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Refrigerator Field of the Invention The invention
relates to a refrigerator having a 5 door-opening
device for a drawer door attached on a storage
cont ai ner. Background of the Invention In recent

years, storage volune of the refrigerator as well as
its height and width dinension is increasing wwth 10
increase of life style variations in respect of foods.
This makes increase in height, width and depth

di mrensi ons of flapper doors for a fresh-food chanber,
whi ch have storage pockefsigeratiofner face, as well as
di mensi ons of drawer doors for a freezer chanber and
a veget abl e chanber. Because increasing anmount 15 of
foods are stored and di nensions of the doors are

| arge, opening of Pt £5r E8Ei FE€tHeFeasi ng extent of
manual force so_ that he openi ng may have becqne .
tiresomBef orVAREYCPedFrator W ghy*® Hﬁﬁ?t?ﬁungiﬁ%aa
iggroyenent f§r this had been desire %:Fgrdtgg torage
f PESH- T3 "EhaRBere t 104t % 18 PRPGest 2 Rere” 26 Ra&Y
been, adopted a pair of flapper doors in a French-door

container. ! . .
arrangenent, or a door-opening device that is turned

on when a user gy 8sSes,kouchgwiheh,on,pouter face of

the door, as to actuate a solenoid to push outs an

pusher and.15,10peArE hes ddr-agReso1R06 £ bh PYs Bl gk H 18T as
face of the door fromthe refrigerator 25 casing. Such

rekiiggsal @ sndiame heanwoatisad #neaRdogols@indreasing with

reputation as having easi ness of door opening.

Maheougte dfhBIfe style variations in respect of foods. This
makes increase in height, width and depth dimensions of flapper
doors for a fresh-food chamber, which have storage pockets in
inner face, as well as dimensions of drawer doors for a freezer
chamber and a vegetable chamber. Because increasing amount
of foods are storedanddimensions of thedoors are large, opening
of doors requires increasing extent of manual force so that
the opening may have become tiresome for aged people or twiggy
women. Thus, some improvement for this had been desired.

For the fresh-food chamber that is the largest, there
has been adopted a pair of flapper doors in a French-door
arrangement, or a door-opening device that is turned on when
a user presses touch switch on outer face of the door, as to
actuate a solenoid to push outs an pusher and to open the flapper

door by pushing inner face of the door from the refrigerator

casing. Such refrigerators have been on sale and got a



10

15

20

25

has been proposed a refrigerator having door-opening
devices for the | apper doors in a French-door
arrangenent. Pl ease see JP-2003-083673A (Japan's

pat ent application publication 5 No.2003-083673) for
exanpl e. Each of the solenoids for the door-opening
devices is provided with a plunger that is novable in
front-rear direction and is connected with the pusher.
The pusher noves forward along with the plunger when
the solenoid is actuated in a state the flapper door

i sepliodddn aashavanpesis ingds afidobk gpenine- ofenreqiry, there
fl apper door. The door-openi ng device for the flapper
dooy hesoapigpasas a gedtrisRe2tengeried IapBTRP SN 8V iLes
result of conditioning or adjustnent of a distance

f EOMERCNiapgE T HACL SO ¢ & eAEBT I 2bFenEseeht dtiease see
pushing force. As for the drawer dogrs for the 15 ..
v%@é%%‘gﬁ”éjgéﬁa%r dd2BP chamBerst 1% &SBF%%eHPﬁélcatlon
devi ver been commerciali due. to .assune
dﬁ?ff@?ﬁl@?’ﬁﬁg b o GRATD S fg?cgf?%gg‘len%o% Hodi Shfor the
forward noving of the [ r. inst f. .

R G S T b s P e s Ao P i s movap1e

d : S ‘ ' 5
d?QG&%B@DEQQ?g?¥é&@uﬁﬁgﬁ%é?%1%ﬁ%9tg %1&H§%€¥%ﬁﬂér.(%he

oor on t reezer c t he sol enol

ag;onTDdat ed ﬂo&w&kaeal%ﬁ%eﬁﬁu}h ehamehoeT iy WheBotheoia

solenoid is stuck w't ice by cooled air in the

chanhefatthei Phusgese wWadl € sl rf dddy i sr@vsebior svand; push
and thus, opening of the door m ght be fail ed.

Manh&owedp-wiBei ege0ftHeh@1tppez efocdhanber may becone

bel ow of 25 atnospheric pressure as a result of rapid

cool i nghefdearwapeni?y devicattoodieedl fupem dtarosplerly has

t he house. Thus, the drawer
a stroke length of about 35mm as a result of conditioning or
adjustment of a distance from a hinge axis of the door and of
extent of pushing force. As for the drawer doors for the
vegetable and freezer chambers, the door-opening device has
never been commercialized due to assumed difficulty in a
mechanism for effecting straight forward moving of the drawer
door instead of rotational moving of the flapper door.

When the door-opening device is to be used for the drawer

door on the freezer chamber, the solenoid is accommodated in
the freezer chamber. Thus, when the solenoid is stuck with
ice by cooled air in the chamber, the plunger would not fully
move forward; and thus, opening of the door might be failed.

Moreover, inside of the freezer chamber may become below of

atmospheric pressure as a result of rapid cooling of a warm
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door will be too tightly pressed by a nagnet force of
magneti c door-sealing gasket and negative pressure.
In such state, when the door-opening device is
utilized as to repeatedly apply a 5 pressing stress on
t he door-sealing gasket; then, the door-sealing
gasket nmay be undergone a plastic deformation and

thus sealing property may be damaged. As for the
drawer door, pushing-out distance of the door by the
door - opening device is essentially same with the
stioketra@idegngrdn et nedierepentng hdageee ThThughetdygwer
stroke length has to be far | arger when to enable _
efloRvighipListsi Bep Saohbly PResERAREra Tdebet ifRran odxipametic
that stored goods in _the storage container are to be
t ARV GG InTREAKCYPRIPER IR RISHTUrgn ATl §Fate, when
consi sting of the plunger and the pusher will be f

dFEE SRS IOALPRES 961 Bhbt CeAd, CHEEPE o SVGRRE LY 2
i nbal ance in an exte to cause.forward downwar d

| REFT S ohe= St aBng "End & BRTAG S 0B CHE" I dhgar e
c hus, _r t in c i :

RS E s T g or et A% R PRRRCRpR e St haryPf ane

abrasiQnang Qﬁﬁe@t‘gf gl%g,toxﬁ%cgaﬂa@gdpusher. Resul tantly,

20 expected’lifetinme o door-openi ng device w ||

becomeat e r shOBkawdP ¥beWREREHE-AROMEstdicd §F &hBRIbor
for arefrigerator to curb frosting on the sol enoid

eyernehedb -3 H00y eREBE RE &kaNdneeall § sadeplied frf sthee
freezer door in a drawer arrangenent and 25 to curb

plasgtic odelios redpdiingsdaviesul thed, heiengtrepeatedtly had
pressed. In otherwise, it is ainmed to curb abrasion
dbue Heofar larger when to enable enough pushing out of the drawer
door in an extent that stored goods in the storage container
are to be taken out. Then, gravity center of an assembly
consisting of the plunger and the pusher will be far distanced
from the solenoid; and, due to weightf imbalance in an extent
to cause forwardly downward inclination, scraping and chipping
ontheplunger iscaused. Thus, repeatingofopeningandclosing
the drawer door will cause insufficient sliding as well as
abrasion and deterioration of the pusher. Resultantly,
expected lifetime of the door-opening device will become too
short.
In view of the above, it is aimed for a refrigerator to
curb frosting on the solenoid even when the door-opening device

is adopted for the freezer door in a drawer arrangement and

to curb plastic deformation as a result of being repeatedly



10

15

20

25

t he wei ght inbalance as to increase the expected life
time and to inprove easiness of use of the drawer
door. Brief Summary of the Invention 5 A refrigerator
(1) of the invention conprises: an insulator casing
(1) that is box-shaped and opened to frontward; a
storage chanber (24) arranged in the insul ator casing
(1) a drawer door (36) , which closes a front opening
of the storage chanber (24) and which holds a

contai ner (53,54,55) at rear 10 side of the door (36)

i praspetinein astheyivéseo ble ipuklined dipt ctob floragacd @ye to
way of rails (34, 35) that are arranged on side walls
ofPEhee ighgriagpe lehaiser t¢ 2ayreass shengrgceadilnge (tire)and
which 1is arranged within the storage chanber (24) and
h&s &R 'EnsPadinteharferse128)thafrareet$ttagnet i c

sol enoid (200), which is 15 arranged in, the sol enoid
chanber (118) gﬁﬂeﬁé§m5mﬁwuﬂ6ép“i%@W?nt%ﬂ%t i s novabl e

in f t- . di tion; i, 02), which

0 O s st on 2 SRR (A0E), el i
[ din.f t- ' tian; )
o SRR ARy Bl hLenb g GRS LA,

(%OQ%oﬁad% §§%@%§9#§h? aﬂ%gdﬁéégée yﬁﬁdﬂ&th§ éggﬁ %h?g);

on the rod rom frontwar to herneticall'y

ClaO%JJ}ed&mePé &9, (192 hb9m bt SrdntQPerSindeor 8RE sk8rage
able to be deforned to allow noving in a front-rear

didheebéPnNi20f ahhesiath (3443 ;. avdraipashers, 64543) athicehr
is interlockedwith the rod (144) at outside of the

sceliesod f tebaddes (25) (Il 8) maaryd whiadlet caved pufl Dedvad to

in conjunction with theplunger 4 (134) and the rod

( ¥44pat o bpusdy ofitratihe (Bdaver thedrare3framnyed on side walls
on the storage chamber (24); a solenoid casing (111), which
is arranged within the storage chamber (24) and has a solenoid
chamber (118); an electromagnetic solenoid (200), which is
arranged in the solenoid chamber (118) and has a plunger (134)
that ismovable in front-reardirection; anopening (102), which
is formed on front wall of the solenoid chamber (118) and is
opened in front-rear direction; a rod (144) that is arranged
on the plunger (134) of the solenoid (200); a sealing element
(145), which is attached on the rod (144) from frontward as
to hermetically close the opening (102) from its front side
and is able to be deformed to allow moving in a front-rear
direction, of the rod (144); and a pusher (154), which is

interlockedwith therod (144) at outside of the solenocidchamber

(118), andwhich travels forward in conjunctionwith the plunger
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forward fromits closed-up position, if and when the
solenoid (200) is actuated at a tine the door (36) is
cl osed. Advantages of the Invention 5 Wen the

sol enoid coil (129) of the solenoid (200) is

activated at a tinme the door (36) is in its closed-up
position, the pusher (154) travels to forward in
conjunction with the plunger (134) and the rod (144)
to push out the door (36) to forward fromits

cl osed-up position. The rod (144) juts out 10 to
olt 34 dendf thdrerosol(@Adl dacvanberul 1£18) drawoughon (36) to
t ube-shaped elenent (120); and inside of the sol enoid
chanterd £1a8) tissclaredrpiraityort dfedtidy “hRB E6 epbinpid
cover (183) exceptforinside of the tube-shaped
el@penti eobyatedid PnéiBe Ure ©Re*t (HR- difafédse? enent
(120) is hernetically closed the sealing el enent 15
(145) that is a@?ﬁéﬁgﬂg?ﬁcﬂﬁ'Fgén{ﬂﬁﬁqfl8ﬁto t ube- shaped

I 0 d i i h d.(1 Lo
$h3g?ngﬁ?éﬁﬁﬁésggenlq?é%ﬁ‘eR#%?boqighéoq%%%Fﬁgcﬁgé%hfs
11 ' ; d o 1:CE. ' [ s
CEFBh L8l et BE0E Ta0) oLl A TRULABAL L, B cson,

g/ggsoyﬂnert hes seal ing, el ement. 6 145), @oggﬁﬁéﬁ&leg&(tgothe

orms I n accordance wt frontward or "rearwar

”EY&H@ePf(l%E‘? adPEnblAd (14lhus, edhhad ane gyt use) ofo
the sealing elenent (145) and resultant deterioration

ofospat €dvohf i ai8s8l-id@osot enol drnehamber4{158xs out
Detail ed Description of the Invention 25 <First

Eabaditzeat > ot ifks sshexst d Bhiiged (1 88) kthsohdt arcuwasshgpdd
i's formed of:
element (120); and inside of the solenoid chamber (118) is
hermeticallyclosedbythesolenoidcover (183) except forinside
of the tube-shaped element (120); and inside of the tube-shaped
element (120) is hermetically closed by the sealing element
(145) that is attached from frontward onto tube-shaped element
(120) and in same time onto the rod (144). Thus, entering of
moisture into the solenoid chamber (118) is curbed; and hence,
ice formation in the solenoid (200) and resultant malfunction
are curbed. Moreover, the sealing element (145) progressively
deforms in accordance with frontward or rearward moving of the
rod (144); thus, curbed are rupture of the sealing element (145)
and resultant deterioration of sealed-off state of the solenoid
chamber (118).

Detailed Description of the Invention

<First Embodiment>
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an outer casing 2, an inner casing 3 and insul ator 4.
The outer and inner casings 2 and 3 are rectangul ar
and long in vertical direction and are opened on
front side and fornmed of: a bottom5 wall, a rear

wall, a top wall, and right-hand and |l eft-hand side
walls. Al the walls of the outer casing 2 are forned
of steel plate while all the walls of the inner casing
3 are fornmed of synthetic resin. At between each pair
of corresponding ones of the walls of the outer and

i nner Basitmys 10 Ricadd 3, iasgpater iesfiopned sagormedef:
filled with the insulator 4. As shown in Fig.2, a

bae oief Icanged 8/ ian exrendedi i dRNBorEIARtoalE dhetheer
outer casing 2 as to close front end of the space
babdedRes FaiinIsf2 BB tTont RaleCsaneadat sprd rlloﬁﬁtlm‘c’\%tjafr?&
left-hand side flanges 6 and 7 is extended from

sPgEe TR ¥1d eRe Qﬁﬁn&d 95 fegRf r?g}d? apd forpgdhee: farké‘?ﬁtom

end t he spa bet f

CBIP! hagar B oy e D Lol St shSp i &?gfﬂﬂand
t f t f th t

CHAS (BT OOyt OREP ok

| 8%%@& r pﬁ’g{é 'Jh‘ﬁ@eé 149.@l1, 8 o'fsil‘;"é nanged.as ) xed o

I NSl t he |nsu ator casing or partltlonlng

aféf:’xﬁ'&? Al | iR QL thesinner x¢asidg,ddi Ocadh pair of
fresh-food conpartnment 9 on top side and a freezer

C@HP%SEmtlngZQle%no@QBE%ﬁJsd@f thB&utRSU AL Ofner casings
partition wall 8 is formed of a hollow casing filled

wetdnsal, i 8 dpasul 8¢ Foradehasosty reneedwiftbathe Assahover

in Fig.2, front opening of the fresh food 6

canpayt sienin Hh F$gct paedthyma lpage 0fs Bkagpdyd thoor sodtbm

aaglilof the outer casing 2 as to close front end of the space
between a pair of bottomwalls; each of right-hand and left-hand
side flanges 6 and 7 is extended from a side wall of the outer
casing 2 as to close front end of the space between a pair of
side walls; and a top flange is extended from top wall of the
outer casing 2 as to close front end of the space between a
pair of top walls.

As shown in Fig.l, a horizontal insulator partitioner
wall 8 is arranged as fixed at inside of the insulator casing
1, for partitioning a space at inside of the inner casing into
a fresh-food compartment 2 on top side and a freezer compartment
20 on bottom side. The insulator partition wall 8 is formed

of a hollow casing filled with solid insulator such as styrene

foam. As shown in Fig.2, front opening of the fresh food
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hi nged on hinge shafts 12 and 13, in a French-door
arrangenent. As shown in Fig.1l, rear wall of the
fresh-food conpartnment 9 is attached with a cool-air
duct 14 extending in vertical 5 direction, which has
an inlet port at bottomand an outlet port at top. On
i nside of the cool-air duct 14, a fan device 16 is
attached, which is fornmedof a fan that is connected on
rotation shaft of a fan notor. When the fan notor is
on work, air in the fresh-food conpartnment 9 is
sooked theom @ he chbetd por & wfirl0ft Herpeol dedrs dlcandl4l
sent upward and then sent out fromthe outlet port.
Asindrsivwn hange ghatfts d2machl heln gofwerrhi-goor arrangement.
formedonbottomrear part of the insulator casing 1,
ahdl shevwactdihodat etrat PRLh ofcbhpriesshr fegd fqpppartment 3
refrigerant circuit. A fresh-food cooler 15 19

conndttadefoath et r Y @it GUEFet? pofteaorEhe? vertical
C ressor 18 and is .placed withjn the cool-ai.r ct
COTREAR gar e AR e ROt 4P Bt e RS St e
duct, 14, so that, cooled air, is_circulated jJ .
fFesHH 00 d%ﬁﬁgFt%gﬁﬁmbcp8%_%ﬁ%f%ﬁ% #?é af%%ﬁggsgﬁﬁég

i € re.r [ .
D33 AL, ARl Ot rasa A oanghe L Beh By

t o bi dge, agl 91_%%0(’[ O%egp@% rfgi_nolfﬁo&ﬂe ikr 882&Jrk, air in
conpartnent 20 in horizontal direction; and the

fEﬁsﬁﬁ%sﬁoﬁ&ﬁiEﬁﬁﬁﬁréﬁéﬂ§9pﬁg%hEk&m&Qthjmaiﬁléeéektof
chanmber 24 at bottom side, an i cemaker chanber 25 at

t @pe | @fd1-si deqsid1an st Lpwsyd faheeziesn chambart 26oatthe
top-right 25 side, with respect to the front plate 21
Asusheowmpdrit .Figs.3 7 and 5, the front plate 21 forned
of magnetic material such as
AsshowninFig.1l, amachinercoml7 is formedonbottom-rear
part of the insulator casing 1, and is accommodated with a
compressor 18 for refrigerant circuit. A fresh-food cooler
19 is connected to a refrigerant outlet port of the compressor
18 and is placed within the cool-air duct 14 as to cool the
alr flowing through the cool-air duct 14, so that cooled air
is circulated in the fresh-food compartment 9 for cooling its
inside space in a temperature range for preservation of fresh
foods. As shown in Fig.2, a frontplate 21 is arranged to bridge
across front opening of the freezer compartment 20 inhorizontal
direction; and the freezer compartment 20 is partitioned to
a freezer chamber 24 at bottom side, an icemaker chamber 25

at top-left sideandanauxiliary freezer chamber 26 at top-right

side, with respect to the front plate 21. As shown in Figs.3
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steel has an upper gasket seat 22 and | ower gasket
seat 23, which are arranged in vertical direction and
are extended in horizontal direction. Rear face of
the front plate 21 is 5 attached on a front frane bar
27 formed of synthetic resin as to close front
openi ng of the front frame bar 27 that is extending

in a horizontal direction and has an angl ed- C- shaped
cross section as to formthe front opening. On rear
wal |l of the front franme bar 27, arib plate 28
exteidi Hye Erombrilzoat2l fdiretiforr IS rararddlaguch as
attached. The front plate 21 is screwed on front end
o$tqueh@isbarplua?p@rzgawts@ﬁéﬁfsﬂz@r@hé?w?%rg@#s?eS%ar‘fe23
front plate 21. As shown in Fi an i cemaker door
30 1@ AT A BGIRRERS - FY (¥§£Ei=c%j]o8|1r%%“a‘ﬁb aadfarre%féFe%%&r

36 are attached = 15 on_t he heat - Iator ca

(o PGplet [Geriroeter o Sued et reorE o 21 %s
chanb ilLiar h e n
f?EE} %%ﬁbgfogiéfSﬂa éﬁbg?%%rpﬁééé oF%gt I%SLQ%S
al; av@ésg%%ﬁn@%ﬁq% osf {he P Méa‘?n% b%liIZ Taf% tpﬁ§gﬁ‘?9erlcﬂng

nDre COﬂ al ner attac ereon

amng '258951 Jd 8ok N4 Aty nean g L LG is@Bped G ross

open an cl ose e respective chanber. As shown in

FEgetibon 80+h Cf%rg%esé-rdrft Sdrached @hriewal cemBRIfront
chanber 25 and receives ices that are automatically

t hr g pauta 7 romisnpiae raketerdialy theorceomker ddoett i3k
is shut. On the auxi |l iary-freezer door 32, a

coptmirhes F0stfd@ezi.ngri2b rpoesendatixniofscreeds onsfront
attached. The auxiliary-freezer 8 chanber 26 may be a

t emperfatue e-idwpiactrabBeox kambes ,29 hhavhipehetrate the front
plate 21.

