fringe of linner face of the vegetable-chamber door 10, a gasket
formed of soft synthetic resin is attached as _fitted so as to
geal off the vegetable chamber 8 from the air when the door
10 has been closed.
Fig. 3 is an exploded view showing the slider-rail unit
13 and elements attached thereto; and Fig. 4 is a vertical view
seen from the front, of left-hand-side bearing structure for
the container 12. As shown in Figs. 3 and 4, each of the

slider-rail units 13 is comprised of: a stationary rail 16 that



f fixed on a portion of the inner casing 4, on the

veget abl e chanber 8, as to run in the front-rear

direction as well as a pair of flanges 16a projecting
inward fromtop and bottomfringes of 5 the flat plate

part; a franme bearer 19 whose top face engages wth

top flange 1lc of the frame beam 11b of the frane

fixture 11 as to be borne by a portion the container

12p &onmoedbdf aasteell plidtad arsl icohegrsald pfaat Athedpbate part
the frame bearer 19, has a pair of flanges 17a

pfajxedidrmng poutiant f £hmitroe radsas hed ororOhé veageadle chamber
the novable rail 17 and is disposed between the pair

ok, fhangesrubarothehershat reaardiréct idRadingkldnas a pair of
internediate rail 18 that is disposed between the

stakhgear YG&?:fo}@c@ﬁn@Uiﬁheﬂﬁi B th BBYaBbetbal friﬁges of
on inside and has a pair of flanges 8a, each of

5 WRhehrl st seneivd ched bet pegReopEa Pl r tIe Wi se top face engages
stationary-rail "flanges 16a and respective one of the

WY%H' 1?015 &1 a{d RGeSt idhe ARG B@lambf% Id¥0 ¢ BRl FPaRf fixture

bal bearimhgs are i nterposed between gaps anopng
f
fﬁzn%éezﬁd@ga%wﬂ AP R g e o

(st e B A g R a“eaffggﬁgrw has a
| d l.s 16, .17
2@!2?&&3%&%@%?@é%%%gh%&lilgoﬁél%a&gﬂ“ HR6bl WR b ot o
0 rbsare Sl Fr/tofay! Ba'shh A A4 eiiote o peus
sI|d|n 25 of t e_inter dlate

h d
o Pharar s o B ot et e or S A s 161y ang hotTkgTmediate

f ich is made by sliding of novable rail 17 within
ralil 18 that isdigposedbetweenthestationaryrail 16 onoutside

and the movable rail 17 on inside and has a pair of flanges
18a, each of which 1s sandwiched between one of the
15 gtationary-rail flanges 1l6a and respective one of the
movable-rail flanges 17a. Spherical bearing balls 20 or ball
bearings are interposed between gaps among the stationary-rail
flanges 16a, the movable-rail flanges 17a and the
intermediate-rail flanges 18a. In this way, the intermediate
20 rail 18 is freely slidable frontward and rearward; and the
stationary, movable and intermediate rails 16, 17 and 18 are
assembled into substantially a one-body "double-slider rail"
element that is the slider-rail unit 13. The movable rail 17
may be pulled out in two steps, one of which is made by sliding

25 of the intermediate rail 18 within the stationary rail 16 and
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the internediate rail 18. The frane bearer 19 is

arranged on beforehand on and along i nward face of

the novable rail 17 and then secured onto the rail by

way of rivets or the likes. The 5 frane bearer 19 has

a reverse L-shaped cross section, and has a flange

19a on top part of the reverse L shape so that the

flange 19a engages with top flange of the frame beam
1another ¢f arel Bedremade hndeldinmwibhevedlle raigaybevithin
integrally forned. Hence, whentheslider-rail unit 13

i shpulheermedbaetextanddd . 10hér imamarkedreomltthés arranged on

veget abl e chanber 8, the container that is borne on

t hefbrahgedl®a =0fd thenfr kmeabédizere ¥ thy duwerghlld edil 17 and
out frontward to a "fully opened" position at which

r enenedskcupéd tditc ehkakracl oomes of fivats iehef Likes. The

front opening of the vegetable chanber 8, by the

" dodbbebShtEeri g dals' abeavé ige IS drghadicsdss Bgcalibnof and has

the rails 16, 17 and 18. Extent of pulling forward is
nHCh1hAgEeLokNan £HBLpashi 8¥ CEhbYr&vePs eNtaiiSé so that the
'single sliding rai beari ng mechani sm Each of the