As shown in Fig. 2, an icemaker door 30, an
auxiliary-freezer door 32 and a freezer door 36 are attached
on the heat-insulator casing 1 as to respectively cover front
sides of the icemaker chamber 25, the auxiliary-freezer chamber
26 and the freezer chamber 24; and each of these doors is in
a drawer arrangement as to be pulled out and pushed in along
with one or more container attached thereon, along a direct
line in front-rear direction, to open and close the respective
chamber. As shown in Fig. 1, an ice box 31 is attached on the
icemaker chamber 25 and receives ices that are automatically
thrown out from an ice maker when the icemaker door 30 is shut.

On the auxiliary-freezer door 32, a container for freezing

preservation of foods is attached. The auxiliary-freezer
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tenperature at inside is swtchabl e anong vari ous
val ues. As shown in Fig.4, each of right-hand and
| eft-hand side walls of the inner casing 3 has on the
freezer chanber 24, a 5 |ower groove 33 that run
along a direct line in a front-rear direction. A

stationary rail is fixed in and along each of the
| oner groove 33. As shown in Fig. 2, a first novable
rail 34 is attached on each of the stationary rails

as to be novable in front-rear direction; and then, a
settorth mp§ ablyebe ai keBde i virs -avi tetiad cophasdnsty s ofn fhéch
first novable rail 34 as to be novable in front-rear
di ereedriagnr e Bale hirofi dehiés esviidyiaibbée raidng Jaraer Y35UeENn
along a direct line in front-rear direction. Front

ends B¢ Sﬁlﬁ@!ns@cw 4!109%"&1 efrgiahd - ésn%naédaltetf&cﬁéad Siyde

the freezer door and the second novabl 35
orieF g Iee- Fatd PRRE %ffﬂtnghénlaa%@ns%%sfr&reéeﬁ ﬁ?ﬁé@ st
w th each other throu ezer ﬁpor

ol a¥eF 67 const bt FoALoNhE ff 665br 1060l Jo T PAL TEeE
t | h t
Sﬁ??%g x; ar tﬁt nggl A %rlllzgg P xe%I rﬁ"éﬁé’%oﬁ@ ?ach of

T wi%se posi novi ng o h

Lh% w%%ci){]o vm)y?bl &s. %h%k’%ﬁ rgg ?h%nga &flr%\?igﬁﬁ)ta'b\i@ 18

novi ng rai IS 1IN statlonary

statg @{%h% Iul g oof cigach, of o€ Fdinst as WEVEPhSvable

rail’s 3 ong a respective one of the second novabl e

rahl g3 that gs-ddrishat ignahenst atRcohAUSovddle rail 35
freezer door 36 is closed when the first and second

npuallachad b 3dhattin85i hayRo ek t0i 1 heiak tosas mosdble
positions, and is opened when 25 the first and second
mevabteht-aiehs Bdreandold5 lave cbHmbdeteo ndieibile Baflor 8Avstd
posi tions.
35 run along a direct line in front-rear direction. Front ends
of the second movable rails 35 are attached on the freezer door
36; and the second movable rails 35 on right-hand and left-hand
sides are connected with each other through the freezer door
36 to form a drawer door construction. The freezer door 36
is rectangular as long in horizontal direction, and shifts its
front-rear-wise positionbymoving of each of the secondmovable
rails 35 4along a respective one of the first moving rails 34
that is in stationary state, and by moving of each of the first
movable rails 34 along a respective one of the second movable
rails 35 that is in stationary state. Thus, the freezer door
36 is closed when the first and second movable rails 34 and

35 have come to their rearmost positions, and is opened when

the first and second movable rails 34 and 35 have come to their



10

15

20

25

As shown in Fig.4, the rear wall of the inner casing 3
is attached with el ectromagnets 37, each of which is
positioned to be within respective one of the |ower
grooves 33. Rear end 5 of each of the first novable
rails 34 is attached with a magnetic plate, that is
arranged in vertical direction and facing with front
face of the el ectromagnet 37. Each of the

el ectromagnets 37 is forned of wires coiled around a
core. Wen the freezer door 36 is pushed in, each of

t herehett poraghets. 37 cones into 10 a magnetic field
of the electromagnet 37 as to enact a magnetic ‘

at t racRpvehdwsr éa Bio thathe iedty sazbrofdsbe BBerscputtied
into its closed-up position. In short, a mechanism

f 6F AFGRFReY Vi B ef REtFePEEs ddoreasd 2o £F Beddtiped
position is formed by the _magnetic pl ates d the
eRBcRT ONBbHLF SO0 LTl 9RE SROMIF LPHE §r4 Tharf r S35rend
dogr 36 is formed b ssemhl ing. a_door. fro | ate . .
167 o2 o A LT g e o S e b A e
bott om cover. cap_43 . ease Fi.q. :
i R e g S TR

géfggm-: fiagg%lfacth%re]]ey%?ogggﬂeg §§mt EQ}:Q&? t[h% élsecftg{)ﬂ?&inays

I'ng a stee ate’in an angl ed- C shape as seen

veRt] £ablyeaS f f1r DAV 9PENIRES A b8B!, wheR @ rreezer
bottom sides, which are respectively closed by the

doebridves dilsate ihl, cddre ot GhLOVEFt roadBnées 3Ntdlts into
bott om cover cap 43 that are fornmed of synthetic

I eShdynetAUSEti A ABle ROEEOMPLRILNYS af alon@th dred wagnhetic
the door 25 front and door inner plates 40 and 41 are
respeeattined Yoektossed thh@ blye theezop dwdr B6t t 9pwldedr into
caps 42 and 43.
its closed-up position. In short, a mechanism for pulling in
the freezer door 36 to its closed-up position is formed by the
magnetic plates and the electromagnets 37.

As shown in Fig.3, the freezer door 36 is formed by
assembling a door front plate 40, a door inner plate 41, a top
cover cap 42 and a bottom cover cap 43 (please see Fig.2), and
then by filling an inner space with urethane foam 39 that is
a heat insulator. The door front plate 40 is formed by bending
a steel plate in an angled-C shape as seen vertically as to
have openings at rear, top and bottom sides, which are
respectively closed by the door inner plate 41, the top cover
cap 42 and the bottom cover cap 43 that are formed of synthetic

resin. Thus, top and bottom openings formed between the door

front and door inner plates 40 and 41 are respectively closed
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As shown in Fig.5 the door inner plate 41 has, at its
all-around fringe in a rectangul ar shape, a vertica
attaching face 44 that has a groove 44a, for
attaching a door-sealing 5 gasket 45 that is fornmed of
rubber and pushed into the groove 44a. A groove 44a
that is opened rearward; and the groove 44a and the
door sealing gasket 45 are arranged to run al ong whol e
of the attaching face 44 in a manner to encircle the
freezer door 36. Door sealing part 46 of the door

skeunl iy tgasked B thh rsver heidsow’t abe 4¥avi ng a cavity
and has a partitioner wall 48 within the cavity so

t hat the gwnnt yniBipdnt Fe¢ clved tonan pleticet! deal i3y its
part 49 on periphery side of the door and an inner
séhﬁ%ﬁjﬁﬁﬁlrg riggech! e &REErN S, SR %H@rﬂ%éelzéizt%&ﬁlg
38 has been pushed in to reach the cl osed-

pbafe i dh thfiﬁeh%%taearg@é% |4ﬁ‘gj‘ 1501b§rttta&§l’il% aprdegge%eatlomg
be e ast d

tﬁa%%-f’ék‘:é@ﬁ g PRE 0 SHEbEE A Brmte heb hEae Finsve
dggr I E&n p| a/%lé?a i%agn(_)soctlggere?ecg{e%rvgaasé(e é%gte gzr%ogrg 443

dggé ’éh%féo Q af’irgge g 8885 é)raerglsrﬁ{ dsggq C %ql whole
R FER TP

respect Ive et wee oor 1 nner ate

t B@ il @&Q@fmﬂlgquféefwagea Qnaqlfne&h@o %&@&cgé%h@gfge@m

bet ween the door i1 nner plate 41 and the |eft-hand side

f hapgess.7; pedld sda@ind QB%E hEid@nPaIdod SesalEMGRRd: 45
bet ween the door inner plate 41 and the bottom fl ange

5igfathg 10ut eib€asivigg2a cdvltihhsd way, af pontitapaskng 11
of the freezer chanber 24 is 25 air-tightly cl osed.
_118A$it8h®1\l\njhé rcabiigySso ahkackiangavagnets part stigser tedn
| guter sealing part 49 on periphery side of the door and an inner
sealing part 50 on center side. When the freezer door 38 has
beenpushed in to reach the closed-upposition, the outer sealing
part 49 is pressed to be elastically deformed by: door-upper
fringe part of the outer sealing part 49 is sandwiched between
the door inner plate 41 and the lower gasket seat 23 on the
front plate 21; door-right-hand and door-left-hand side fringe
parts are sandwiched respectively between the door inner plate
41 and the right-hand side flange 6 of the outer casing 2 and
between the door inner plate 41 and the left-hand side flange
7; and door-lower fringe part is sandwiched between the door
inner plate 41 and the bottom flange 5 of the outer casing 2.

In this way, front opening of the freezer chamber 24 is

air-tightly closed.
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the outer sealing part 49 of the door sealing gasket
45, in an annul ar arrangenent as to run al ong whol e
peri phery of the freezer door 36. Thus, the freezer
door 36 is held at the 5 closed-up position not only
by action of the el ectromagnet 37 but al so by
magnetic attracting force between the | ocking magnet
51 and the flanges 5-7 of the outer casing 2 and
between the | ocking magnet 51 and the front plate 21.
The door inner plate 41 of the freezer door 36 has a
bead (&sisigearib prot,usi dngki®y 5agnet Yleadmswanserted in
terraced portion, on inner fringe of the inner

sel¢ imgepasea b0y pRrant Amdulthe drarangekert %asked 4§n11n
al ong whol e periphery of the door inner plate 4
DRFEFSINGAT G I9RgsBen id @bok it ohl B9 VW%BBF%&%Y fg the
gasket 45 in a state the freezer door 36 is_ ful
cfBsetry o8t 36 n 1 HEnNEre thrse2EheddUt et® dfdPehd | %népe
sealing parts 49 and SObgrotrude re rward. t

f SLRSHF WPHROT 51052 BRpY Y BSFHIF 8 tft?yeéefgﬁfgf‘&aaﬁ

dj st )

R h o7 FRBYBFOBENt 3¢ her BT S e CReaT g e‘%?%?l ?‘é%ﬁzgé?agnet

W%Tt arllop%kesflll and sag j% %hgr Jtre%eéggln% tb%'t@@én 5§1e
i ch are opengg upwar taci|rtatl g ta ing in and

O%CQ{) CTI ot 8L e arnangsd,d p1ihl 51 seayenss asnshaskad

from ina three-story arrangement. The main

f Q@egﬁrthecméﬂe@eﬁoég dcsnhattaehed Oridagpak{p rotbhesion)
second novable rails 35 on the freezer door 36; the

m5_d¢|<ﬁ" féﬂwafﬂde@@ﬂa&@%&!ﬂ%h, n 514néf5_faﬁ_i1@él bedreninner
fringe of the upward opening of the main freezer 12
centaimepab3r0and drharsnutdrearmingeandt aisddl Lt dBsng whole
freezer
periphery of the door inner plate 41. Dimension of press
deformation of the door sealing gasket 45 in a state the freezer
door 36 is fully closed is set in a manner that the outer and
inner sealing parts 49 and 50 protrude rearward than a rear
face of the fringe-rib protrusion 52, by a protrusion distance
of "AH" in Fig. 5.

As shown in Fig. 1, a main freezer container 53, an
middle-tier freezer container 54 and an top-tier freezer
container 55, which are opened upward for facilitating taking
in and out of foods, are arranged in this sequence as stacked
from bottom in a three-story arrangement. The main freezer
container 53 is attached on a pair of the second movable rails

35 on the freezer door 36; the middle-tier freezer container

54 is attachedon fringe of the upwardopening of themain freezer
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containers 53 and 54 are pushed in and pulled out,
integrally wth the freezer door 36. As shown in Fig.
4, each of the right-hand and left-hand 5 side walls
of the inner casing 3 has an upper groove 33a running
along a direct line in front-rear direction, at above
the lower groove 33. Right-hand and | eft-hand side
hori zontal flanges on the top-tier freezer container
55 are inserted respectively into the right-hand and

| eft - hand side upper grooves in a manner 10 that the

t oprtaigrerf I€ezendcohbai néhe 5Bairs &id dalvldder-hier freezer
front-rear direction, separately with the main and
ncdateindrer 53 ragzet areamtdiatern SngPHAGISALT ANERGTHL LY
in Fig.l, rear wall on the freezer chanber 24 is

att BRhEtr WreRzar r&m® dir duct 56, which run vertically
and 15 has a cooled air inlet 57 at baottom and

cool edAéﬁho(‘ﬁ’EPtJrré?l@n 4opacA ot At BV e Bad &ﬁ% shand
ge gg n connect ed g@la rotation shafg an
m?ll wa Sé’tft S CFHSTUR "6 AMEPPTRATCAT %%E?n%@g
th the f
CRARBRA o BT Pt b T Tciead oy P eiR TR
%%oy@\g%rd ﬁl'HhC&“QQ &@%@?8% 5:%11%”91%‘%@ §9£‘1’i a%h% g
6 Cool’éd ‘air outl " ont “alr

dBﬁttr@toml%@ fﬁé%%ervc%rnttlagﬂlewg drs ﬁ{gearrtg@oke%efcemly
side of the rear air duct and has an inlet port at

t QAo WREGH ghs-£ONNEEY @efwmhot beioysd et grfveshien £ Rakner
air duct Sg The front air duct 59 has an outlet 25 61

(Ehgt4he@ppRede oMEE £k 1t dish tHind r 58876 ednt anfeond3rear

and 13 outlet 62 opened toward the middle-tier

f veezeri@onkapaecsitHdy with the main and middle-tier freezer
container s 53 and 54.

As shown in Fig.l, rear wall on the freezer chamber 24
is attached with a rear air duct 56, which run vertically and
has a cooled air inlet 57 at bottom and a cooled air outlet
on top. A fan device 58, which is formed of a fan connected
on a rotation shaft of fan motor, is attached at inside of the
rear air duct 56. When the fan device 58 is on work, air on
the freezer chamber 24 is sucked into the cooled air inlet 57,
sent upward through the duct 56 and then sent out from the cooled
air outlet. As shown in Fig.1l, a front air duct 59, which runs
vertically, is arranged on front side of the rear alr duct 56
and has an inlet port at top, which is connected with the outlet

of the rear air duct 56. The front air duct 59 has an outlet

61 (Fig.4) opened toward the main freezer container 53, and
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and an outlet 63 opened toward the top-tier freezer
contai ner 55. Thus, cooled air blown out fromthe
rear air duct 56 is passing through the front air
duct 59 and is sent out: to the 5 icemaker chanber 25
t hrough an icemaker outlet 60, to the auxiliary
freezer chanber 26 through another outlet, to the
main, mddle-tier and top-tier freezer containers
53-55 respectively through the outlet 61-63. The
outlet 63 for the top-tier freezer container 55 is a
t obeldavingprenedetteagulthe rifiddkapeearfdeegsedswniai ey >4
inclined in forward direction. As shown in Fig.4, a
heril Zonealledi £3 cwichiedi Ry afrdcensiopst ¥t fede ot chrtainer
outlet 63 for the top-tier freezer contai ner 55. As
shéwn TS, FEqplied alf mdeyer oy dForatd? 5 thi (et 6 is

COI’Tprl sesthe refri ger ant circuit _a IS connecte
WP RS 11 FP@%?%tthSuﬁ%‘ct 8t tdhet18° @6’%%%%8?[ QE- g ot

hi d hi h
sechutie corothersi iy aC%eﬁa“e%%%@%f fERas® L e
aﬁax1§1ar&1n%lreef(eerp¥\%é%nb?e%6zrt§? g no%%%%[%&ﬁ%%?er:gzt%e
g%g#, a&%agle t‘ﬂlésf: 339% e‘go Iglerzofﬁ%%zéPo%nltglfélgs 353~355

forne vertic ate that is

f% deon i HRRRRH COVehLt§aP 2 68f tﬁ% bh€raet3 @eofn
gg (t:o rl}r%,e%hroughout vvﬁole wi dt h di mensi on of the ©

Uﬁeﬁttlélo\f%éegéhp A2ta$nSNBMN i kN kluife hadRd @ HeREQE§uTDr
that is formed on the door front plate 40 of the

f ceggernda8idodhwasd1y0i i nd’ ial gatrbaivecticoal psabewn

except for its right-hand and left-hand 14 side end

pant Fon,4,as Horieoneal edr-oblihdincefécec @i pd dbemdron the
outlet 63 for the top-tier freezer container 55. As shown in
Fig.1l, a freezer evaporator 65, which comprises the refrigerant
circuit and is connected with refrigerant outlet of the
compressor 18 in the machine room 17, is attached within the
rear alr duct 56 as to cool the air passing through the rear
air duct 56. 1In this way, foods in the freezer chamber 24 and
so on is kept at temperatures lower than 0°c by circulating
thus cooled air.

As shown in Fig.3, a handle 66 is formed by; a vertical
plate that is formed on the upper cover cap 42 of the freezer
door 36 as to run throughout whole width dimension of the upper
cover cap 42 as shown in Fig.2, and a recess 43 that is formed

on the door front plate 40 of the freezer door 36 as to run

along thevertical plate except for its right-hand and left-hand
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the handle 66 and as to be positioned nore rearward
than all the other part on front face of the freezer
door 36. The recess 43 provides a space 67 for
putting in fingers at a time of pulling 5 out the
door by pulling the handle 66. As shown in Fig.6, the
upper cover cap 42 has a mechani sm housing recess 68
that is opened upward and rearward and has a stepped
bottom face, in which its front part is l[ower than
rear part of the stepped bottomface as shown in Fig.
Ssid® eRidghtrtieft,- wiseo comeereaf dthéhaeedrdniosm hodis Rgr
recess 68 is deviated a little bit leftward than that
ofh¢ Henfil eegerndoo? tosee s igRenAd NP TE WA ddben all
magnet 69 fornmed of per manent nmagnet is attached in
t h@e ﬁﬁéﬁama%@ﬁloli@nﬁgfaﬁ?éc%%éh%é r&tﬂ?% §ooF gft - r%’&rfecess
corner. At rear of the door gnet 69, a door gm
163?60V§d%?1%é86%%67r‘fotrli>é1tftﬁ8ﬂtl P r et bifling

i nsul gt or_ cas ne b t
sﬁPFcﬂ“%&@ﬁra Y%“Héﬂ89| %s %Qeysaﬁggg?hg]iﬁ
response t gnet force t I

rotatlg' E$IWHe1PaH£ e§|cgﬁ§% H%%Snggﬁﬁgmﬁg%thgaggea

gﬁ&ﬁ%§Qﬂm9mggﬁ§ E@c@@ @8t édﬁpépgﬁgpgﬁwﬁﬁigﬁﬁ?éafﬁgfﬁ

tection r nge of the door swtch 70, at a tine

thegfge %Eegﬁ&@ﬁoggmh%aé@uﬁmwﬂﬂﬁﬂ{h@sQQ@ﬁt%MkEQﬂsf@her
is swtc 0 OFF-sate when the door magnet 69 cones

oWt aRfr i rdgh £ELIrOMd 3RgBp&E Hoteondafe swidrehn7(h raly.as.
time the freezer door 36 is opened. As for the

f RegREEr1 Bk i36, cdrits rpesithicome @farswint BbustihOtcéss 6B is
25 rearward of a push-opened position; and thus the
daeriswed cghlifibl e/ BikslsiMwackiethdn dmmOneSdahe fipeezer door
O f-sate before the freezer door
36. As shown in Fig.7, a door magnet 69 formed of a permanent
magnet is attached in the mechanism-housing recess 68 at its
left-rear corner. At rear of the door magnet 69, a door switch
70 is embedded in the front frame 27 of the insulator casing
1, and is formed by a proximity switch such as a hole IC as
to make switching in response to magnet force and thereby
controlling the rotation of the fan device 58. The door switch
70 is switched to ON-sate when the door magnet 69 comes into
a detection range of the door switch 70, at a time the freezer
door 36 is shut; and the door switch 70 is switched to OFF-sate
when the door magnet 69 comes out of a detection range of the
door switch 70, at a time the freezer door 36 i1s opened. As

for the freezer door 36, its position of switching off is in

rearward of a push-opened position; and thus the door switch
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36 reaches its push-opened position. As shown in

Fig.7, a left-hand-side arm 71 and a right-hand side
arm72 that run in right-left direction of the
refrigerator are arranged in 5 the nechani sm housi ng
recess 68. Left-hand-side end of the |eft-hand-side
arm 71 and right-hand-side end of the right-hand-side
arm 73 are pierced respectively by a |eft-hand-side
shaft 72; and a right-hand-side shaft 74 that are
fixed on bottomwall of the nmechani sm housing recess
689 1B0swid-chhdtf role®e saitag o7af frvd tzP efiog ertdreat zsizer door
about respective shafts 72 and 74 within the _
mBehami Eracholisi RgshremessdeBOs Wn@n - thestarmin7itand 2
73 are rotatably caonnected with each aother, _in_a kind
of eFFmendreafgedant’l By £ édferPIMhrt 9952t Mic AP F ™
vertical l i erces t_hrou]g the right-hand end of thg.
157 BT ARAL ST AN TAT ARG ERFBUGH e rc arrenged in
right-hand-side arm72. A straight |ine between the
R AR ShaEo BT Eppehnd o1 Bt CRART S oA S Dahe
i r >d.i;n a rjght-| i.rectlon; | st anc
Roh TROMEEAE, LT sl BHERPILAR A RE. A 8RGe
| ef -Si S s-41 S ' h
R e R L ST S el Y
hag ra-ghiafts i gb0shaA8, 79hiel ks ifdnredaAs- A dAB888: 98 that
bottom of the mechani sm housing recess 68 and runs
upwar ghx UbE Mo teohCid e bent hametagri 8f-Hdue i8hafdcekedss ;
76 is fitted with a coil part of a return spring 77.
The teitirdhesprangs 71 bsdf 8 ned 26tofald et ebsuonrespehygve
and has a long armand a short armother 16 than the
cehbfparR. anthes wppkin cheercchapid@-has imgsprdasg &t -opped,

these arms 71 and 73 are rotatably connected with each other,
in a kind of link arrangement, by a center shaft 75; which runs
vertically pierces through the right-hand end of the
left~hand-side arm 71 and through the right-hand-~side arm 72.
A straight line betweén the right-hand-side and left-hand-side
shafts 71 and 74 is arranged in a right-left direction; and
distances from the center shaft 75 to the right-hand-side and
left-hand-side shafts 71 and 74 are same with each other.
As shown in Fig. 7, the upper cover cap 42 has a shaft
rod 76, which 1is fixed as arranged on bottom of the
mechanism-housing recess 68 and runs upward. Quter
circumferential face of the shaft rod 76 is fitted with a coil
part of a return spring 77. The return spring 77 is formed

of a torsion spring and has a long arm and a short arm other
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78 in a shape of protrusion, which is fixed as
arranged on bottom wall of the nechani sm housi ng
recess 68. The long armof the return spring 77 is
contacted wth rear face of the 5 right-hand-side arm
73; and the short armof the return spring 77 is
contacted with the spring stopper 78. A spring force
of the return spring 77 is directly applied to the

ri ght-hand-side arnv3in a countercl ockw se direction
on Fig.7; and is indirectly applied to the

| ehen hhadosi derar mThe ugrex dOvey] ouk®k e sdi secitnidortapre r
Fig.7. As shown in Fig. 7, the upper cover cap 42 has
a8 tloppdraree § hee tius oy edh 1@ tilsi il xelfexs arranged on bottom
mechani sm housi ng recess 68, on front of the center
shatt ofsthageshpnsT HoPPgnT raFeeR| 4F + hehe long arm of the

mechani sm housi ng recess 68 of the upper cover c
4§ewmréprgn%rr§ngb% &SRRk awgi?%pp%ra 18icRy Sfp the

front, of th ter_shaf t 79 d

Pt g SR IaS 512 DS TR Bt 25T
bb h fter, th for, t

P gt S Ramee bR e RS o %EE&Z?%‘” Yore

TB%.Setr?er r@ez%rl"fmds Z:%nﬁr e7'}(eqts ﬁr&i e, ilve% to the

position to orma gle strai y 20 being

drk ¥R 0. 4CenLactn 98 lhaeco%@ stfo&&l@é EREENGA OF B85 Of;
the return spring 77. The right-hand-side arm 73

I @ﬁlﬂufjﬁﬁrﬁlr%ﬂlphﬂp@tﬂleﬂ @ MhB01 e MHhdPBans amPant in a
that conmes to rear of and parallel with the

| eflbchangd giideceidn 64 pig.@.tim® sbbwhhen man- acthheeupper
position. On the mani pulation arm80, fixed is a 25
picnv8i that 42 shaeyl enditiopakr aid phetr udesivphawdthily #Hse
shown in Fig.7, the |left-hand-side arm71 is pierced
mechanism-housing recess 68, on front of the center shaft 75.
As shown in Fig.7, within the mechanism-housing recess
68 of the upper cover cap 42, there is arranged as fixed a stopper
79, at front of the center shaft 75. The stopper 79 is formed
of rubber, or a cushioningmaterial, such as silicone or rubber,
which is softer than those for the right-hand-side and
left-hand-side arms 71 and 73. These arms 71 and 73 are kept
in a non-active position to form a single straight line, by
being driven to contact on the stopper 79 by spring force of
the return spring 77. The right-hand-side arm 73 includes a
manipulation arm 80, which means a part that comes to rear of
and parallel with the left-hand-side arm 71 at a time of the

non-active position. On the manipulation arm 80, fixed is a

pin 81 that is cylindrical and protrudes upward.

17



10

15

20

25

as rotatable by a left-hand-side Iink shaft 82 at

between the |eft-hand-side shaft 72 and the center

shaft 75. The right-hand-side arm 73 is pierced as

rotatable by a 5 right-hand-side |ink shaft 83 at

bet ween the right-hand-side shaft 74 and the center

shaft 75. Each of the right-hand-side and

| eft-hand-side |inks 82 and 83 is shaped as solid

cylindrical and extended in vertical direction. A

di stance between the |I|eft-hand-side link shaft 82 and

t he ceAteshoshaft F71§.7s et 140t-dsndasidsvatrh al disspiaiced

bet ween the right-hand-side |link shaft 83 and the

centeatashblie bEoa ITH{E-hehd- waﬂfﬁdl’sﬁllﬁéhﬁﬁﬁkfﬂ?sh*afqetszenif@e

connected as rotatable with rear end of

| éﬁfth%mtji side sheffzoift atnPpl hbe sant%eshaft 75.  The
ght - hand-side |ink shaft 83 .is connected

réﬁﬁP%ﬁRQ?dw§ﬂﬂeréﬁ?leﬂa dFsapFFﬁﬁ? h&rid- §?Eﬂ§$%%e by a

h o] f
PATTIE NS G T AT L W—
conn cte

CaRAE R ErS YRR Gl s AT bhep gt ngpa-gide
t Iagg l%?.t nﬁﬂ(f%llégllqgkg%ﬁcaééi'@ asﬁﬁlajtp%q’as .J!)qld cylindrical

manual -operati on but t on

n%ﬁd”?ﬂ%e@t !qur\récpﬁbtaﬂo@lréaétl‘@g' ka Qi'i%tggce between the

manual - operation button 86 juts out frontward from

frept _face siek he handkeshahy tactian«of sapri Ny fierse:
of the return spring 77; and at which each of the

I ia@hd antande1s b de sadct efettwBandnsi teyhtanabd 793 danth il shaft
kept at the non-active position. The nanual-operation
byt &g 86ei Geriterbehgiitshed iMhebbhekwhrddf s oie 25nkhehaft 82
non-active position, along a straight line, by '
ouvier comergedl 8st et agqabilagwf gy ceaof endeo fr et Ue At dypnidngide
77; and then, such pushing
horizontal plate 84; the right-hand-side link shaft 83 is
connected as rotatable with rear end of a right-hand-side
horizontal plate 85; and front ends of the left-hand-side and
right-hand-side horizontal plates 84 and 85 are connected with
a common manual-operation button 86. As shown in Fig.5, at
a time no manipulation force is applied, the manual-operation
button 86 is kept at non-manipulation position; at which the
manual-operation button 86 juts out frontward from front face
of the handle 66 by action of spring force of the return spring
77; and at which each of the right-hand~side and left-hand-side
arms 73 and 71 is kept at the non-active position. The

manual-operation button 86 is to be pushed in backward from

the non-active position, along a straight line, by overcoming
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inis stopped by contacting with the stopper 79. As
shown in Fig.8, on course of such pushing in, the
| eft-hand-side arm 71 rotates countercl ockw se about
the | eft-hand-side shaft 72; 5 and the right-hand-side
arm 73 rotates clockw se about the right-hand-side
shaft 74; and thus, the right-hand-side and
| eft-hand-side arnms 73 and 71 are shifted to
non-active position as to forma dogleg shape with
each other. As shown in Fig.7, the upper cover cap 42
hake apsuppdptes of Thegteafir nSProng bt taom frese Hfchtmshing
nmechani sm housi ng recess 68. The supporter shaft 87
|snsniﬁ@omykihdﬂﬂﬁéﬁcéﬁ@gé%ﬂén@@ﬁSﬁﬁppﬁéﬂﬁlchSShownlﬁ
direction; and the supporter shaft 87 is_rotatab
i AS8r8edhi APBLIE 19d] 8UGH DASHOPEZbht &Pepi%\fffe héﬂ&pé e arm
magnet nount 88, which has an arc sI|t %&
ad 4 EAT Bug T on ser ﬁBoﬁﬁéﬁ@t e o Sy
slit 81 is insert

riaaﬂt Mg LaE ST P 2P Tne dioie 6T %&%&Sfeoabout the
wéﬁ% #qgglrgﬁlgﬁgb%% qguzgg§§hugnqi%;r§'ﬁﬁlﬁ%ﬁhhgide and

utton’ n active

p%é%%H%ﬂuka%e%ERs%%Eﬁéggp Jéﬁ&?%éé%ondﬂﬂgEtgoggeglﬁfB%

camslit SO as the nmagnet nount 88

%% @ﬁnf&ﬁrtlveoepéé QR 281 SNAMEH Brkig. 7. On course
0 the pushing in of he mani pul ator button 86 from

the noRsagidein $tat e, shewpder dddricd®abhesagkupporter
state shown in Fig.8; the pin 81 induces

ceuaterel eekpbseon Gbati On e mbehamgnehondun red8sands.
thereby its shift fromnon-active position to active
25hposipparterl Sh#st Sown salild gy¥indrimatlt end ragreete90in
fornmed of a pernmanent
vertical direction; and the supporter shaft 87 is rotatably
inserted into a hole of a horizontal plate-shaped magnet mount
88, which has an arc-shaped cam slit 81 as a through hole on
the magnet mount 88. The cam slit 81 is inserted by the pin
8loftheright-hand-sidearm73. Thepins8lserves forrotating
the magnet mount 88; and at a time the manual-operation button
86 is in the non-active position, the pin 81 is positioned at
rear end of the cam slit 81 so as to keep the magnet mount 88
at its non-active position as shown in Fig.7. On course of
the pushing in of the manipulator button 86 from the non-active
state shown in Fig.7 to the active state shown in Fig.8; the
pin 81 induces counterclockwise rotation of the magnet mount

88 and thereby its shift from non-active position to active

position.
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magnet is fixed on upper face of the nmagnet nount 88,
as slightly spaced apart fromthe camslit 89. The
button magnet 90 is rectangular in a plan view, thus
has a long side 91 and a short 5 side 92 and al so has
a chanfered corner 93 at between the Iong and short
sides 92 and 93. If and when the manual - operati on
button 86 is at the non-active position, the button
magnet 90 is kept at its non-active position; at
whi ch the chanfered corner 93 is exactly facing
r ear wak el shawd 1nié 9l dng Witdeng@ahst GBI fogqued p f B¢ aEingHt
rearward. As indicated by Fig.8, on course of pushin
i Fedngthbsrahued obpepar ifofb Attt T8 I e MO tes / riens ldcthitv 8
position to the active position, the nmagnet nount 88
i SPxGRtheerer obkam 8¢ Ffaf atled §BoutThFh]%u%E&5b6‘la9’é?t staft
87; thus, the button net noved as _r ot
abttt2 e 25 ugport'ér ©l Rt l%ascaoh%n%l% ctide Fhort
posi ti n hant er
AT §58%ﬂa&uae| YeFaET il EATGrd R HE. [ BRg o°9
S dg %3 rt 51 es %E' Xn @%I ngﬁd%ﬁé%e% tl-ug nEArx%taZ’-o eratlon

dot < d i ne marke rot a

E@Jﬁ?(gl{r ggylsOfatatk{é QQB‘I%@Kb e ggltl%@ld @fp@)ﬁugtoﬂ lﬂl%gnet 90

corner 93 ut on magnet 90 i's

p@§'k‘éb9ﬁ%qt'srﬂloﬁ RPANRS pdhati of ; ReNHieR tak cthiaﬁfépécﬂééﬂ{ér
trajectory M juts rearward out of a plane of the

abtaehi:ng thace 44g reAswshOWANE RhEI1GNnE, s idlelil 1 ©Bb Sy
94 is fixed at inside of the front frane bar 27; and

| $at Ofidredaedaed praxiindtyased toghri guGhoasoarbeld bGhing

status of which is switched by magnet force. 25 If

ahd oftiern mbhea resrradatopebat tons § irdrcht Sfon-sdtepe ratiti®

20 non-active position and thus the button nagnet 90

i §o|¢é1ptacattive position, the magnet mount 88 is counterclockwise
rotated about the supporter shaft 87; thus, the button magnet
90 is moved as rotated about the supporter shaft 87 to come
to active position of the magnet 90; at which the chamfered
corner 93 is obliquely facing rearward and the long side 93
is exactly facing rearward. In Fig.7, a dot-dash line marked
as "ML" designates a rotation trajectory of a right-hand-side
end apex of the chamfered corner 93. The button magnet 90 is
positioned in a manner that aportionof the rotation trajectory
ML juts rearward out of a plane of the attaching face 44.

As shown in Fig.7, a button switch 94 is fixed at inside

of the front frame bar 27; and is formed of a proximity switch

such as a hole IC, status of which is switched by magnet force.

If and when the manual-operation switch 86 is kept at its
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Its non-active position; the magnet force acting from
the button nmagnet 90 through its chanfered corner 93
onto the button switch 94 is relatively snmall and not
| arge enough to actuate the button 5 switch 94 as to
keep it at non-active state. As shown in Fig.8, if
and when the nmanual - operation switch 86 is pushed to
take its active position and thus the button magnet
90 comes to its active position; the magnet force
acting fromthe button nmagnet 90 through its |ong
shate- @t igatwotiie obuttdrihewi thech b94t o maghgt | Yeliy Hept at
| arge and | arge enough to actuate the button switch 94
asts ponswittigh Hositdoar theragrelt E0FGorm TR Tren-tBetduréon
state. Hence, the button switch 94 detects whet her
t FROTHENYA T OBy B S 6%%%4@@%@%&?&3%{5& e Bt hegeswiteh
a_non-contact_ manner . in Fig.5, the %HP%)
covép r@éata‘ze%swlaﬂ%%laﬁ%e %?%%h%%am%e ebutton
amechanj smrecess cover 95, to
ot %ZZ.asaa CoE SR ER o ashott FUBrS o8y aolh it
r side of the, nechani S
?ta}non O?nt %e manyal ﬁpatretbgnlsgultggl i{6eg§ us% d tA‘o tak

rear rearwar

t B@ acgiggtpt %cila%glxgc?n%ctehuséléhé %rutEQI? ng(%%%tsﬁﬁkﬁxﬁl@s to its

oor I nner plate 4172

f5€€z&r p&0Ar; 36, tﬂef&yaﬁgb n@NAM denge kAt £ @ nPOLd O R nd
trajectory M. of the button magnet 90 juts rearwar y

0Yp tREoudh Pt AN Pdi dd® HidARing thaeei4dn olherelatively
mechani smrecess cover 95 covers up all of; the door

Mghed 269, 14he: khghih handcsigee taadohefdr banedeisiodeas to

arms 73 and 71, the return spring 77, the 25 magnet

mewint ciB8 tand ddie vhustare magnetheOfon-ascttivebetatmi sidbes,

21 fromoutside. The top plate 96 of the cover 95 is

cont hutesh switch 94 detectswhether themanual-operationswitch
is pushed in or not, in a non-contact manner.