Skl dager bk é&{gat@esl%fﬁl @bbaghjsﬂg@rbfmdﬂé FaSrROpAEmt D€,  The
refrigerator I'in a follow ng way. bef or ehand, a 20

r bbb %ergr%rxci@%n ' m%ab?@@a{lgl 149 n%%é EHEEgE:S"l“.‘Ly formed.

direction of steel was positioned an

t enpor eﬁér}’c@t ﬁﬁ‘&@%ﬂe%ﬁ :Ld%‘i:t a i uRfck 3 1%‘:&1Pfecti ESge extended

i nner casi ng etween the outer

| Eﬁﬁﬁt%%@r‘ﬁ%ﬁ véde%aﬁo' Sﬁaméeicof‘att'ﬂéz%oﬂgalﬁfer that is

ure ane e ral rel nfOYCI ng

R S pE R L TR
08£ ngﬁt‘gg};g{\a{g an%usllibse%%%%tdl"yposn.t:Lon at which rear end
of the container comes on front side of the front opening of
the vegetable chamber 8, by the "double-slider rail" bearing
mechanismusingall of therails 16, 17and18. Extentofpulling
forward is much larger than that achieved by a conventicnal
"single sliding rail" bearing mechanism. Each of the
slider-rail units 13 is attached on main casing of the
refrigerator 1 in a following way. On beforehand, a
rail-reinforcing plate 21 running in the front-rear direction
and made of steel was positioned and temporally attached on
outer or back face of the inner casing 4. Then, a gap between
the outer and inner casings 3 and 4 is filled by foam molding
of urethane foam. The rail-reinforcing plate 21 is attached

on the foam-insulator-side face of the inner casing 4 by use

10
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enbedded in the foaminsulator 3 as to be firmy

secured on such position in course of curing of the
foaminsulator 3. The stationary rail 16 is securely
attached to the rail-reinforcing 5 plate 21 by screws

22, at front and rear two separate positions. The
stationary rail 16, the internediate rail 18 and the
novable rail 17 are integrally assenbled in one body
asfthearsitildere naichorubhat k3otwhidds ositwardhasdveybsequently,
secured on the inner casing 4 of the refrigerator. 10
Asmbhddad inFtge EoamdihBupatbrabl ysendasgeflirmly secured on
perspective views of Figs. 5 and 7, the frane beam

| BLcaxbentt Ngn rieasdarde otueasl of theefdamimduldusres. The
11 is engagedw th front-end portion of the franme

b@@&@’ioi‘aﬂry%l NEriePye hii+8] PeRltalcPradioes thertd ON-rédnforcing
the slider-rail unit 13; a hole Iid on the top flange

| beata At b%esaér@ngf ddherbhamnhdeanrlheaapaestwiddsfions.
hook 19b that has been formed by cutting and bendi ng

u@ﬂ@réjté)glcﬁlé%s:‘bgﬂ 1, tBQ%ﬁt‘e@TJécﬁ%g:% ﬂ'§§l qfs $:he tlhe movable

frame bearer iI'n thi's way, the frame beam |

b
' a9y '}glrg P%égfaﬁf 54%.?@ %ﬁ or@’bga p&lé"ghf sﬁﬁlder rail

frane eafr er engage nt o

20,19 h, h T.

bt oAbl g 48 P TBL A Ao T e «
EE% f&p@t side part near to the door 10, on

f?on aeporgFoﬁ Sf 't he flange 19a overlaid wth the

t fl |1 f_the. f b b f .