As shown in Fig.5, the upper cover cap 42 is detachably
attached with amechanism-recess cover 95, which has a top plate
96 and a rear plate 97 that respectively cover up upper side
and rear side of the mechanism recess 68. A portion of the
rear plate 97 is located more rearward than the attaching face
44 for the door sealing gasket 45, of the door inner plate 41
of the freezer door 36; thus, enabling that a portion of the
trajectory ML of the button magnet 90 juts rearwardly out of
a plane of the attaching face 44. The mechanism-recess cover
95 covers up all of; the door magnet 69, the right-hand-side

and left-hand-side arms 73 and 71, the return spring 77, the

magnet mount 88 and the button magnet 90, as to be invisible
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with top of the supporter shaft 87 for the nagnet

mount 88, under a connecting force between the cover
95 and the upper cover cap 42; so that the supporter
shaft 87 supports the top 5 plate 96 at its bottom
face. As shown in Fig.S, the nechanismrecess cover 95
has at front end of the top plate 96, a rain gutter
98 that is forned as a ditch and runs along a
straight line inright-left direction. The rain
gutter 98 is for receiving water dropped on the top 10
pEatre RGsttat Has worslcdpee 9% ifstimg aogarway d-sf Fomatied
rain gutter 98. Bottomface of the rain gutter 98 is

i neth fee pA tharenpeerrten dedteld FarofheermEretonount 88,
right-left-wise dinension toward its both ends; so

t hRge et EPPRPC TG AT Ae RATEENOBNT [CNSTT P YHtRarbe wiPer
| eftward al ong inclined bottomface of the rain tter
98°Y%r /8 {herofHlats tHBVIYPRPEAFT SPGAE - hangPR U gﬁe top
|l eft-hand-side end of the cover 95. As shown in
FPY2BS 1hétupperPTdvEr T85p- 42 has a right - hand- si de

tlet Lt 10Q.. | ef t - hand- si d t
231’ € éguhSh('SJ?“’rn\/\h? H%Ir"]g atheemﬁg%%?lsms—lregggg Jo%%r @Eégirast

e aghAs i n “Tear direction an

Izgrforcl){ ré%g 0 t?ﬁdcgpﬁglaég%6bo§ tf%%fgg&%e‘i‘f%e%ggt \?L%t gér]fn?eni

el ne nner t6 descend rearward.

f g%la +@ %Séhﬂg 1%&?%1@@5!95@&9@@ o right-leftdirection.
left-

and- si deendo he cover 95 is received by

respectiveuene: efs therputbet: gitd @hsed 00 oapda 1dhl tnthedp
flows rearward along the bottomface of the gutter

1%@a@é _9$Q11a@mﬁs2a55i@péjbgffhailg@@eéf\ﬁmﬂd heorgtitd esin Fhussr

the rain gutter 98 and 22 the right-hand-side or

| @bt - ndosi Tecout Itele gatd enstdO08aikinclined in a manner
to descend from center of right-left-wise dimension toward its
both ehds; so that water in the rain gutter 98 flows rightward
or leftward along inclined bottom face of the rain gutter 98
and then falls down along right-hand-side or left-hand-side
end of the cover 95.

As shown in Fig.6, the upper cover cap 42 has a
right-hand-side outlet gutter 100 and a left-hand-side outlet
gutter 101, each of which runs in front-rear direction and is
formed as a ditch, and bottom face of each of which is inclined
in a manner to descend rearward. Water fallen along the
right-hand-sideor left-hand-sideendofthecover95isreceived
by respective one of the outlet gutters 100 and 101, then flows

rearward along the bottom face of the gutter 100 or 101 and

is discharged from the gutter. Thus, the rain gutter 98 and
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101 are for curbing of getting in of water fromthe
mechani smrecess cover 95 into the nmechani sm housing
recess 68. 5 A door-opening device 110 is nmounted on
right-left-wise center portion of rear face of the
front plate 21, on top of the freezer chanber 24,
wthin the freezer conpartnent 20 as shown in Fig.l.
In present enbodi nent, the door-opening device 110 is
arranged in a partition-wall part that serves solely
10 for pulling out and accommodati ng of the main and

t bipe tiight-hamezddecontlaifhehsnd 3 igiedoBs edndut ke ifof 0f gnd
heat insulation between upper and | ower conpartnents.
Thos, sgeusEiressusipiare, of wiedhing rot @bl wator bérg8edhe
as storage space, is utilized for accommodating the
dBBELYPEHIAgCHRYicCFeT1D° RS Os RRtviGChaR F RS 118 19SS
door - openi ng device 110 has as a driving source, an
ePeéctromagneti c solenoid 200 that is conprised of a
solenoid, coil 129 and.a pl.unger 134: and .npve .
freezeP‘HﬁEFogénf?%g?Vfgeq&ﬁogﬁapﬁﬁt%%gpﬁ?gﬁxfzeft_Wlse
faorward or _in_door-openin i rect n,havjn
nEBHEGs et el A Fof i el Sy e padheali o dop of
Zghlhlere%%%%'&pa 'e@gzg,eWiQ:isir’lr d %ré@zgx_etc@h%artment 20 as
constructed as ftoll ows. shown in Fig. 10, a

salgneid F@L@Si ng I;!'l]p:lreis%njé RWBEA! YenOPENRESh o -3 pshapedeRSce
elongated in front-rear direction, and has at its

reap 9@%@@@@ Z0ont ghrseatod-ace1 132t hakti Seseat edlely
in a mannerofface-to-face contacting, on a horizontal

r geei ¥ ndh ohiacend®d @oribea0ihd eif GBef Baid hend apptiesr
freezer container 23 as shown in Fig.4. As shown in
Fifged@er tdvmtadhenoi i eadi ff and is not for heat insulation
between upper and lower compartments. Thus, a useless space,
which is not able to be used as storage space, is utilized for
accommodating the door-openingdevice 110. AsshowninFig.10,
the door-opening device 110 has as a driving source, an
electromagnetic solenoid 200 that is comprised of a solenoid
coil 129 and a plunger 134; and moves freezer door 36 from its
closed-up position to forward or in door-opening direction,
when having been actuated at a time the door has been kept close.
The door-openingdevice 110is indetail constructedas follows.
As shown in Fig.10, a solenoid casing 111 is upwardly
opened, is shaped as elongated in front-rear direction, and
has at its rear end, a horizontal seat face 112 that is seated

inamannerof face-to-face contacting, onahorizontal receiving

face 64 of the outlet 63 for the top-tier freezer container
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111, which is fornmed of synthetic resin, has a sl ope
113 at rear of the seat face 112 rising rearward. As
shown in Fig.4, the slope 113 is seated on a surface
of the outlet 63 for the 5 top-tier freezer container,
in a manner of face-to-face contacting. As shown in
Fi g. 10, each of right-hand-side and |eft-hand-side
wal I s of the solenoid casing 111 is arranged over its
| engt h di nensi on except for front-end part of the
casing 10 111; and has respective one of
r aghthdwvandasFoe. andAs |sfowvnhandeisi -dé, ctihe aptlepoidi @asing
115 and 114 that are for receiving the front frane
batl2mhiss sholmrmed Ff gsvhitheléc feomy - Bag palereflihet
sol enoid casing 111 is abutted on rear and bottom
fae@% off theheert drrcefrlgnel bty 272FvpE -nethEPOYD Peltd Ve
it. As shown in Fig.10, bottom face of the sol enoid
05§? g o1l has %l%afeeaﬂgﬂnoaf SPFERFE GHt LRE GBS for the

front-]eft _ends, a SS ortion 116, which

{ GBB- S1fped ST GFRE S5 5br  RaP EPBEGN “ihdree hg Toce
shomg in Fig. 11, the front-end part of the solenoid
cS8T Y E s secured on the bottom face of the front

ffaffe 29 DAl a7, 1BY e ens ek ape InseELethd iougNng

t he boss portion and’ are screwe ront

frape. d—%?ide-mﬁl%o'o?n%g sodashbnglddsiWli € 15S arranged

arranged at right-left-wse center position in

rgspectsakntheaf heezem doRbt38r MaAsLroungdest 6 dgesadidy
having an arc-shaped vertical cross section,

t hnoughond ﬁtﬁge&eBQEM@Eﬁ325nﬁJ0mﬂfamdgKKHHdMWF%@BbS aid

the sol enoid casing 111. The rounded 24 ridges 117

areftefiamcdHsiidag cubjonit ngofiocasf ilngemndf 1usechawhacd for
receiving the front frame bar 27. As shown in Fig.4, the
front-end part of the solenoid casing 111 is abutted on rear
and bottom faces of the front frame bar 27 in a manner to receive
it. As shown in Fig.10, bottom face of the solenoid casing
111 has at each of its front-right and front-left ends, a boss
portion 116, which is tube-shaped and forms a vertical through
hole. As shown in Fig.1l1l, the front-end part of the solenoid
casing 111 is secured on the bottom face of the front frame
bar 27, by screws that are inserted through the boss portion
116 and are screwed on the front frame bar 27. The solenoid
casinglll, whichisarrangedat right-left-wisecenterposition
in respect of the freezer door 36, has rounded ridges 117 having

anarc-shapedvertical cross section, throughout ridgesbetween

front and bottomwalls of the solenoid casing 111. The rounded
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has been stuck between the freezer door 36 and the
front-end part of the solenoid casing 111, at a tine
the user pushes in the freezer door 36 to its

cl osed-up position. The rounded 5 ridges 117 are kind
of chanfered portions. As shown in Fig.12, the

sol enoid casing 12 has at its 1inside, a solenoid
chanber 118 that is for receiving the electromagnetic
sol enoid 200 and is shaped as a recess upwardly
opened. The sol enoid chanber 118 has at its front
waidlgesal10 agier tut anricing oufudit® apwaf dhgeropénedr . ivitigh
which inserted is a bellowholding fixture 120 that

i Baa trehl sWwdy behdeen dpenieezy fipontitapdddig front-end
rearward. As shown in Fig.12, front-end

PBRET GriofthEvdEPoU Ifaisdrag il xe tirfe t 199 Ghe vagepsaned in
frontward to forma tapered portion 121. On rear end
pbhti GiPegrTt ARPTLS ShéP b\?@ (fordPAg™® iBOSdFe 1 20 ThEt TAEHES
is.arear plate 122 that s c rcuLar and has a

dFaijr%?%r“Walaﬁgrk’trﬁar?ft FAEmEF ShE°F k?rtﬁ‘e 120. 01
L

attach i SOFEct angu aran

fi‘ ?jade dl an?ol n01%r %gSm%Qlanl{éja%ha%f ’&fsrj )gelé%?vft?go G

of e StTUuCtUure of ‘engagenent shown 1n

el Zoldintol anoLd, £ashpgpd 1L drEisQQtrebégéjuﬁtvgﬁily

ates 125 andil 4 at inside of

S%@H@ad @h@npaterﬂéi% Whhsh- are wakt keal £ and-oarr aagled a
to; come face-to-face with the front wall of the

sel epgi £ ehanber 125 Jddrang Heersdd;ghity wdiishancedtbaors
it. In gaps fromthe front 25 wall of the sol enoid
chapdigrowth818ond exphad eg0lZmtans alR4]low cylinder opened
to frontward and rearward. As shown in Fig.12, front-end
portionofthebellow-holding fixturel20is taperedto frontward
to form a tapered portion 121. On rear-end portion of the
bellow-holding fixture 120, attached is a rear plate 122 that
is circular and has a diameter larger than that of the fixture
120. On front-end portion of the bellow-holding fixture 120,
attached is a front plate 123 that is rectangular and has a
diameter larger thanthatof the fixturel20asto formastructure
for engagement.
As shown in Fig.12, the solenoid casing 111 has
right-hand-side and left-hand-side plates 125 and 124 at inside
of the solenoid chamber 118, which are vertical and arranged

to; come face~-to-facewith the frontwall of the solenoid chamber

118 and be slightly distanced from it. In gaps from the front
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the rear plate 122 of the bellow holding fixture 120
is inserted fromabove. Contacting of the rear plate
122 onto these plates 125 and 124 curbs rearward

di spl acenent of the bellow holding 5 fixture 120;
contacting of the rear plate 122 onto the front wal

of the chanber 118 curbs frontward di spl acenent of the
bel | ow hol di ng fixture 120; and contacting of the
front plate 123 onto bottom face of the sol enoid
casing 111 at outside of the solenoid chanber 118
cuabs o tbendelrentidathatitspd adenentthelflafes RESf pixd urd,
120. As shown in Fig.12, the solenoid casing 111 has
ohh¢ trsar boet @ AP R ade;hep gl lgwahpt §irsf fheiurew 4yis hevstad
boss portions 126, at inside of the sol enoid chanber
1fgom A@o%omﬁon*ﬁa@r@m@f the ﬁéamléﬁéul&Z&%?o@reSﬂ%lates
houses a coil casing 127, which is

eﬂéﬁ@é@ebﬁ% ééf%%é@laéwa’ﬁ%)@lﬁﬁla%%e“t% %&hsokfet o ATILE

are omtted, and is . .thus g g nprised.o

r lféﬁ?ulf?aﬁaom E@%’lﬁ&l?g ett anfit's P&i%ngl%m ohtQ %3ﬁofront
7 I

awegéh?fﬁéhso?ﬁe%ﬁ%? 13E°EE TR S LM Attt Obe cne

and, { 850eqt] %g'fleftutf %OW' sqdzg%@gcﬁo g%%% @f&&tbﬂte

faces’ of t 0SS portlons as shown i n

| RH8r fﬁ& St eatitals ftﬂges%l%owecakg%% por tan:oal&%%é@r@f

engage screws that have been brought from

a}%ﬁgesolse%oﬂla(t:hirﬁ%rc Ohb cr@ds BYrdiddrdrenfch XediiWph BkBment
t he sol enoi d chanber 118 by way of fastening force of

t e se& emSitued Asoshown in Fig.10, within the coi

casing 127 fixed is 26 a solenoid coil 129, which is

hol | owreyshavdt ii@aki@nd exhendslenoid casing 111 has on its
bottom face, a plurality of hollow cylindrical boss portions
126, at inside of the solenoid chamber 118. As shown in Fig.10,
the solenoid chamber 118 houses a coil casing 127, which is
shaped as an elongated rectangular box whose top and bottom
walls are omitted, and is thus comprised of front, rear,
right-hand-side and left-hand-sidewalls. AsshowninFig.12,
the coil casing 127 has a plurality of attaching portions 128,
which arehollowcylindrical and respectively fittedwith outer
circumferentialfacesofthebossportions126asshowninFig.iO.
Inner circumferential facesof thebossportions 126 are engaged
with screws that have been brought from above; so that the coil
casing 127 is fixed within the solenoid chamber 118 by way of

fastening force of the screws.

As shown in Fig.10, within the coil casing 127 fixed is
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in front-rear direction, and starting end and
finishing end of a spiral are connected with
power - source |ines 130. The power-source |ines 130
are led out to outside of the solenoid 5 chanmber 118,
t hrough a common ditch 173 that is forned on bottom
wal | of the sol enoid chanber 118 and i s opened upward.
The solenoid casing 111 has at its rear-left corner
portion, an opening 131, through which the
power -source lines 130 are led out to outside of the
casicagnaid coid W& shbieh il FpHLew YL hedphiter 289 *¢Ends
lines 130 are connected with a common el ectrica|
conrfeerbrram? AipAr kel s angr ¢ ededdaen ot darshinge end
casing 111 and coupled with a counterBart,congggtor
23T % SBEr thiféc CelNeF 19 X pBWRIN o dPeEce chim&si £20 Thitse
power -source circujt is arranged wthi.n th 5 chin
T FOBRCE H PP RolA P BF AaP g 2 e iser | b2, ralel
drivi.n ower_onto the solenaqi ' Y/
SR R el S5 a ) £7F Bty S8R A b2
r 0 C re.n y-open. ; t:yp t re
finelgils ol ek Tl S b R AR
IO bel og f 641 Whih foves; rand ikhencsmd.ched:{on ban
closed 20 at a tine the relay coil is switched to
Qpstiale1 by, baiogyd edichitR ponar-solihus,1itke 501 epoildd
coil 129 is supplied with power at the On-state of
t het rel ayteoid andhnescasinguppl.ied with power at the
Of-state. As shown in Fig.13, a rear wall of the coi
casi ngad 2ghowtb hasrFag i, culhar dowmeodgbuiod el k33, 130 are
t hrough which the cylindrical 27 plunger 134 is
i nemracekdi Wi oh thewobenel dciogidall 2onagctay B82; which is

arranged at outside of the casing 111 and coupled with a
counterpart connector as to be connected with a power-source
circuit. This power-source circuit is arranged within the
machine room 17 on the insulator casing 1 and applies a driving
power onto the solenoid coil 127 through the power-source lines
130 andrelay contacts. Theserelaycontactsarenormally-open
type and thus are kept asopenedatatimearelaycoil isOff-state
without being fed with power; and then switched to be closed
at a time the relay coil is switched to On-state by being fed
with power. Thus, the solenoid coil 129 is supplied with power
at the On-state of the relay coil and is not supplied with power
at the Off-state.

As shown in Fig.13, a rear wall of the coil casing 127

has a circular through hole 133, through which the cylindrical
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novabl e along a straight line in front-rear direction.
The plunger 134 is forned of a nagnetic material such
as iron and is arranged in right-left-w se center of
the freezer door 36. 5 Rear-end portion of the plunger
134 is attached with a <circular-ring shaped fl ange
el ement 135 that has a dianeter [|arger than that of
the plunger 134; and a stopper 136 is fixed wthin
the sol enoid casing 111, at rear of the flange portion
135. 10 As shown in Fig.13, outer circunferential face
obltfeer pBAngerink34ted fritot ddewseter@idetekln 19fr phgo Pe
137, at between the flange elenent 135 and the rear
wapvalolfe vhengot Istgadphl W InTheotetrgrh $hriGigersr TS
formed of a conpressible coil spring,. applkes a
r ﬁé\m\%ﬂd 13primdorpedettd HlaﬁéeEFgﬁ@é%ri%]zl SHERRS Hren B
the power is not applied to the, sol id_coil sa th
t he F9:3RgeT ‘@ Ennt L3R T ESK &SP PR 03”?%%%%%%%8?{ ?%6ﬁ
to contact with the stopper 136... At a tj :
fsBF@ﬁb‘? i ROHppT & V\Eﬁi%p oweT 1aﬁmbsne?£a%? t%1 r aCtvé
orce js applied fr sgl id [ 1 04t
Punea o TR St P AR 1 B e s, S ol s

p?ék%%?@?g¥tQ%gﬂgﬁEBQQuLH e SRBUNGf0L GeoBhet AB6TIEE Bl fkq

spri own in Fig.14, frontward novi ng of

t De R YNger sd3doiliSc st aRped: athrardH erDste POShdd PBrtadn
whi ch each turn of wires are laterally abutted with

adpgcent ones. Then, at a tinme power supply is cut
of f, the plunger 134 is returned by the spring 25
force fysohéle froreFOSE, posieti onrtwunfdrentéal ngte of the
position to 28 abut on the stopper 136.
plunger 134 is fitted with a return spring 137, at between the
flange element 135 and the rear wall of the coil casing 127.
The return spring 137 is formed of a compressible coil spring,
applies a rearward spring force to the plunger 134 at a time
the power is not applied to the solenoid coil so that the flange
element 134 is kept in a rearmost position to contact with the
stopper 136. At a time the solenoid is applied with power,
a magnetic attractive force is applied from the solenoid coil
129 to the plunger 134 to move it frontward from the rearmost
position by overcoming the spring force of the return spring
137. As shown in Fig.14, frontward moving of the plunger 134
is stopped at a foremost position, at which each turn of wires
are laterally abuttedwith adjacent ones. Then, at a time power

supply is cut off, the plunger 134 is returned by the spring

force from the foremost position to the rearmost position to
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As shown in Fig. 13, onto the solenoid casing 111,
attached is a solenoid cover 138 forned of synthetic
resin; which has as shown in Fig.10, a cover nmin
body 139 shaped as a downward 5 opened cup, and a
flange 140 that is fornmed around fringe of the cover
mai n body 139 and has a plurality of through-holes

142. The flange 140 abuts on upper-end face of walls
of the solenoid chanber 118 so that the sol enoid
cover 138 is secured thereon by screws that are

i AbBEt @l ther stighrethe Hhr ough- hol es 10 142 as brought
fromthe above. As shown in Fig. 10, the cover nmain
body 139 Hhgyndnseifi-dr emtartheuclenpidgasiphith pgtached
opened downward and_is conmbined with the opening 119
oflstﬁeSOSISFl@h%lQP"ec?hé%efPrTig o SKBFME & TEFE LR Tch has

102 d f t- ti
R 04 BT a'cfg?%{ﬁoﬁel% R ecapi aﬁﬁﬁsﬁfwasrd

t he beIIom&hoIglnglflxt 20 sQ hat nnerdﬁg f
t KB C|rcdiar openlng s on ou 58%nofr?ﬁge O
bel | t O

Cght °¥‘§J150J th% kIeold)§/ Ye & - ]n% hég a Q}?§hh% égg rOélgh holes

?qg\ﬁeerﬁ‘hteh?ﬂng%s 1%'602{\611&5” oE' Qpﬂeob @b Pe?c!é’v%%nwiﬂes of the

| ange 140 and the 20 upper-end face of the walls of

t he180b eehamshaniersclifat aheandedo: ardvekasts £alkk¥ured
sandwi ched as held is a gasket 143 formed of rubber

Sl rasn ERDOM Aaismake: afe ainsetrktgltthgeabh ngebeimreN-hbBEes

flange 140 and the upper-end face. Asshowni nFig. 13,

onfpoad erdafh hefrlonnger 1B4ye at tacdtedn 2b Figy.neartrendooér

the connector rod 144 extending in front-rear 29

dimeeothamty, 19hitels & seshapeduts: ausobutd 16yl ivideh Toakreadd

WIdtor\:rm\rard and is combined with the opening 119 of the solenoid
chamber 118 to form a circular opening 102 opened in front-rear
direction as shown in Fig.13. 1In this circular opening 102,
fitted is the bellow-holding fixture 120 so that; inner face
of the circular opening 102 abuts on outer face of the
bellow-holding fixture 120 in a face-to-face contacting manner
to make an air-tight sealing between them.

As shown in Fig.13, at between the flange 140 and the
upper-end face of thewalls of the solenoid chamber 118, arranged
and elastically sandwiched as held is a gasket 143 formed of
rubber such as EPDM to make an air-tight sealing between the
flange 140 and the upper-end face.

AsshowninFig.13, onfrontendof theplunger 134, attached

is rear end of the connector rod 144 extending in front-rear
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the plunger 134 and runs in front-rear direction;

di anmeter of which is designed to be smaller than that
of the plunger 134. The connector rod 144 runs
through a hole of the front plate 5 of the coil casing
127 and further through the opening 102 of the

sol enoi d chanber 118 and inside of the bellow hol ding
fixture 120 so that front end of the connector rod
144 comes front of the bellow holding fixture 120.
The sol enoid casing 111 is attached on the front

f a are-than; 2vhidn asneimnerd that ddie dconhiswtegr co@x¥ald widh
is overlapped with the front frame bar 27 in a view
selen pilnnfennB4rear rdis éot fomt-Geeerdigiect o efépreigr of
face of the connector rod 144 is fitted with one

ewdi gorsi dasioheBetd by Iwu5 legr Beal shak wbeRe plwng%h %3¢ -
a holl ow tube having a circul ar cross section an i
dFaeretceneg aduad ¥ ﬁ@@éa%liﬂff@}lq&‘r amQ%OSn@%EHOﬁBr& Rely

to other-end portian

oPEé‘fh;eﬁﬂllp&.atSﬂ—Bﬁ 1 erhd BerTpuriassf £hE aﬁl%{blngom Sk
146 t hat

cEEe O SebBet O R0 B B L B
oo 5y BT L 0 DU e o
1§I9L%’%ﬂgkﬂd{qegdﬂ&tﬂ&%uééolzoA bald %meas%&eaaﬁ%gb@fl is

dto the tapered part 121 as to clanp and
Sggyggﬁaigﬁtﬁé%?on@?&ghgﬁa;éaJQIaﬁQﬁn@ﬁtﬁQ@kﬂé@oﬁﬁbéﬁbr

to curb turning of the grab portion 146 in
CirbgUd £rigntiéd1 HigeRChi oR. t125 FASn s hwiel BaFiZ 13, aoniew

t he one-end portion of the bellow 30 145, arranged is
aseest anguloat - Fegr chiver:t148, which cl oses up
Outer circumferential face of the connector rod 144 is
fitted with one end-portion of bellow 145 formed of rubber,
which is a hollow tube having a circular cross section and
diameter gradually increasing from the one-end portion to
other—endeortion. As shown in Fig.13, the other-end portion
of the bellow 145 is a grab portion 146 that is a hollow tube
having a circular cross section and diameter gradually
increasing from front to rear and is squeezingly fitted with
outer circumferential face of tapered part 121 of the
bellow-holding fixture 120. A bellow-presser member 147 is
fitted to the tapered part 121 as to clamp and secures the grab
portion 146 of the bellow 145 so as to curb turning of the grab

portion 146 in circumferential direction.

As shown in Fig.13, on the one-end portion of the bellow
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t he one-end portion of the bellow 145; and thus, the
openi ng 102 of the solenoid chanber 118 and i nsi de of
the bellow holding fixture 120 are air-tightly closed
up, by the bellow 145, so 5 as to curb entering of

nmoi sture from outside. Thus, inside of the solenoid
chanber 118 is sealed off fromoutside by three

nmenber s--the sol enoid cover 138, the gasket 143 and
the bellow 145. Into the rod cover 148, squeezingly
fitted is a head 149 that is forned on front end of

t héScoamrecved isod ref4anThearw roAtcor@rehif ofhi¢ecloses up
connector rod 144 is connected with the one-end _
pbhei ore-eafl pord lsal pHWIEABe hkov d4eurd T 6hati dhebersiery
them by a squeezing force between the rod cover 148
and2tte- et c1edd chgmbhiat L P aPdtingade of RPN GHnI
rod 144 is curbed by the bellow 145 and.t he

b&FFOW hdrdi #ig ﬁl%t E%%htfﬁfoc %e%lpsh B P37 ar°

a ti s kept |ts rear

pBsi Ego%ur E%E% r}gO\R/ 113%1?%}1 o|f68‘a BHSR S :E?léls’ inside
t di t t

BTG s e U B8 528 g e
eﬁseig-‘l e Qcaletn%%dbc%\)eq\’\ﬁfpl gh0gaLixt 4ue 120:n AP0 Bsy

shown I n in 20 accordance With frontward and

r Q%V\’afﬂlt@ﬁ/ﬂé‘ Jo@fcolle PUNggkeeAiddl ySuth ol dgdrddackso
line'is transmtted to frontward and” rearward

r especltd ¥t 4 redastih€ odefier s@iremoofrodhe: ael troweront
145 so as to allow frontward and rearward novi ng of

t Redpliungefonndddo Ato et Meerohh & faramstheane-eeapnpsion
positions. 25 As shown in Fig. 12, on bottom pl ate of
t foef Sl leridiod ldasisng c@d Adilgt ianratgedn dhem, by a squeezing
ri ght-hand-side and | eft-hand-side vertica
force between the rod cover 148 and the head 149; so that rotation
of the connector rod 144 is curbed by the bellow 145 and the
bellow-holding fixture 120.

As shown in Fig.13, at a time the plunger 134 is kept
at its rearmost position, the bellow 145 is folded back at its
intermediate portion so that the one-end portion and the
other—end portion of the bellow 145 are arranged to be front
of the bellow-holding fixture 120; and as shown in Fig.14, in
accordance with frontward and rearward moving of the plunger
134, such folded-back line is transmitted to frontward and
rearward respectively; by elastic deformation of the bellow
145 so as to allow frontward and rearward moving of the plunger

134 at between its foremost and rearmost positions.

As shown in Fig.12, on bottomplate of the solenoid casing
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partition walls 151 and 150; each of which runs in
front-rear direction, rear end of each of which is
attached on front wall of the sol enoid chanber 118,
and front end of each of which 5 is attached on
front-end wall of the solenoid casing 111. These
vertical partition walls 151 and 150 are opposed to
and spaced apart with each other in a manner to form
a push-rod- housi ng chanber 152. As shown in Fig.12,

at inside of the push-rod-housing 10 chanber 152,
attangedangedapashanioctha83sidhiagh Jefth-brpedsigle vertical
synthetic resin and has a pusher 154, an arm 155 and a
cpaneidtion wabes 1Thergohhecteerh IS6Whick Fapediagrgnt-rear
vertically elongated hollow rectangul ar col um havin%

adber orPnwar ¢aappd dsear f duch 1352 thpeistor & raphard
at rear side of the hollow rectangul ar 15 col m, As,
sRBWS FORFRO 1S, Chighbs® t HeP rc GRd ot oS £ RS ACBAoE jich
front-end ti f th t d, 144, bei
b SaGHECTS B EHE: AV L b CORRLET O Fon e e oo
ted with .th t 6 Lt t
ERHC S0, BREL LG (R Gouet 148 of 't RBPBETT ow A B e
nga99QW“%¢Qa&?%%keﬁaﬁFapﬁaﬁ Q:%gnﬂﬁﬁJgr u%@{%§5h03¥¥hg
pu her f% 'S shaped as a solid rectangu?ar col umm

Vajal i front-rear direction; and is arranged in
rlgﬁ%gg%ft-mﬁse center of the freezer door 36 as shown

in Fi galSshodsShowninfi 9.233ink N plshee 3déh1r®d-housing
arranged in a height position 25 | ower than that of
t BR2RBENaGLOr af Pthkddi santhish abaanged watch 3% Hetweerof

the bottom face of the front frame bar 27 and the
bethofktic resin and has a pusher 154, an arm 155 and a connector
156. The connector 156 is shaped as a vertically elongated
hollow rectangular column having a bottomwall and has a cut-out
157 opened to upward at rear side of the hollow rectangular
column. As shown in Fig.13, into the cut-out 157, inserted
is front-end portion of the connector rod 144, by being brought
from the above. The connector rod 144 is connected with the
connector 156 as a result that the head 149 and the rod cover
148 of thebellow 145 are engagedwith inner face of the connector
156.
The pusher 154 is shaped as a solid rectangular column
running in front-rear direction; and 1s arranged in
right-left-wise center of the freezer door 36 as showninFig.15.

AsshowninFig.13, thepusher 154 isarrangedinaheightposition

lower than that of the connector rod 144; and is arranged at
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face of the solenoid casing 111 so as to be overl apped
wth the front frame bar 27 on aplan views een from
vertical direction, at a tine the electromagnetic
solenoid 200 is in OFF-state. 5 The arm 155 connects
the connector 156 with the pusher 154 and is shaped
as a horizontal board elongated in front-rear
direction. As in the above, the pusher rod 153 is a
menber separate to the connector rod 144 and is
pushed through the connector 10 rod 144; thus,

O tWeeah igdreebo it drg ik ey 06t haxlewnetnmerbarhe’ prargerorsgm
and an actuator on inner face of the door; and bendLn%
pfacessi Afe ofoteme igusheind i1 as afgitAgPs Pvgrlapped wit
predeterm ned position, Thus, position of arrangin

| o= SEPEBR 200 4 om Bl] U H] 2 ST RS L6 EHOT O 208
is arranged in _an idle space 5 at. rear. of. t froont
(R AP D7 CAS SR ONRITAL A §oAGhha R ReR DER TS
as. its portion a | 1 ow cushi oni.n ortiaon_l5

oRne i 88 5 Uhr SREREFEY Byt Botis Bengngs ane
t he spol enoi d_casing. nd. i.s fQ c Ioni
B R B

mat erial g for remaining part of the pusher 158 and an
inner plate 41 of the freezer door 36. |If and when

the sohengi dnhgidoveld%hd udidy 36hi M 05 NpbusNeEghbZetke
the pusher 154 is kept a its rearnost position so

t hgttdd ephnf@cs obat hen eughi ORuRged poiricugh 58 cbfinector
| ocated nore rearward than front face of the 25 front

pkatie 421 tand, dhantéaant; hacenig bhexbs brtweadtinabluofer
33 the solenoid casing 111. As shown in Fig.14, if and
when #h® an actuator on inner face of the door; and bending
processing of the pusher for arranging in a predetermined
position. Thus, position of arranging the solenoid 200 is
adjustable; and the solenoid 200 is arranged in an idle space
at rear of the front frame bar 27.
As shown in Fig.10, the pusher 154 has as its portion,
a hollow cushioning portion 158, which is exposed to frontward
by an opening 159 of the solenoid casing 111 and is formed of
a cushioning material such as rubber, which is softer than
materials for remaining part of the pusher 158 and an inner
plate 41 of the freezer door 36. If and when the solenoid coil
129 is non-active or not energized, the pusher 154 is kept at
its rearmost position so that front face of the cushioning

portion 158 is located more rearward than front face of the

front plate 21 and than front face of the front-end wall of
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solenoid coil 129 is activated at a tinme the freezer
door 36 is closed, the pusher 154 noves forward as
com ng out through the opening 159 of the sol enoid
casing 111 so as to push forward 5 the freezer door 36
at its right-left-wi se center portion. The cushioning
portion 158 alleviates inpact of collision between
the pusher 154 and the inner plate 41 of the freezer
door 36. Attractive forces of the |ocking magnets 51
and el ectromagnets 37 applied on the freezer door 36
atiee Gvéroon® dpipashiing AorsbewtOiroFiehet pdsherd ¥8an $ge
that the freezer door 26 is pushed forward fromits
chosetpiof Fopbslidtd on.adks vekedrrti B Fite Sheupprazfafitor of
the pusher 154 is a gasket-pressing part 160; and is
obéd%,l@d;edt otrsmaugwga@rlyweﬁ Eveed ?%ﬁOF‘ﬁﬁgrm%eBWWh
part 50 of the door seali gasket 45 at a ti
pagﬁ@pe@a]sg its2iof W%S?Je%ﬁ%ﬁg‘fasfglgp]o]s]] £? Sﬁ tﬁz?‘b% f%%ard

f f th h 154 into

gheRerepreserr har (Fob it G0t pr el e 16
' d J

f Fiﬂﬁgﬂeorw R

LI dgesolenakd Gl linhs: AGkLVal 8 (1De BLYDI0LHe.

nove romits rearnost 20 position to

f m@&é@@{fbﬁsf’of ot RETI 8828 HQAEL 361 tdRAVE] S Hfronughét s

fromits osed-up position as being pushed by the

pli‘ssiha@fplléﬂ .on MM ireBe 08+ bBSY BYSHES 0 1S dne B8 pliehl VBorce
shown in Fig.5, if and when the solenoid coil 129

I $f @l hyatedist he gaskehe gresséngoparts 16@uabed Soomard
the inner 25 sealing part 50 and presses it to be
defrefinets atioaecdisepebat ti@4. phsarhowhain abigt. b ngerefr hhef
door - pressi ng part 161 onto t he
of the pusher 154 is a gasket-pressing part 160; and is opposed
to and slightly distanced from inner sealing part 50 of the
door sealing gasket 45 at a time the pusher 145is inits rearmost
position. Front-end face of the pusher 154 is divided into
the gasket-pressingpart 160 and a door-pressingpart 161, which
is opposed to and slightly distanced from fringe-rib protrusion
52 of the freezer door 36. At a time the solenoid coil is
activated, the plunger 134 moves forward from its rearmost
positionto frontwardso that the freezer door 36 travels forward
from its closed-up position as being pushed by the pusher 154.
Motion of the pusher 154 is as follows.
As shown in Fig.5, if and when the solenoid coil 129 is

activated, the gasket-pressing part 160 abuts on the inner

sealing part 50 and presses it to be deformed at a timepoint
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fringe-rib protrusion 52. The door-pressing part 161
presses the door 36 at a tine the sealing part 50 has
been deformed, so as to detach the |ocking nagnet 51
of the door 36 fromthe 5 front plate 21 and detach
the two magnetic plates fromthe electromagnets 37,
and thus to nove the door 26 frontward from the

cl osed-up position, as shown in Fig.16. At a tine the
door-pressing part 161 abuts on the fringe-rib
protrusion 52, the upper half of the cushioning
pori¢nrthps8abet bippooddthe dmr-POeskightiartdilst apreled the
fromthe gasket attaching face 44 so that the inner
séélﬁlqﬁjrﬁérﬁr%uﬁban@ZnotTh?oWlétFéle?Sb@g @éFFak?ée@FeWS
pressing with the gasket-pressing part shown

i AREIPOT12° dthe Fife tthﬁaﬁ%a]slir@ep@’é‘l‘ t39 aﬁsm fif fpyrmed,

|1 150 of the_ sol d has
gir s 18275 Zh%eoal%rncgé?gﬁ%%%ngﬁ 67165 Bt ThaxSn'ene
ht - ha
:fgﬂ?t gge ng%zlizag d t;%}%g‘é’%{;lc Ela esngéom the
Eacﬁ%c‘grf‘od& h%%%s L'H d d %ggs ]fgzmé‘%t é%%grtfke{fronffw(ard from

ousi ng and as a bot

“Eﬁ& Los-l é o%ta%%egh e bettomface af (the tne
o % :

casing 111. ront-rig and front-|eft guides

16402061623 g%r%ppé)ﬁ%@utzg orE8EH £Ot hEs- .?.airﬂad%f(g‘@ru51on 52,

rear-right and rear-left guides 165 and 16 are

ORRESEB crhLACHT AthlRefusBSnti gSHE@WLE N Fshes abEb58d frboad
right-left direction. At a tinme of frontward and

r eaiyeixy dapvimgedifrbhety yagest h34achhey dane 166 sbsthat
gui ded by the four 25 guides 162-165 so as to achieve
make ngnradrosgadisd neirght0 lwand.d n86 dengp.letdl g Honwsotthepsed
plunger 134 in its rearnost position; and Fig. 14
by pressing with the gasket-pressing part 160.
As shown in Fig.12, the left~hand-side vertical partition
wall 150 of the solenoid casing 111 has a front-left guide 162
and a rear-left guide 163; and the right-hand-side vertical
partitionwall 151 has a front-right guide 164 and a rear-right
guide 165. Each of these guides 162-165 juts into the
push-rod-housing chamber 152 and has a bottom face that is
slightly distanced from bottom face of the casing 111. The
front-right and front-left guides 164 and 162 are opposed to
each other and the rear~right and rear-left guides 165 and 163
are opposed to each other, as to sandwich the arm 55 from
right-left direction. At a time of frontward and rearward

moving of the plunger 134, the arm 155 is guided by the four

guides 162-165 so as to achieve moving along a straight line.
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shows the 134 in its frontnost position. The arm 155
is always placed within the solenoid casing 111, the
four guides 162-165 do not touch with the pusher 154
and solely guide the arm 155. 5 As shown in Fig.3, the
sol enoid casing 111 is covered by a casing cover 166,
in order to keep out cooled air and outside force and
to inprove safety by curbing of touching of user's
hand on power source part. As shown in Fig.4, the
casing cover 166 has a top plate, right-hand-side and
| €fig- handewi dee platees 10 andt ar ¢ammnts tpoat e} cranahdipperl 4
side of the solenoid casing 111 is closed up by the
cabpng thevierd 1166 ts Asonhdpearedit¥orF| ngl@arméééhi%ﬁlw%@
right hand-side and | eft-hand-side plates of th

23pagd @aGbEN 166 Irdsraidicanirg 2 ldr Fioheur éa%dw §62-165
center of dinension of the solenoid casing 111. Each
SRR ERB ARG U5 BESTST GUE TovraRY G TeR s
center of the solen0|€ cas and .is jnsert

e

o A A Pt A pfiate 0% hE L Son P Rerec
| d d to, d

o R Gt T S e e B R 69 e ThT A AN e

en930LNG. GurRS,.C0M D081 10f Lhe casi nc%u%gysgogﬁ ser7s

fromthe so casi ng upper

t
%%na%neg&%g&ﬁ on?;,;el | 85 &hRs6d n B0y Y, W0 casing cover

el ement s- - - rane bar 27 and the casing cover

1666 s shepp1bReli g gBe-Rnd fORte- @r@l@ft—tﬁ%d‘3§§ﬁ@%lates
cover 166, arranged is a positioning protrusion

10 Waingha j tfos toptatfd;08hd 2pddiest @p 4 ahe 4 sdonavedsd nandi 1
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is shaped as a vertical plate 36 extending in
riight td efd uslibiverid easidheopesilttdeoni Ay ipdotatesi om Fig. 10,

each of the right-hand-side and left-hand-side plates of the
casing cover 166 has a claw 167 at front-rear-wise cénter of
dimension of the solenocid casing 111. Each of the two claws
167 jutsout towardright-left-wisecenterofthesolenoidcasing
111 and is inserted into an engagement recess 168 that is formed
on the solenoid casing 111 to be 5pened to downward and has
a top face, with which the claw 167 is engaged. Such engaging
curbs coming off of the casing cover 166 from the solenoid casing
111. Thus, upper side of the solenoid casing 111 is closed
up by two elements~~-the front frame bar 27 and the casing cover
166.