10120, 5 lLe e ne 11 R

above copstructions, the._do 10 haV|n% 11 thg frane g
ViEHPeCL F 498 eés??? Tt t8Eh Ha‘Bﬂ Ream dibyerErRAL g FERTWaTrd,

ofeacheftheframefixturesllisengagedwithfront—endportion
of the frame bearer 19, and thereby with near-to-door porticn
of the slider-rail unit 13; a hole 11d on the top flange 1llc
at rear end of the frame beam 11 engages with a hook 1%b that
has been formed by cutting and bending upward of a portion of
the top flange 19c of the frame bearer 19, and in this way,
the frame beam1llbisoverlaidonthe frame bearer 19. By keeping
the frame bearer 19 as pulled forward, engagement of the hook
19b with the hole 10d is maintained. The top flange 1llc of
the frame beam 11lb is in same time fixed, at its front-side
part near to the door 10, on front-end portion of the flange
1%a overlaid with the top flange 1llc, of the frame bearer 19
by way of a screw 23 as seen in Figs. 3 and 8.

As a result of above constructionsg, the door 10 having

11



13, even though such attaching process woul d be

troubl esone due to procedures having to be nade

through a small space in vicinity of front-opening of

t he veget abl e chanber 8 and due 5 to frontward and

rearward constant noving of the rails. The hook 19b

on front-end portion of each of the sliding rai

elements 13 is hooked in the hole 11d on the frane

f Erevrraniel fhabing 1 beeeastitlychetached oo thwelidertired l units
inthis fixed state, the franme fixture 11 is easily

sédur edepnthbegkl sdeh- att fchinng spidcd8s byowhy I troublesome
screws. Thus, the slider rails do not have to be

pdlkeetof proesdutes fiiawnt agnt |Harradef thlrodighgaasmabl space in
conventional refrigerator. Only a very small extent of
pub bt agtyf OF wer 6nof opdrei B i sl rt HealegdtaarRoeBBmbairds and due
thus, the attaching process is significantly

5f 86i Fibat 9erd Lbn@osddenad dltdronslivl iRebreeRet Bils. The
hook 19b and the hole 10d may be reversed, as

ngedkassh d9reame - 28 p}?ﬁ:%'ﬂdr%]ﬂéacﬁ@fﬂglﬁ@5§mﬁﬂng rail elements
nmentioned in the above is nade to cope with tensile

stBess RYbkEAU: hOEMBT HoBs de&Qa@a@nf@ém@%ﬂwr@%l having
the door 10. Alternatively, in order to effectively

CBB@n%EBa@H&&%rQVEP?eOdBforp%h' NehddA, t:,rhe t@'ﬁ%:nnged state, the

[ owm ng construction as shown 1 n

agggﬁl@dflkg EQOQE }gbeaéff{/omrlép%i or‘f%h@“%lldéjle—@aff‘ units

erected an ent to polnt

iy e
and‘bﬁ%‘ieftf’%%@cgggﬁ‘ér fl%%btrzserté aﬁrl gec%fetfll ng as in

chgvgralggogta refrblygearast:corre W On?LysalfI \(.:rgr{rls)r(nea 1Sé:§t£,ent ofpulling

forward of the slider rails is encugh, and thus, the attaching
process 1s significantly facilitated.

15 Positional relationship between the hock 19b and the hole
10d may be reversed, as needless to say. The positional
relationship mentioned in the above is made to cope with tensile
stress pulling forward as in occasion of pulling cut the door
10. Alternatively, in order to effectively cope with occasion

20 of pushing in_ the door 10, following construction as shown in
Fig. 6 may be adgpted; the hook 18b' that has been cut out,
bent as erected and bent topoint toward the door 10; and thereby,
the hook 19b' engages with the hole 10d4' on the frame beam 11b
when the deor 10 has been pushed on and close the chamber, so

25 that the framebeamllb and the frame bearer 19 are easily secured
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The frame fixtures 11 fixed on the vegetabl e-chanber

door 10 are borne by the slider-rail units 13 through

the frame bearer 19. Because each of the frane beans

I1'b protrudes into the 5 chanber by a rather snal

di mensi on and has an L-shaped cross section, |length

of a region at which the frane bearer 19 and the

frame beam 11b are engaged with each other is rather

swakh. eaghdothker ebys aserresxt am soichf fdegdmsitate .