As shown in Fig.3, on front-end of the casing cover 166,
arranged is a positioning protrusion 169, which juts out from

the top plate to downward and is shaped as a vertical plate
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169 engages with a positioning recess 170, which is
formed on the front franme bar 27. The casing cover
166 is kept at a target position by engaging force
bet ween the positioning protrusion 5 169 and the
positioning recess 170. As shown in Fig.1l1, the

sol enoid casing 111 has on its bottomface, a
plurality of |eft-hand-side drain holes 171 and a
plurality of right-hand-side drain holes 172; through
whi ch dew condensation water in the pusher-rod
chahdbetink5a 1igyhi6 ldi sdhaegeidrt.0 P séde iohingprotrusion
sol enoi d casing 111 when dew condensates in the
chafirgat2 wisd shhowntienfigregeseddh, ofhichhes dearad on
holes 171 and 172 is shaped as a straight-line slit;
ahble éaent drappdar et - HEfdcat igw ervh! Hole&ery ptrupraet
rightward as starting fromthe | eft-hand-side .
VBPELEHIN PUEPIORP O RAFFe PSSR iR RO Sd&dAn &Y PRrEtrUSLon
right-hand-side,draLn hol es 17% runs leftward from

t B8 r #RhtPRaRAS EF R 08l EFCETS gati tion wal | 152.  The

oo EMARGLSH £5, M1, L SR 030, S w1

hereto or-c¢asi’n

f%'ogzgg\fin %gFQ,r gaceij\?fag.ét{%§ g?%eﬁnﬁé E@e L(‘i’ra!iﬁgmoles_ﬂl and

horizontal s a sol enol casi ng

1 : L y . al, >4 ¢ -
t%épi(_)l%ﬁﬁét@9gogf ?g?ﬁ@%alﬁgtgzggt(ﬁa herfievi N f agfoudidwRich

the top-tier freezer container 55;

andy RERendhie 3l ARG F13 n0ftHhgs0lenobd eRsig Lilsh iss
pressed on surface of the outlet 63. In such state,

S@i@WBa BF e itasehitedde foOmdowsnandid heaighy tthe twen dew
boss portions 116 of the solenoid 25 casing 111 and
alengerienmed tintthd kaahwentl sbr.ames Babw2 7Ars@iyhb?, e3¢h of
rear face of the frame bar 27 is abutted with the
sahenbiad nclasiary171 and 172 is shaped as a straight-line slit;
and each of the left-hand-side drain holes 171 runs rightward
as starting from the left-hand-side vertical partition wall
151 while each of the right-hand-side drain holes 172 runs
leftward from the right-hand-side vertical partitionwall 152.
The door-opening device 110 is constructed as explained hereto
and mounted in the insulator casing 1 by following procedures.
As shown in Fig.4, the horizontal seat face 112 of the
solenoid casing 111 is placed on the horizontal receiving face
64 of the outlet 63 for the top-tier freezer container 55; and
then, the slope 113 of the solenoid casing 111 is pressed on
surface of the outlet 63. 1In such state, screws are inserted

from downward through the two boss portions 116 of the solenoid

casing 111 and are screwed into the front frame bar 27 so that
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111 in front-rear direction. If and when each of the
seat face 112 and the slope 113 is contacted with the
outlet 63 that is for the top-tier freezer container
55, positioning of the 5 solenoid casing 111 with
respect to the front frame bar 27 in front-rear
direction is achieved and thus, the screws inserted
through the two boss portions 116 are easily arranged
to their target positions. After such fixing of the
sol enoi d casing 111 onto the 10 front frame bar 27,

t heapbaid pOnhagrpretbrusi’ors 469 tofd wiid Wessmpnoddvaasing
166 is inserted fromupward into the positioning
reteds fro70-oeat Hersotlanmoi dl tasdmed EBChapfdtipenat face
whi |l e keeping such engagenent between the_protrusion
1592 and e sfepesid 3179 confagkedid thoft BHTLEE toFethat 1s
casi ng cover 166 is pushed downward 15 so_ that ea%h %f
t her t Wi doand 1267 pstids CORtante Catse PO ASPTPT ©F the

def ti of id | at f t I i.d [ .
ll%férgqﬁai' QQ%Wdﬁaiéw;‘Zt&pf%‘sf% b saRETE FoRbe betey o
such e . | at ched stat i.tioni
‘i Sg?r_htg-rfce Cr%?lgf%gélé’mi;lﬁaac?lel%afséta%diﬂmi%éS%%% SO0 Bl
i i . i’ : _
Sl LRELLRL L a0t an L2 20 ALk pusdanggn Lhatncss

egggggp%%gi5§8§§§es 168. As shown in Fig.1l, within the

insulator casing 1 and at above the nmachi ne room 17,

arranggéc@s SREUFedih$ & WhEi 8OrdRABdcaboxg 11l RS the
houses a controller wring board, on which a 25

Conbh okl &fie BhF QUL ttheSHo¥RUNbEThg gheraanbhaldoast thd catsing
is 38 chiefly forned of a m croconputer, has a CPU, a
ReMrand 68 RAMhserted from upward into the positioning recess
170 of the solenoid casing 111; and then, while keeping such
engagement between the protrusion 169 and the recess 170,
rear-end portion of the casing cover 166 is pushed downward
so that each of the two claws 167 pushes on and causes elastic
deformation of a side plate of the solenoid casing 111, and
then latched in the engagement recess 168. In such engaged
or latched state, positioning of the casing cover 166 with
respect to the solenoid casing 111 in front-rear direction is
achieved; so that the claws 167 are easily aligned with the
respective engagement recesses 168.
As shown in Fig.1l, within the insulator casing 1 and at
above the machine room 17, arranged as secured is a wiring-board

box 171 that houses a controller wiring board, on which a

controller circuit is mounted. The controller circuit 1is
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is electrically connected with the door swtch 70 and
the button switch 94, determ nes whether the freezer
door 36 is closed or not by use of output signal from
the door switch 70 and 5 determ nes whether the
manual - operation switch 86 is pushed in or not by use
of output signal fromthe button swtch 94. The
controller circuit is connected with a relay coil and
sSwi tches between energi zi ng and non-energi zing of the
relay coil in response to ON-OFF-state of the door
apdi &ilitvt 6ol © € Renid o Forandr 0hasce CRHE & BPMyrnd a RAM;
contacts are opened and closed so as to achieve an
Ohs eFPcimalolidongested Hets shedePd sEérrh 199nd YhiegutFon
is a flowhart indicating a control pro ran1that i S
pFesEEr €4 i fetHEiReM Breithre EBmtGiezer r &Rt 30a¢S acJtOiSﬁ&
power is supplied, the CPU of_the con r ol

HEF o hYs uﬁﬁe%equtpf% Ph%n%oﬁrowle%h °Fg .Sglg%*e f/

r not,. in or i f and
S borh el thr Tru i EBet b BTGl 1T %ushed
CER SRR N %R0k SN (/G | DY, B LDy 1

hen ti s rese
Sghe Tgc?ntrtolq@E I&r&ﬁucnt % %ohhggté@%ec% frg@gy colil and
tinmepoint the freezer door 36 has traveled to the

ClsQ:‘?‘@QléJaonQ@ééﬂ %erggglr@len@CBbrYﬁérfe%glﬁlng of the relay
timer-interrupt procéssing at a predetermined time

| Bb &1 Valrespahse 8o Riedetes i hesk tid toyahte bustatlgrdtdites
a value on the tinmer Ti at each tine the timer

| nbesidipl §6 ACRISEATY Toathivated. opdnandnahelvsed so as

resetting of the timer Ti has been nmade at 25 the

stepa82iecve agoes-¢rr stoeprSBliand cifs tlet srirnmed whiet HEX© .

the 39 door switch 70 is OFF-state or not, by the

CPU. F@ligej(hripl ® flowchart indicating a control program that
is prestored in the ROM on the control circuit. At a time power
is supplied, the CPU of the control circuit determines whether
the door switch 70 is activated or not, in step S1. For example,
if and when the freezer door 36 is in its closed-off position,
it is determined that the door switch 70 is ON-state, in the
step S1; and then timer Tl is reset to "O", at step S2. The
timer Tl counts a time lapsed from a timepoint the freezer door
36 has traveled to the closed-up position. The CPU activates
a timer—-interrupt processing at a predetermined time interval;
and a predetermined unit value is added to a value on the timer
Tl at each time the timer interrupt processing is activated.

If and when resetting of the timer Tl has been made at

the step S2, it goes to step S3 and is determined whether the
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the user has pulled out the freezer door 36 w thout
pressing the manual -operation switch 86, and then the
door switch 70 is switched fromON-state to
OFF-state. Then, the CPU 5 determ nes that the door
switch 70 is in OFF-state and it returns to Step 1.

At atime the freezer door 36 is pushed back to the
cl osed-of f position in such OFF-state, it is
determned that the door switch 70 is ON-state and
resetting of the timer Tl to "0" is nade at step S2.
100Ar sstigphSH) isheFiICRUadet@r nmphesPyt ke GPHe door exaiitleh
70 is not in OFF-state if and when the freezer door
36hpsuiar phe Pudilededuiufhgost ¢G4T, damd &t Wty tsareshigg
CPU determ nes whether the button switch 94 is .

ohet gLy oper#oton Eyitelk iyl éndathery the Ptheviker 79
presses the manual -gperation button 86 at 15 state

t B8 &SRR 6™ 38N T8 | R QFBESe’iftL?p positi or;*t Her
t t 4 0t det i t.b it .94 |
SliePerRires Yoo tad g g1 05t 8 Yeb R A 4 Set feps
SHEFERE 3 ¥, " "t .
CRACEed) BTURL ATLEL PR £ HQIPALAC 1D A IR BRcy o

1 %ésﬁgﬁﬂgb%gg ﬁ%éﬂﬂk%’iﬁﬂgxﬁ§o@%eﬁ%ﬁ%ﬁdngé ﬁe&ggmined

and en It is determ ned e CPUin step

Senathale &her valk ven 98 thentbpBfe Thahaschroingd sachrdether

notion inhibition time TW it returns to step S3.

Thustoi forand whes at hgsep. presses the
manual - operation switch 86 and in sane tinme pushes

the freezetesloa, BRetaUt hetehnised- Upapasict dosy; stiienh 70
25 the button switch 94 is activated to take ON-state
Whisl @ot he OHD-staltwei Drantdhehén rde Tredvas dotr Béached the
the notion inhibition
closed-up position; and at step S4, the CPU determines whether
the button switch 94 is ON-state in or not. For example, at
a time the user presses the manual-operation button 86 at a
state the freezer door 36 is at its closed-up position; then
at Step 4, it is determined that button switch 94 is switched
toON-state; andat step S5, avalueonthe timer Tl after addition
is compared with a motion inhibition time TW. This motion
inhibition time TW is 1.5 second for example, and is prestored
in the ROM. If and when it is determined by the CPU in step
S5, that the value on the timer Tl has not reached the motion
inhibition time TW, it returns to step S3. Thus, if and when
the user presses the manual-operation switch 86 and in same

time pushes the freezer door 36 to the closed-up position; then,

the button switch 94 is activated to take ON-state while the
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time TW In such occasion, such activation or O\N-state
of the button switch 94 is overridden to skip off
activation of the door-opening device 110. 5 After
the value on the tinmer Ti is determ ned to having
reached the notion inhibition time TW the relay coi

is activated to start energi zing of the sol enoid coi
129, at step 56; and then, resetting of a timer T3 is
made to take a value of "0", at step S7. This tiner
T3 counts a tine |lapsed from 10 a tinepoint the
sokéneiah d¢hiel tIRO TS hes incdt edachde tGRUnoatn vahélsitgion
timer-interrupt processing at a predeterm ned tine

i fieeVEl.; BEndueh pcedeiermsheld agiivaviduer i -gdded of o-he
value on the timer T3 at each tine the . ,

t PREFOP MVEtFhpt4 proeessiisgeni ko akipvatbdctivapiqnept the
resetting of the timer T3 is nade at step S7, it is
dECEFRPEH- Wy IERECETPUY Yhet her the door switch 70 is

OFF- st at or ON-state.. For  exannle, | ess a pressin

forco SUERASSINEALYRaE 7S (HECpUShar JSATRPapHol BaY gV
the freezer doaor. 36,. the. solenoid . coil 129 is started
1 6%psb &R Pl A e RIEL R (Tl oFPgode 581 O

:%g%gk%;%gtg%&Q@E%ﬁ%ﬁg?&%ﬂio H%%%QH%BOES§%EFgﬁfﬁtﬂ?gtep

termnes t oor switc

G%FG';S&?& %}hen?tre%te%ﬁi§§'oiagdtfnt@ni[‘btié}ﬁgﬁet& %5@@9 as_galue
After It is determned that the door swtch 70 is in

Ofr- shaf e ratesh e . S8inidheAncAtrSiepnbd 2 tike Malsue efom
the tinmer 25 T3 after addition is conpared with an

expectedolht thovadarenbiid cdliwhpehibascbeerteset e cru
averting extraordinary rising of
activates a timer-interrupt processing at a predetermined time
interval; and a predetermined unit value is added to a value
on the timer T3 at each time the timer-interrupt processing
is activated.

After resetting of the timer T3 is made at step S7, it
is determined by the CPU whether the door switch 70 is OFF-state
or ON-state. For example, unless a pressing force surpassing
that of the pusher 154 is applied on the freezer door 36, the
solenoidcoil 129 is started tobe energized and thus the freezer
door 36 travels to forward from the closed-up position. Then,
the CPU determines that the door switch 70 is in OFF-state,
at step S8, and then it goes to step S9.

After it is determined that the door switch 70 is in

OFF-state at step $8; then, at step S12, the value on the timer

T3 after addition is compared with an expected limit value Tf,
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tenperature that woul d otherw se be caused by
conti nuous energizing of the solenoid coil 129. At a
time the pressing force surpassing that of the pusher
154 is applied, the freezer 5 door 36 would not travel
to forward fromthe cl osed-up position and the
sol enoid coil 129 is continuously energized until
reaching the expected Iimt time Tf. If the pressing
force is renoved until reaching the expected |imt
time Tf, the freezer door 26 travels to frontward by
behigh pushedean t et hEopushertiby k4 ratheémaiyt Fising of
determined at the step S8, that the door switch 70 is
i hel@d-atugee thahdwpul@oe‘smltyvztsi% bst eqpus9d Pt cRBLtinUOUS
freezer door 36 has not traveled to frontward even
afPerIielimgsPAd et seheneixbeet &d A9 -mi &t 3 fFelTfihe RERSSING
goes fromstep S12 to step S11 so that the relay coil
i §°8%%1€PF9%§%@‘3 R TeRErGIEF g ofS FAR: ket 4 eoi9”
129 is stopped. After 0|n resettin
L FreF 2l ertiie L1y Mo “eBU T LEARGTR VRraE of Poptrich
The .t T2 counts ed fro a tlne n
{RESabBF %%etn@ﬁ% 638 bedos vAPISoSED) SalyERRh ntaes
a tela(r:rl'?:[rt{ | ntn%r r>l{j CFDrdOE%T?{%{ ntng%t T. prﬁd%hgr é‘ls%qnaofor

rval a predetermned unit value is adde

t QSQemggleﬁlﬁnQPl £Q§cﬂﬂr§§ed'he-r&p%tctgaqrﬂmit et e, thBBLcezer

inferrupt processing s activated. After the

ressttd A9 rabe B 6 Bon Byl HE mntghﬁuéﬁéﬁeﬁufg traf b8kher
addition is conpared with an energization tine To

(€8h) ,Thedd iWhiLhetSrpheateread sted he, ROM anddoor switch
tantanmount to a tinme required 42 to nove the plunger
134 fgoim idry-seat&DpIndasi yoon o thesSstep e3mst

If the freezer door 36 has not traveled to frontward even
after elapsing of the expected limit time Tf; then, it goes
from step S12 to step S11 so that the relay coil is deactivated
and energizing of the solenoid coil 129 is stopped.

After going to step S9, resetting of a timer T2 is made
by the CPU to take a value of "0". The timer T2 counts a time
lapsed from a timepoint the door switch 70 is deactivated. The
CPU activates a timer—-interrupt processing at a predetermined
time interval; and a predetermined unit value is added to a
value on the timer T2 at each time the timer interrupt processing
is activated.