relative shifting in wdth direction of the door 10,

bet weerThén € rhmanel At uates ¢ 11f1i 43 andtHdwefraableeahamber door
19. Thus, at a time of frontward and rearward
shodiregbopae &y ehé sihiHetrwead 1nimgits handrangH efi¢ franmeé bearer
sides is maintained in respect of the slider-rai

unbts Hec@lise &gtk -danthanfrdmé thdwmsl Bileowed hsded into the
the inner casing 4; and hence achieving an effective

nEﬁQﬁaﬁb%“b{r HRHHINGmaN 1280m8HEL bR K a8f Lt BBaped cross
drawer container. Therefore, overlapping between a

rakkcapd, a1 dAGE HSYPPLTEd el ATRIMI B0 thQt Fr-afE B8arer 19 and
dept hwi se di mension of the container 12 in a

CORMEALA RN Rle kPl {h I ARG ageROS L] @AY ot LOETi& PEEHES small.

no abnormal and stress-cauSing assenbling due to

d
g%g\ht, | opakcerg Oic?mé’ re:-g.géx?ct io‘ﬁe ¥ elo "o%g 140-¥ %éi: g{,ja OQﬁil fting in

stress on the sli r-ral unit or t oor

C?‘j‘.é‘éﬂ 8#8&?? | LPG DL 0865 1 € palsRld e@he??ké{mgyfkgéure 11
of ~ sSinp g use o

e construction, w hout “necessi tati n
AR oS A ST SAAY S e eno
ST RSUERLAD SRRl R s fnd prgpese nane
the Lrae f1xture beam 11 and the frang hearer 19 fave ;5 o
right-hand and left-hand side walls on the inner casing 4; and
henceachievinganeffectivemechanismforpushinginandpulling
out of the drawer container. Therefore, overlapping between
a rail and a door-supporting element do not long as depthwise
dimension of the container 12 in a conventicnal refrigerator.
Resultantly, there occurs no abnormal and stress-causing
agsembling due to pogitional errors or relatively large
variations; and stress on the glider-rail unit 13 or the door
10 caused by assembling process are absorbed, only by use of
simple construction, without necessitating use of expensive
material or high accuracy of assembling work. Moreover, cost

for the frame fixture 11 becomes small because itsg dimensions

is gmall; and a dimension between the hook 1%b and the screw

13



be some m ni num di nensi on or nore for achieving a

required strength of the door 10 on the drawer and
supporting structure because of the overl apping, and

may be sane or smaller than 5 half of depth di nension

of the container 12, for exanple. Mreover, each of

ri ght-hand-side and | eft-hand-side flanges 12a of the
container 12 is borne on a franmework formed of; the

t op thenfeatécfoktthe Heamel ¥ iantdurtds Tramedbeheetrop® have to
flange 19a of the frame bearer 19, when the

VvV bgetsalnlee nilmamber do@ensli®dn o Ongue | o cathidwoimg wa t hequired
the frame fixtures 11. In this way, the container 12

| stkephtasof e deas 1y qrukheddpaver And bapporningi gtructure
2, the container 12 may be pulled out along with the
dpetauke bE 8ReelveRlappehgl eahdendyobet 58meoskasm&ller than
12 is out of main casing part of the refrigerator;

5 apd 1renre, adpadsa{ Méns lén sbor ade 2Rceasley 1t fdr a@ample.
taken out. The intermediate rail 18 and t he novabl e

I fichebieBaVeacRONE Ille_:flﬂ:thléﬂcﬁ-% ﬁf@@%df QE£PVREhAPBEAE flanges
with the stationary rail 16. Thus, sw nging in

rhght s kafis wo%%aq'ﬂe%cagops 'b%ﬁw Beda %aﬁ&@f)@‘f@ﬁned L of; the

| ar ge smnnglng of the door 10. Moreover, closing 2

“E%pdﬁﬂn%g g}ts'ﬁkg Jﬁ mé"ﬂr}&'}i’%é&}ﬁh&nﬁ‘){ﬁ% [&ﬁ:r fi%nge 19a

snoot own 1'n each o

LonLeer sl e o AN L Dank o1 e ) anges. 42, o S 10 1o

conta I'ner has a cross Sec a reve
sha

o PSS B R AR R v, e
sy et g nsasbel "L
t op f | angtehé%aon(t):faltnheer flrzargaey be pulled out along with the door
10 to an extent even rear end of the container 12 is out of
main casing part of the refrigerator; and hence, foods for

15 storage are easily put in and taken out.
The intermediate rail 18 and the movable rail 17 have
gome length-wise areas for overlappingwith the stationary rail
16. Thus, swinging in right-left-wise direction is curbed as
te prevent large swinging of the door 10. Moreover, closing
20 of the door 10 by pushing it alcng with the container 12 is
smoothly made. As shown in Fig. 7, each of the right-hand-side
and left-hand-side flanges 12a of the container 12 has a cross
gection of a reverse U shape, which is formed of; a horizontal

part along top opening of the container 12, and a hanging part

25 downwardly extended fromouter fringe of the horizontal portion

14



bearer 19. The flanges 12a are borne on the top

flanges Ilc and 19a of the frame fixtures 11 and the

frame bearers 19. Such a construction of the flanges

12a inproves strength of the 5 container 12 to cope

with "inward tilting" of upper portions of side walls

of the container 12 due to weight of storage foods

that are heavily inputted in to the container 12. Even
wasntoseabficheatdyt tbtrengiipochar sopt hikahgegl g ehrthe frame
of the flange 12a abuts on the flanges 11c and 19a of

t BeasuppOpt STHelCElHEydd 193 tHied bouwhkhern dhéotaptfbinges 1lc
of the container 12 is curbed as to prevent dropping

dawd Dda blter K@ Frameef i 12uF& oMt HRd TIRPOFhme VWS €9, Such
Resul tantly, exposing of top flanges |lc and 19a of

t BecbhafRubiibu @ f1Enand 1bhRdd anRy hediveld disrenifliebor the

because the inward tilting is curbed whereas a

5 SEBhagene?ni i A8 cdik %ﬁt@?m\i%wx@%&%@i"%faﬁ%éer portions
woul d cause exposing of the top flanges |ic and 19a

g#?%ﬁh@%@?g{}% QR OLoh 5 SORLS &&é-tWEkgPt%@Q%Qgge foods

e top nges 11c and 19a having net pl ate
CHAE kO 30, By G o U OB D020 e
URUEH, LIRURICTL LR, Aol TSGRS00k r1anse
130ToNRE g O FaGOReR LErHARaPha the PrpRert diucture
10 pBRGF RGE pEPFEPERCIP TG R1 9 (S 58 'Fgs 70b0r tingoed as
bet ween the top horizontal and hangi n arts of 1

t Re PYEKGRE 13ZORRNY Kove) 88 WAPI COBA Y rifds 76 fRe support

rei nforcing ,
structure. Resultantly, exposing of top flanges 1llc and 12a

of the frame fixture 11 and the frame bearer 19 is curbed because

the inward tilting is curbed whereas a storage container in
15 conventional refrigerator would cause exposing cf the top

flanges 11c and 19a due to deformation of the container. While

exposing of the top £langes 11c and 1%a having metal plate edges

might cause a cut or wound on fingers of users due to burring

on the edges or the like, such cut or wound is prevented by
20 the above construction of the flange 12a.

The right-hand-side and left-hand-side flange 12a of the
container 12 have reinforcing ribs 12b at inside of reverse
U-shaped bent portions, each of which is formed by the top
horizontal part and the hanging part. Each of the reinforcing

25 ribs 12b runs between the top horizontal and hanging parts of
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ribs 12c are abutted or conme close to the top flanges

I[lc and 19a of the frane fixture 11 and the frane

bearer 19 of the slider-rail unit 13. The ribs 12c

further increase overall 5 strength of the container

12 and curb local gap formati on between the top

flange tic of the frane fixture 11 and the top fl ange

19a of the franme bearer 19, by pressing these top

f tapddsarldecl 2amehdltdae &idewsiviar dBas tbm exudsbof the reinforcing
deformation of the container 12, so as to cope with

f elibewi pg &ié uAhited biacemavelbsonad thHe cepstiaaygesnllc and
di mensions of the frame fixtures 11 on the door 10

aneadegr eaged raf@ ifixEueR a1andeEngRyEhamd hbddieed reamsf the
bearer 19; and hence, on course of pulling out of the