After the resetting at step S9, a value on the timer T2

after addition is compared with an energization time Te (KTf),

which is prestored in the ROM and tantamount to a time required
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position. If it is determ ned at step 510, that the
value on the tinmer T2 has reached the energization
time Te, it goes to step 511; at which energizing of
the solenoid coil 129 is stopped 5 by deactivating the
relay coil. At a time the energizing has stopped, the
freezer door 36 has been noved to forward from the

cl osed-up position; thus, the user is able to pull out
the freezer door 36 to its fully-opened position by
grabbing the handle 66 of the door 36. 10 Fig.18
showeva the ppung el §4of zan brsHiarTest pg s ONE@FF° bEs fergost
button switch 94, ON-OFF of the solenoid coil 129

ORP OFFL orpf ¥%étdb%rd%\%%%edi@taﬁbelbééﬂf ﬁ@aénaheclva%ilwn
of the freezer door . As starting froma state

f FB8Zdmedobr 186 ?%acihi‘?d FR% cRPBEETR P pbET] iT6n; lt( ﬂ8es %o
tch. 86 dt ti t
TRLeLAgPeL oo SULLEN B0, 5,45 PLERSRL 0, AFLL Bl

h t h L t
%%’t%enacs&mv?chn%lf%erloe atzyﬁg(l?leg’f }I\I}eﬁrt %Emévoo:rnswl czhltnggnas
d f._t.h
deteeLs, LEANLVLA MNP0 01 LB 100 E6 B Bcns cron
129 elevsui Lheo mapyal - @REEatd@ny s t chi 88 1S phi e33R Gine

inat atime the freezer door 36 is in its opened-up

Pesttiondobhes dubt ons e cho&Rd §o§9!t.lc§}9tc):yvc§¥£ﬂ>lng the
because no sufficient nagnet force is applied to

deteeté odv sphene @od e . button switch 94 from the

button magnet 90 . Thus, no activation is nmade to the

sol enoirdg258 cidws1 29t futkel wilsles ré Datt ensthapr a@EeniONgOFF of

device 110. If pushing 43 in of the door 36 is nade

sitimal tErieoustycan Bh, PeSSE R ithegfolenoid coil 129, ON-OFF
of the door switch 70 and opening and closing of the freezer
door 36. As starting from a state the freezer door 36 is in
its closed-up position; the manual-operation switch 86 is
pressed to activate the button switch 94; then, the solenoid
coil 129 is activated in synchronization with activating of
the button switch 94; and thereafter, the door switch 70 detects
frontward moving of the door 36 at a timepoint later than
activating of the solenoid coil 129.

If the manual-operation switch 86 is pressed in at a time
the freezer door 36 is in its opened-up position; the button
switch 90 is not activated because no sufficient magnet force
is applied to detection sphere of the button switch 94 from

thebuttonmagnet 90. Thus, noactivationismadetothesolenoid

coil 129 and thus to the door-opening device 110. If pushing
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t he manual - operation switch 86, activating of the
button switch 94 is detected at a tinepoint the door
switch 70 is switched from OFF-state to ON-state.
Then, the value on the tinmer Ti 5 after addition does
not reach the notion inhibition time Tw, and thus,

t he door-opening device 110 is not activated because
even when the button switch 94 is activated by
pressing the manual -operation switch 86, the sol enoid
coil 129 would not be activated. Only after that the
vah e dhetdvort Borers Thde edigésangoehiehpi flprpressing in of
inhibitiontime Tw, the sol enoidcoil 129 is activated
byheRared rppsfat hen Fahtal 8 bpaf bt Tar "oVt e BEtopriteh
first enbodi nrent nentioned hereto has advantage as

bef ovi dThecsssl ehot di@RERbRE tPPgdPer RyihER chlt ySVH%%‘@&
sol enoi d cover 138 g%gepﬁafor i nsid
128:%a

Pﬁr%ﬁﬁoﬁm@ b5 5F7 Sitie © Phd et i of Fe ™
[ h ] h [
(SR S o TRLLCRl Y glpoed pBYi e el | g, o
fi X%%%sl%%eb éora'o gngﬁ?ﬁggeaes% r 4 Qg 144 vaéeraegs@a/use
clrbing of enteri Stire fromoutsi de.

CQ@Q@%H&% E Zglpcrt%gxt EQDt&p 9t4h§see£ceﬁvraggﬁg@ﬁtﬁr%551ng the

sol enol thus mal function of the plunger

1§1§nu§ herisgezar Hoos, 3R ks1smi@l YoPVeDd 4Buld not
frontward fromthe closed- up position at a tine the

NMBAURI1OpeEAl | OR1 pWiEt 6N 8Bt ithepr@sset tHE Bkt hereda0ss
36 is at its closed-up position. Noreover, the bellow
14bhe nst ebshh D@l diyndaiermedhasdeeot dance 1M tih activated
progress of 25 traveling of the connector rod 144 in
f bgnbresaimadbfecthé ornuad4ohencie,onc gwbech i 86 -
deterioration of
The first embodiment mentioned hereto has advantage as
below. The solenoid chamber 118 is hermetically closed by the
solenoid cover 138 except for inside of the bellow-holding
fixture 120; and the inside of the fixture is hermeticallyclosed
by the bellow 145 that covers not from frontward only the
bellow—holdj:ng fixture 120 but also the connector rod 144;
thereby curbing of entering of moisture from outside. Hence,
curbed is ice formation on the electromagnetic solenoid 200
and thus malfunction of the plunger 134; and the freezer door
36 is surely moved to frontward from the closed-up position
at a time the manual-operation switch 86 is pressed in and the
door 36 is at its closed-up position. Moreover, the bellow

145 is elastically deformed in accordance with progress of

traveling of the connector rod 144 in front-rear direction;
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hermetical | y-seal ed-of f-state of the sol enoid chanber
118 due to rupturing of the bellow 145. The bel | ow
145, which is adopted for hernetically closing 5 the
inside in respect of the bellow holding fixture 120,
is folded back at sonewhere between its front and
rear ends in a manner that front-rear dinension is
varied in accordance with traveling of the connector
rod 144. Thus, the bellow 145 is deforned in a manner
t hat fol di ng- back |ine on the bell ow 145 10 travel s so
asen@e.al | ow t ravtedd ng of the connedtteripogtia. Hencef
curbed is stress concentration on any definite point

ohextrt icheélyovpalgs-gAf cotaiceo bithe S@I8NPI AGhBRPEhel 8 due
connect or rod 144. N@anmhlle t he connector rod 144
hie fHEUHéRd adhsnRpetonst 4%an elongated rect angl e;

the bel]l ow 145 has the rect covV r 48:.
and thEbhEA 401 s "Forker rpe ok de R s ing

ver so t hat r circ erent.i. al e
hglé‘a Jféf‘@%e| %nﬁeggl?tef ttthgd{3 Eﬁ] ﬂ?ﬁgrl n |t|frlcx3C Srle% i art
the rod e n t
g?f Jf&g% some }4 E JL%SCWetEﬁ f@s fr%tn@ érpcg a]_,m%&ds in

h resp e connector

pﬁ%‘éﬁ%?%ﬁ@ £hat - fyaqt Srhneseh the. 20 Pel ge%g&a%c@wath

I'ts twsting about the connector rod 144 is

prc?é(@@ltl% of e bebhoveha! dbag 44 Xt s 1%th§e§lltokbel45 is
rectangular front plate 123 that makes

suetaeRd on WhEACEr GOAL A1 Mnbhphet ieme JraeRe afellibe 145
sol enoi d casing. Hence, rotating of the bellow 25 145

abodteld So 8xtSaW dvht reseat offahthensotenordh tasi ngeriddl,
is 45 prevented so that rupturing of the bellow 145
duerbed iitss st wes¢ idegecentration on any definite point on the
bellow 145 on course of travelling of the connector rod 144.
Meanwhile, the connector rod 144 has the head 149 shaped as
an elongated rectangle; the bellow 145 has the rectangular rod
cover 148; and the head 149 is forcefully fitted into the rod
cover 148; so that outer circumferential face of the head 149
is tightly fitted with inner circumferential face of the rod
cover 148. Hence, rotating of the bellow 145 with respect to
the connector rod 144 is prevented so that rupturing of the
bellow 145 due to its twisting about the connector rod 144 is
prevented.
The bellow-holding fixture 120 has the rectangular front
plate 123 that makes surface-to-surface contact with bottom

face of the solenoid casing. Hence, rotating of the bellow

145 about its axis with respect to the solenoid casing 111 is
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about sol enoid casing 111 is prevented. Meanwhile, the
pusher 154 is arranged to press the right-left-w se
center of the freezer door 36; thus, the freezer door
36 snoothly travels 5 to frontwardw t hout waggling and
clattering, af ter the solenoid 200 is activated at
the cl osed-up position of the door 36. The sol enoid
casing 111 is attached with the front frame bar 27 in
a manner that the connector rod 144 is overlaid by
the front frame bar 27 in a view seen from frontward.
Thusyentkd schehaotepinid ngadi g Hellll oddeld dist td akgevisting
interfere with the top-tier freezer container 55 in
t heoft sezenrcichamblery DBl o pievhntethe MeanWord e3therpysher
I ce- maker chanber 25; and thereby mnimzed is

dil /it nr%rﬁnr@neﬁdc‘e?;a&netsee§hefrrqre*tl@ﬁtfrefre fGeg@égprot the
contai ner 55 and the ice box 31. Mreqgver, the arm

155RERNEOPE £ hrie PiiSheFPa S re54°hi 4905 RE e&?ﬁré'eryoFr%edlS

h
éo&%PF‘éﬁ‘Ing&rhtoﬁ%%}F‘rgSﬁr%m{‘ D e ga; ArRQRLEL 20EG i
TﬁBH“E’s ac 1v%%ecti ar} A ?i(%)LrG(QOI d 200.is n Ct I Vail ej%

press pls B4 PSR R freezer oor

36 is a| le}(ro%ﬁac%% ﬁeﬂl\'\ﬁog Ettcggh @@Qggtt%re frqgltlg’flame

IS OVGI‘ rame In a view

segp 7am erer}hw frad %epy&tr%ctwrgﬁ dahes CUshhgnkng,
portion 158; thus, 1npact of l'iding of the pusher

154 c0n-d:he f?él@@@ﬁrr doofn 36visw QJeleﬁVf%I@Cfron{f@M Thus,
curbed are danmagi ng and i npact noi se that woul d be

causeso1dnpiiheasnld indinngoedbamwhit 1y riantreack ofithhene

cushi oning 25 portion 158 is |ocated nore rearward

t hap-ttentréane obntdimerd® fnane Pleatzer2Zhaabea 25iavewith

the solenoid 200 is not activated.
the icebox 31 in the ice-maker chamber 25; and therebyminimized
is diminishing of capacities of the top-tier freezer container
55 and the icebox 31. Moreover, the arm 155 connects the pusher
154 with the connector rod 144 in a manner that; the pusher
154 is positioned to be overlaid by the front frame bar 27 in
aviewseen fromupwardatatimethesolenoid200isnotactivated.
Thus, pressingof thepusher 154 onthe freezerdoor 36 issmoothly
made even with the connector rod 144 is overlaid by the front
frame bar 27 in a view seen from frontward.

The pusher 154 has the cushioningportion 158; thus, impact

ofcollidingof thepusherl1l54onthe freezerdoor36isalleviated.
Hence, curbed are damaging and impact noise that would be caused

by the colliding. Meanwhile, front end of the cushioning

portion 158 is located more rearward than front face of the
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Thus, the cushioning portion 158 does not jut out from
the front face of the front plate 21 at a tine the
door 36 is in its opened-up position; and hence, food
articles would not contact with the 5 cushi oning
portion 158 at a tinme of taking out and taking in of
the food articles. The pusher 154 is connected with
the connector rod 144 in a manner that the front face
of the cushioning portion 158 is |ocated nore
rearward than front face of front-end wall of 10 the
s6renbirdeasi by a1t aima thersol Bleoigbl28Aoi ¢l R0V activated.
i snotenergi zed. Thus, contacting between the

cObnd oihagupbi et iow 18 ipadl 1heéoe s pod JuE gl feem e front
further curbed. The front-end wall of the solenoid
caaragtithrifsrat &l eHRB L ef ronitraith $RaT 1het LB ALdRPARSA-UP

portion 158; neverthel ess, the sol enoid caS|ngIIIhas

: BaﬁHEborisaE%Pﬁé‘Fehaﬁﬂoﬁga%WC&reé i BAC 4CBRTheERD the
bot t d f t 111:
PR L0y T PR B e o

us r fatlne of taklng in and out of the food

8 8RE FTBM the main, mddle-tier and

fop LL?heé kel B Py T R Rl g e

) | gt’lt %ng§ltq}%tdfl?é rfrBﬁ{:elsac%73f %‘%@ éi]éllilon-[naspor%\yn 158

water is discharged fromthe chanber 152 to’its

ouksidie tedtndrd FEBrRIEM kBaf GfdBE idtct B GRaRDERd 1221 of
Thus, curbed is ice formation on the pusher 154 and

t hBea3bMeASH] caMiingfl e Lt 26 01 1WnSe€deause not energized.

mal functi on. Moreover, each of the 47 right-hand-side

drais, holresct 729 exdterds fho®muishéoning portion 158 and the
food articles is further curbed. The front-end wall of the
solenoidcasinglll islocatedmore frontwardthanthe cushioning
portion 158; nevertheless, the solencidcasing 111 has a rounded
corner having an arc section at between bottom and front-end
walls of the casing 111; and thus, curbed is injuring of a hand
or fingers of the user at a time of taking in and out of the
food articles to and from the main, middle-tier and top-tier
freezer containers 53-55.

Bottom wall of the pusher-rod-chamber 152 has
right-hand-side and left-hand-side drain holes 172 and 171.
Thus, dewwater is discharged from the chamber 152 to its outside
at a time dew is formed in the chamber 152. Thus, curbed is

ice formation on the pusher 154 and the arm 155, which would

otherwise cause malfunction. Moreover, each of the
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ri ght-hand-side vertical partition wall 151; and each
of the left-hand-side drain holes 171 extends from
the |l eft-hand-side vertical partition wall 150. Thus,
the dew water is hard to 5 be remained in the

pusher -rod-chanber 152; and hence, nmalfunction due to
ice-formation on the pusher 154 and the arm 155 is
surely prevented. Trajectory of the arm 155 is
stabilized by the front-left and rear-left guides 162
and 163 arranged on the |l eft-hand-side 10 vertica
pat¢ghtitomdnalifie 150raie byofednt r/2ghtexdsads eafrpRghtthe
gui des 164 and 165 on the |eft-hand-side vertica
paiehtiomd-gafe vEStickbrsdiéE lovaeH LoF>t/hake sjeirdes the
162-165 is distanced _from bottom face of 2&; .
PUERETI1T SARABELN 18255 dHAEX FPPER O™ [Hev Wbt PP e 0o
not di srupted. by an f. the guides 162- 165 to .achie
ISt S Pe it Sl gal o Lo i RhE = RREH 851 e
spol enoi d . _casi.ng 1 has.,the horizo I at face

Chec gt B PRErhce i he P are 187 or Hhende,

?ﬁ\éhg\ﬁ%%ﬁzﬁ.offo%u% IES 1t —’f%kﬁgt{d’negﬁetr e, te?iagéélf aﬁ‘@‘%hlaazﬁm

1 hat abuts on an i ncline on the

oykket s 63, hus o §d pwf cooled air fromthe outlet 63
20 i's not disturbed by the solenoid casing 111, and

the sol@pgleco:6ast Reeklh i55 55 akhYyi SLRROE} €He GRohbelert
outl et 63. When the solenoid coil 129 of the sol enoid

20Qdireasupptt 6dida t b2 pavarsair ranyed®nt e BoR-h3d6dakSide

inits closed-up position, the pusher 154 travels to

f eewal da apdrt heiyn ealf ilcstartand, friohs-2bght and rear-right

gasket-pressing part 160 presses and deforms the inner

sealiing 1&8apdri6H0nofhe hefdobpndealdangeghskel r45tspion

that inside of the
wall 151. Moreover, each of these guides 162-165 is distanced
from bottom face of the pusher-rod-chamber 152; thus, flow of
dewwater isnot disruptedbyanyof the guides 162-165 to achieve
reliable discharge of the dew water. Meanwhile, the solenocid
casing 111 has the horizontal seat face 112 that is received
by the receiving face 64 of the outlet 63 for the top-tier freezer
container and has the slope 113 that abuts on an inclined face
on the outlet 63; thus, flow of cooled air from the outlet 63
is not disturbed by the solenoid casing 111, and the solenoid
casing 111 is stably supported on the outlet 63.

When the solenoid coil 129 of the solenoid 200 is supplied

with power at a time the door 36 is in its closed-up position,

the pusher 154 travels to forward and then, on first hand, its

gasket-pressing part 160 presses and deforms the inner sealing
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freezer chanber 24 is communicated wth the outside so
as to dimnish negative pressure in the chanber 24.
Thereafter, the door-pressing part 161 of the pusher
154 directly presses the 5 fringe-rib protrusion 52 of
the freezer door 36, not via the door-sealing gasket
45; andt hereby, takesoff the |ocking nmagnet 51 of the
door-seal i ng gasket 45 fromthe front plate 21 as to
push out the freezer door 36 to frontward. Hence,
pressing force applied to the door-sealing gasket 45
i pashEld ef tiharob-acehvw whekpustersoliBapushedetdie the
freezer door 36 via the door-sealing gasket 45; and

t Roeezerurchadbes 29 Astqoargef ormed WoRh Bfe ppkside so as to
door-seal i ng gasket 45 due to being repeatedly

pAEBLREEh NREHATRP ISFSHER iEnthe ARATSEWH: § nTRpfafgery the

pl.anar seat face 181 is arranged % n thi i nner N

pPaPE RIESSEPIHRe T LY & Hb%?ug%eriﬁ gl(ﬁc‘@% Y{&sses the

fri -ri, f [ 2 in the first enbaqdi t. . At

| FRR88 HL BLOLUSLEne 5% Bl e LRt et
£ f 181 .t f I f, f

SHEbRLAGE hBhegROTES, LR LODL Pl cll20%, 00 Lol A6

9@TE§fté%éf68$£—{§afin 'QQ%Téﬁ aonzfringe 20, panttefs1 as

i nner face of the iInne ate 41. \Wen the sol enoid

CQblpuktOoi S tEBENGe28d Rbrasd kBB LREWEROr 6niS, bRebdthg
cl osed-up position; then, the gasket-pressing part