dg@&dé@-%ﬁ@lthﬁitCQBtai@@élﬁib§0§iéifﬁE&héﬁ'ﬁﬁéﬁ&éﬁéFbverall
between the frane fixture 11 and the frane bearer 19

wauk-dngk hght J:Bfe dewiat aefOmAg %@r@ﬁﬁ?&ﬁ@ﬂ% FRdnARE Abetween
to cauSe the | ocal gap formation between he top
fkﬂgggéplfféﬁﬁg]%%?o%uﬁ ofPQﬁétfﬂﬂ@ﬁrQHHQ%%dthe top flange
deviatio time o t he assenb |ng
AQ@XQ%EQ§? ihed,d B@%&%&CEEO réggi Eéggﬁianges 1lc
e adopted, not only e vege ab e cha
JBn n§x¢8R! ELLgdy, ﬁﬁgran ngé{ ec&éﬂ' SUALLRL 1 Bt o A I?l?%ft%ntalner
t Re"f Féézar ~cha rce-fornng room and
t erat ur smntchag mand s n. 16
ALPGTP G5 EOGTOR M??@?H@ng Sy lrortljoog jgonventional
ich cl oses up_.and opens n e
SPBrAGE R AR Rer OB RAGHS S0 % TRoRRa: KoIFEEe i on the door
10 are decreased and in such a way engaged with the frame bearer
19; and hence, on course of pulling cut of the door 10 and the
container 12, positional relationship betweenthe frame fixture
11 and the frame bearer 19 would slightly deviate from a
predetermined one as to cause the local gap formation between
thetop flanges l1cand 19adue topositional errorsordeviations
at a time of the assembling.
Above-described construction for the drawer chamber may
be adopted, not only for the vegetable chamber 8 as exemplified
in above explanation, but also for the freezer chamber 9, the

ice-forming room and the temperature-switchable room and so

on.
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5 right-hand-side and | eft-hand-side frame fixtures
(11) in a pair, which are fixed on inner face of the
drawer door (10) and pulled out along with the drawer
door (10); right-hand-side and | eft-hand-side
slider-rail units (13) that run in front-rear
direction of the storage chanber 10 (8) and arranged
on side walls on the storage chanber (8) as to
support a container (12) indenxsnation with the frane
fixtures (11); and rail reinforcing plates (21) that
are fixed nnrafridgeesitorasi hgcddprieingt ng t he storage
chanber (8) at between the inner 15 casing (4) and a

heat i nsuwPdwdr (FoBS(1® supdh d¢hesesd ivlerandidpens a front
units (13); and wherein each of the slider-rail unit

( $8enk BgCOMRI E688a9é crantdeat i(@Nafyer ghlshelb) nfdPguldled out ;
the inner casing (4); an internediate rail (18)

5 engagi ng yhe Mgl o] ddidih aleRg hadld NS ERbBNA ¥tures (11)
rail (16) ; a novable rail (17) engaging with and

shhdhngaghongnt B 218t e1ABAI 8heinRkl £4E3  cfNthd dFAM8r door

bearer” (19) that is fixed on the novable rail (17)

i i i fay .
%%)aaha bagﬁ.tgagg_u] r ?t?:)ngogqhg@ln R [ EAweROdIRN @) ;

e 25 nova i ; 17 each of the frane

S AL A i R R e

the sli rai as ex rom an en
2R3} ZARECEERTH Sk e AR o SPoHIBE crance:
10fﬁggeand arranged on side walls on the storage chamber (8} as
to support a container (12) in combination with the frame
fixtures (11); and
rail reinforcing plates (21) that are fixed on an inner
casing (4) defining the storage chamber (8) at between the inner
15 casing (4) and a heat insulator (3) as to support the slider-rail
units (13); and wherein
each of the slider-rail unit (13} is comprised of;
a stationary rail (16) fixed on the inner casing (4);
an intermediate rail (18) engaging with and sliding along
20 the stationary rail ({16);
a movable rail (17) engaging with and sliding along the
intermediate rail (18); and
a frame bearer (19) that is fixed on the movable rail

(17) over a region from front portion to rear portion of the

25 movable rail (17); and
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5 bearer (19). 2. Arefrigerator according to claima1,
wherein the frame beam (lib) of the frame fixture
(11) is bent back to have a substantially L-shaped
cross section and to forma bearing 10 portion (11c),
which is fixed on front portion of the frame bearer
(19). 3. Arefrigerator according to claim1l1 or 2,
wherein the frane beam (11b) has, at its rear
por ti orgacin ahddgefaamepdikitomreg| i(dL) hEsas fvamedgsemn (11Db)
with a correspondi ng engagenent portion (19b) that is
f extreddangt heohpabtkebsbider (48)]1 wamitt hE3f r aae dxdlmanded from
(11b) and the frane bearer (19) are fixed with each
obhesndtofaapost t athefl hwdrt isomd (Whian bhet e dverdmfpicey so that
part and is distanced from an engagenent position
wbRreefsamd BOGAJENED] DPOrfieses @R fidmh) BdObloMref the frame
engaged with each other; so that, at a tine of
apsgpbli ngsthe drawer door (10) onto the slider rai
unit (13) , said engaging bay way of said engagenent
portions (lid) (19b) is made on first hand, and then
said fixing at the portion distanced fromthere is
maden 23 i etatdy SEEbQQEﬁ%O%o 0GR NGRS &l RitRel frame beam
wherein thé container (12 as right-hand-side and
o iphand sife fdanaes Llopetah) 2d eOaei R co pave a
front-rear direction and 1s conprised of; a horizonta

adi u fr fri . t ' ;
PBLbaExheadi g PULHIL Sl LR 1400218 Lop < G0 pearing

e conta a hangi ng part extende
dB%@%@E% QE?C ?nwﬁyéﬁaig %E&g ®on front portion of the frame

bearer (19).

3. Arefrigerator according to ¢laimi or 2, wherein the frame
beam (11b) hasg, at its rear portion, an engagement portion (11d)
as to engage with a corresponding engagement portion (19b) that
is formed on the frame bearer (19); and the frame beam (11b)
and the frame bearer (19) are fixed with each other at a portion
that is within their overlapping part and is distanced from
an engagement position where said engagement portions
(11d) (19b) are engaged with each other; so that, at a time of
asgembling the drawer door (10) onto the slider rail unit (13),
said engaging bay way of said engagement portions (11d) (19b)
is made on first hand, and then said fixing at the portion

distanced from there is made.
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of the horizontal part as to cover up top portions of
the frame beam (lib) and the frane bearer (19). 10 5.
A refrigerator according to claim1, wherein the
container (12) is conprised of: right-hand-side and
| eft-hand-side flanges (12a) that extends in the
front-rear direction and has a horizontal part
extending outward fromfringe of top opening of the
céntAireiriteatdr aceedddngahgi otpimarlt, wkeesrdadthe container
downward from an outward fringe of the horizontal
pdle) remrighnfbacdngidend 126} -hhat -aidearTangss (aka) that
i nsi de spaces defined by the horizontal and hangi ng
pextends in aheafirentteecacoddeetttibe had Zenicampanided of;
hangi ng portions, as distributed 20 in the front-rear
di r ect i Dhdri Forfy=d glatnekeendine vakvasa frbat fbohyemt top
end of the reinforcing ribs (12b) abut or cone close
t epthengr affetbeasbpkabheand1bhe &hame bearer (19). 19

a hanging part extended downward from an ocutward fringe
of the horizontal part as to cover up top portions of the frame

beam (11b) and the frame bearer (19).

5. A refrigerator according to claim 1, wherein the container
{12) is comprised of:

right-hand-gide and left-hand-side flanges {12a) that
extends in the front-rear direction and has a horizontal part
extending ocutward from fringe of top opening of the container
(12) , and a hanging part extended downward froman outward fringe
of the horizontal part; and

reinforcing ribs (12b) that are arranged at inside spaces
defined by the horizontal and hanging portions in a manner to
connect the horizontal and hanging portions, as distributed
in the front-rear direction in a predetermined interval; so
that bottom end of the reinforcing ribs (12b) abut or come closge

to the frame beam (10b) and the frame bearer (19).
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