160r6f idia ipUShErtnkSdoopr &8585 gagssaf asm § hangaskethan
45 in a manner that inside of the chanber 24 is

camydBeCcahedowditdr e QubBedetlti® thddzirsdodb Bhevia the
negati ve pressure in the chanber 24 at a tinme prior
t Ranr-4&k ltingtgdshe tdidoramr @sss, o yrecti sipllb giiessdo rnheion
seat face 181
of the door-sealing gasket 45 due to being repeatedly pressed.
<Second Embodiment>
As shown in Fig.19, a planar seat face 181 is arranged
on the inner plate 41 of the freezer door 26 in place of the
fringe-rib protrusion 52 in the first embodiment. At a time
the door 36 is in its closed-up position, the seat face 181
comes to front of a plane of front face of the inner sealing
part 50 of the gasket 45and comes to frontof aplaneofnon-fringe
part of inner face of the inner plate 41. When the solenoid
coil 129 is energized at a time the door 36 is in its closed-up
position; then, the gasket-pressing part 160 of the pusher 154
presses and deform the gasket 45 in a manner that inside of

the chamber 24 is communicated with the outside to diminish

the negative pressure in the chamber 24 at a time prior than
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Such pressing by the door-pressing part 161 is nade at
atinme the inner-sealing part 50 is elastically
deforned; and as shown in Fig. 20, inner-sealing part
50 is deforned as inclined 5 to forward about the
outer sealing part 45; resultantly, a frontward force
for taking off the |ocking nagnet 51 is applied from
the inner-sealing part 50 to the | ocking nagnet 51.
The door-pressing part 61 presses the seat face 181
to frontward at a tinme such force for taking off is
app#t ddhet gophertarskinagratt regner 535S THEs Sethef4%6ckP hy
magnet 51 is easily taken off fromthe front plate
21; andueh@resEtRerYItoE BB Preasity Provetf! tig made at
frontward fromthe cl osed- up p03|%|on Aﬁ &
d8ar-5r E%%llﬁﬁef)a?etalf@ﬂ Rt SO0 EhR P’adceegofg‘f pd
t he door cushi opi n u
ArEEG EhES G DRl S8 par Pax80 rg BIRETs sHERea
di_ st anced fr h et attachin face

|ﬁﬂe? oM %iuéaﬁgng'ernﬁ%?Ps a grt @g't%%bl%aﬁ{Iley

f??ﬁ@vgak}y %%ﬁf@@%éﬁ(ﬂp%? A2 ltoQ:kQEg%tgnggml fst §ﬂ>}_¥lled

a se I nent n Fig.2

S?kgﬂoclh% %éﬂ%e%i:ln@%r%n5¢ t$, tk?@ 1@@&1 a@ﬁ@t 5@ The

bott om heater 191 as fixed thereon, ich is shaped

a%lo@rS[%e@stslﬁg 415t fe@r gk Qf @h@%'eratofaéﬂ ugi neeMEsbeelSed
and a eatlngd%nre 192 sanéﬂnched bet ween t hese

sheed s.imkMsudheosed enei thiciasi 6gf liklapp hiredabenad do@Bthg
is arranged as fixed to cover the bottom heater 191.
Amaghewsii.n Fings, 22e Lbekso) eaghdt 28 doveasiBl thasnontf
its top face, a top heater 193 as fixed thereon, 50
WHiroh tihe Shapearl s 21 sheéttharnd ciegef diored fofs gaphl ¥ nefed
al um num
to frontward from the clecsed-up position. At a time the
door-pressing part 161 abuts on the seat face 181 of the door
36bywayof the cushioningpart 158; upper half of the cushioning
part 158 is opposed to and distanced from the gasket-attaching
face 44 of the inner plate 41; and the inner-sealing part 50
is pressedby the pusher 154 so as tobe not completelycollapsed.
<Third Embodiment>
As shown in Fig.21, the solenoid casing 111 has on its
bottom face, a bottom heater 191 as fixed thereon, which is
shaped as a sheet and is formed of a pair of aluminum sheets
and a heating wire 192 sandwiched between these sheets. In
the solenoid casing 111, the solenoid 200 is arranged as fixed

to cover the bottomheater 191. As shown inFig.22, the solenoid

cover 183 has on its top face, a top heater 193 as fixed thereon,
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sheets and a heating wire 192 sandw ched between these
sheets. The solenoid 200 is arranged within the

sol enoi d chanber 118, at between the top and bottom
heaters 193 and 191. 5 The heater wires 12 of the top
and bottom heaters 193 and 191 are connected with a
common heater-activating circuit that is connected to
the control circuit. By the control circuit, the
heater-activating circuit is driven in accordance with
a pattern pre stored in the ROM so that on-off of the
t epicnd sbotapemh 490 ahelatar snd 93 sacnad ofisrahgef aluminum

according to a constant pattern that is comon to the
t opeairrd abotat ogn tHeat ke 193 sapdwiged hpiwaen B pheets.

heating the solenoid. Fig.23 is a flowhart show n
d&haigoleposd t208ets |aﬁréw%wltb%%c,t@§s$%en8fl tﬂ@mé?Sﬁthrl&i

circuit. The tiner t

'33“%%%t¥1ﬁet<@pdn§t BateBhateaneler ﬁ% Hervhr AT

and the nm Ei i |
st opped? aut%?%%r?%g%%n S'}Ofg?' dNE o{:tsom %%B@r?‘s”l%

t t ; I eSSI ng, and

res t

DFBaashr Re SRhRhe SOTRLE s %R %Ega**% ctéé"%@ﬁa“ﬁéﬂlt
t hﬁf aigm?é?ec{to nge &J‘%ﬁ}lecf]hr%%QEgl %@tﬂh%rbof t@gl e@r&'ﬂ_ec,

e or eater-energi zation flag

i S&hév\tdléact%%datsgug:t’:ln%t at Ecyhensthe e@Pin ‘%%o?@&ﬁ&-fn«vlth a

heaters 193 and 191 are deactivated, and is swi tched

a%ﬂ pteswheany thend apu %B‘ikﬁ@cﬁr@-@flﬂw ﬁf@té@@n@ﬁdttom
1l are actlvated If the heater-energization flag is

d%@wwelda:st @nd 2o bea sOrkdstaid@rdihggoes tonstepr pa2tern

51 At the step 522, it is determ ned by the CPU,

whethers common to the top and bottom heaters 193 and 191, which
are for heating the solenoid.

Fig.23 is a flowchart showingadetail of a timer interrupt
processing of the control circuit. The timer interrupt
processing is launched by the CPU at a constant time interval
AT; and the main processing shown in Fig.1l7 is temporarily
stopped during the timer interrupt processing, and is restarted
after completing of the timer interrupt processing.

At step S21 of Fig.23, it is determined by the CPU, whether
a heater-energization flag on the REM is ON-state or not. The
heater-energization flag is switched to OFF-state when the top
and bottom heaters 193 and 191 are deactivated, and is switched
to ON-state when the top and bottom heaters 193 and 191 are

activated. If the heater~energization flag is determined to

be OFF-state, it goes to step S22.
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a door-open flag on the RAMis ON-state or not. The
door-open flag is switched to ONstate when it is
determined at step S11 on Fig.17, that the door
switch 70 is OFF-state as a result 5 of activating the
sol enoid coil 129 at the step S6. If the door-open
flag is determned to be ON-state at the step 522 on
Fig.23, it goes to step 523, at which the top and
bottom heaters 193 and 191 are activated. Then,
resetting of a timer T4 on the RAMis made to take a
val ue af tig¢ ;stapdsthe itl@sheaterniowedr §i zdre GAUf | depiner
switched to ON-state. When the user presses the
marfiRdr-eper diliegrrbiih e GMgEs &N-shate /e ke dBet d3BriEPen
cl osed-up, the solenoid coi|l 129 is energized to
aéﬂ?@dtseswlﬁéh@é‘o‘i‘q SPehtHig YRGR & 11‘*’161G§8Hf11'fé€td ?Eét&BOSI‘ll

travels to forward fron1|tigclo ed u? gos ition.

OBBth@b gt 152 Hdg8r ™ 367 di ol that "aPFeFt ot £hes" "
tside ent to the h 4 h
D0SST O GO abtS VKT GUP I Ee. 6P Che BorFoR 105, & e
de of the bell 145
e sﬁ?zno.fa%ghzmaswemn' FPBLBYRN LE chashds 6F,

F‘A \E/j§220 éMLencot Q@e I§23COQE8‘91T1ISC}§I tﬁHr ’E&?%n‘&f bBE‘@om

eM/fornat on i's occurred on th

Slﬂ'ég@gl.es lb@%@i 19hep.the i vdeok . 36hks, "Fé\é@gti@g bfSs timer
cl'osed-up position at a tine the dew is attached on

the srface rdvhe deaRr wewnat e wolld be foozesndt the
forma frost or ice so that the front-rear traveling

ofretber-gldimgent 134 mweul dsbewst@aldedobenastsee.nsi de of

the freezer 25 chanber 24 is cooled by air discharged

f rom amheunt et uaad preese52 heutbwisl -6@<63t bom héton 86 at

cool ed-air duct 59, respectively for top .
atimethedoor36isclosed-up, thesolenoidcoill29isenergized
to activate the door-opening device 110 so that the door 36
travels to forward from its closed-up position. Opening of
the door 36 allows that air from the outside enters into the
freezer chamber 24 to thereby possibly contact with surface
of the bellow 145. Inside of the bellow 145 is continuous with
inside of the solenoid chamber 118 and is sealed off from its
outside. Thus, when the air contacts a surface of the bellow
45, dew formation is occurred on the surface. Hence, when the
door 36 is moved to its closed-up position at a time the dew
is attached on the surface; the dew or dew water would be frozen
to form a frost or ice so that the front-rear traveling of the

plunger 134 would be stalled because inside of the freezer

chamber 24 is cooled by air discharged from an outlet and the

52



10

15

20

25

part of the freezer canber, the ice-nmaker chanber and
the main, mddle-tier and top-tier freezer container.
Nevertheless, at a tine the door 36 travels frontward
fromits closed-up position 5 byactivatingof the

sol enoi dcoi |l 129, the top and bottom hearse 193 and
191 are energized and air at inside of the solenoid
chanber 118 is heated. Thus, formation of frost or ice
on surface of the bellow 145 is curbed. If the

heat er-energi zation flag is determ ned to be 10
Qustedtses0143 goesief pomd ahe st @prts2l, trespeepl 526, fak top
which the value on the tiner T4 is added by a unit

t Pkt T thehe eeizgiercarpar ¢ dlist i eamek ik Chapset 2Rf shediain
tlnggh%nt the top and bottom heaters 193 and %1 are
shi ¢ dlﬁéE%§1%ﬂéﬁ@ﬁf&&eeﬁﬁfépn§ﬁk%eradﬁ?Y??ﬁ?e §5hndé

526, whi.ch
o SRR 805 0 AR PR RISt B o
th
e S L LBl A0, PLESST o8 L b B,
: t i
089 9093 35050500, ALt AP SR goion

ggﬁﬁmﬂ;&ﬂ P Al ﬂmschfotﬁ%t*ﬂsﬁge&r%@wiéé&gsuf%e

is swtched to OFF-state. The top and bottom

hg§t§ﬁ§1;§§0@ng4§9g;Qﬂ@bggact|vated when the limt
time LI is elapsed fromthe tinmepoint the door swtch

70 i s deaghbvatgthr-therkightidd NEdgl ilsS de@brasnad tidTee
required for raising tenperature in the sol enoid
chanbeitd, 18t 2 dsofaoh evel step dew fosmapiws,i st mhdehorhe
surface of the bellow 53 145; and inside of the
sobéneich chanbigrerl 18 is dugaticny By uhhe time AT. The timer
T4 counts a time lapsed from a timepoint the top and bottom
heaters 193 and 191 are switched to be energized. After such
addition is made at step S26, it goes to step S27, at which
the value on the timer T4 after the addition is compared with
alimit time Ll that is prestored in the ROM. Ifitisdetermined
that "T4 2 limit time L1" holds; then, it goes to step 528,
at which the top and bottom heaters 193 and 191 are deactivated.
Then, it goes to step S29, at which the heater-energizing flag
is switched to OFF-state.
The top and bottom heaters 193 and 191 are deactivated
when the limit time L1 is elapsed from the timepoint the door
switch 70 is deactivated. The limit time L1 is set as a time

required for raising temperature in the solenoid chamber 118

to a level no dew formation is made on surface of the bellow
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heaters 193 and 191, only for a period the dewis
possibly formed on surface of the bellow 145. The
third enbodi nrent nentioned hereto has following 5
advant ages. The top and bottom heaters 193 and 191 are
arranged wthin the solenoid chanber 118; thus,
curbed are frost or ice formation and stalling of the
pl unger 134 of the solenoid 200 due to the frost or
ice formati on. Moreover, if and when the solenoid 200
is activated, the top and bottom heaters 193 and 10
1945 aramdattsicet ed. tiRhiwolennkd lsbarbes Hifeliadiqargtdey &he
deacti vated in synchronization respectively w th;
begRhei 1§23 and 18hdicRgY 6P @ BRIlicddhedif hyPRRT e Y formed
probability of the dew formation is |arge. Hence,

efBr gisiarg 6f e RGPF°4nd*hottom heaters 193 and 191

is not initjated at ti i od, i 5 i .
neatt ghPs het € nemndinepl rRFEL Sikt Unel? BRrednblouine
of the heaters 193 1 is t 'nﬂﬁg d : '
SAREITTIES - ¢ e??%gggg?gﬁ%éﬁ?%ﬁéﬁﬁlonmﬁﬁT%h?nea¥Panged

De i [ f 9 d j ,
w%%%%.r\l/ %&E?%oé%gp%??ch?ﬁ%%?[@ 8.J,' &L]asgp%e d g‘rﬁggstatoralce

t I MEpPOI N is e froma

ti ' 1eat ' .
TERRL s L1 o ATIER A 2l 180 ket o

made ankye drddtot NEPes iR RAVI Nbrbatge it ahahideint the
of dew formati on. Hence, power consunption of the

heat ensid 93oan ad8ivisedl $Be tdohona®d bdewsn inkatBi s 1y3Ci Ata
of view. 25 In the third enbodinent, the top and

bavtomrbealcei sad88. Srhand Rl hemtehe emer giczédated and

full-tinme base. Then, the on-off
deactivated in synchronization respectively with; beginning
and ending of a period, during which probability of the dew
formation is large. Hence, energizing of the top and bottom
heaters 193 and 191 is not initiated at a time period, during
which heating is not needed. In this way, power consumption
of the heaters 193 and 191 is trimmed down; and in same time,
the frost or ice formation is curbed.

Deactivation of the heaters 193 and 191 is made at a
timepoint the limit time L1 is elapsed from a timepoint the
heaters 193 and 191 are activated. Thus, the energizing of
the heaters 193 and 191 is made only during the period having
large probability of dew formation. Hence, power consumption
of the heaters 193 and 191 is also trimmed down in this point

of view.

In the third embodiment, the top and bottom heaters 193
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control is nmade on energizing of the top and bottom
heaters 193 and 191 in a manner that; tenperature
signal outputted from a tenperature sensor arranged
in the solenoid chanber 118 is 5 converged to a
constant value. Wen the heaters 193 and 191 are

energi zed on full-tinme base, energizing of these
heaters may be nmade in accordance wth operation
status of the conpressor 18. For exanple, the
energizing is made at an energization ratio "A" for a
panidotoll @ayHee eoapyessben 1Blilstine dpeeat iThenandapnantt
energi zation ratio "B" for a period the conpressor 18
i oGOl niopetat Porenargieked tH racertodinfehettathgeaters
limt time L1 may be set to be an average tine period
" SR P bR RA I e PP ST I 9P A LEREPUHEGH T 38

to the fully-opened position, take out an 5int :
f GodCaPEI IS %S%Farmﬁp iRe ity 6a2eps 6}1“a§%elf&qt%h%ss
closed-ug position. ln o%ger words, the top and bottom
heat¥FE9°4 9% &n§C18' 1% Way W& ener gi zed only for a

period the door 36 | S t L0t J —tim
cIosedﬂﬁﬁmpo§fPfggékgﬁgﬁr?ﬁyggédgfggngg&ﬁ%gkégé%ﬂj't ©
S a il of e (TR r'yRtaccordan
prtga\(l:%s'sieﬁgg%leelg tggn%%%ehéggcé%% rl{ggl g%:gﬁag#e tgﬁat [ nda =e

Fi\g-t230pdfat1bhes haales r ner dhgitdsaBrf1ag ker Chhabad ine
it goes fromthe step S21 to a step 531, at which it

| Serflelggrmhped hhat dthendoirSWhtebn ré@ibs"ONFBEad @edtiod
not. If determned to be ON-state, it goes 25 to step

52fhe abtmnpisGbrtie itom apedxaichosamdeater snd83 zandod Fktio
55 are deactivated; then, it goes to step S29, at
WhIR'h folhea period the compressor 18 is not in operation.

In the third embodiment, the limit time L1 may be set
to be an average time period required for the user to pull out
the freezer door 36 to the fully-opened position, take out and
in the food articles and returning the freezer door 36 to the
closed-up position. Inother words, the top andbottom heaters
193 and 191 may be energized only for a period the door 36 is
assumed to be not in the closed-up position.

<Fourth Embodiment>

Fig.24 shows a detail of an alternate timer interrupt
processing executed by the CPU in place of that in Fig.23. If
the heater-energization flag is ON-state, it goes from the step
S21 to a step S31, at which it is determined that the door switch

70 is ON-state or not. If determined to be ON-state, it goes

to step 528, at which the top and bottom heaters 193 and 191
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heat er-energi zation flag is swtched to be COFF-state.
Thus, the top and bottom heaters 193 and 191 are
deactivated at a tine the user causes the door 36 to
travel back to the closed-up 5 position; hence, inside
of the solenoid chanber 118 is heated only for a
period ranging froma tinepoint the door 36 is pushed
frontward by energizing of the solenoid coil 129 to a
ti mepoint the door 36 is closed up. The fourth

enbodi ment has fol |l owing advantages. At a tinme 10 the
sefendear-t20Bted; atherat ek ddes ttep samd B8Pt omt hduitdy $he
193 and 191 are activated; and at a tine the door
SWPEeeF-FOCr gl aritiorateay ot Reltdipcahe HsoPFBM Hieat erus,
193 and 191 are deactivated. Thus, the heaters 193
ahie 1P aPd Refdragi 2edt %lfﬁ ﬁ%ﬁn% 156 P58 %%ﬁﬁtﬁdatsd kR
probability of form ng n surfa t he | ow
155me fg hente 2 rthe tfhreo%‘%o 8 rfaéfre % Eh? ﬁtl'-:-osed up

i f the be be

;g\gf@?gjgodﬁsﬁéﬁ% oﬁn%*(yy? Re ea 8r%£ojfg§§ rlb lS hddBa
F .

(G G110 Sl I e 2 o sl

ngSﬁE&drobﬂy the & ledg”oPLcﬁg%o%nM‘@thD 15'99302§tdn£ oint

eat er -'ener gl zat 1'on ag is ON-state, it goes 1rom

t RgeSEER 3921t o1&k St %§_531 at which it is determ ned
that the door switch 70 is O\-state or not. If

det er mrAg@ot Ot DEMEMNE iStcdtBasiflo 100R8ng b@vdiegekep A28t ime
at which the top and bottom heaters 193 are 25

deastisonatedyd tdens a¢tgoes!,t ohstep G2 boatomttiedtetrhel 93
56 heater-energization flag is switched to be
OCBRdgPabecactivated; andatatimethedoor switch70isactivated,
the top and bottom heaters 193 and 191 are deactivated. Thus,
the heaters 193 and 191 are energized only for a period having
a high probability of forming dew on surface of the bellow 145;
hence, the frost or ice formation on the surface of the bellow
145 is curbed and in same time, power consumption of the heaters
193 and 191 is trimmed down.
<Fifth Embodiment>
Fig.25showsadetail of another alternate timer interrupt
processing executed by the CPU in place of that in Fig.23. If
the heater-energization flag is ON-state, it goes from the step
S21 to astep S31, at which it is determined that the door switch
70 is ON-state or not. If determined to be ON-state, it goes

to the step S28, at which the top and bottom heaters 193 are

deactivated; then, it goes to step $29, at which the
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If determined to be in OFF-state at step S31 by the
CPU, it goes to the step 527, at which the val ue on
the tinmer T4 after the addition is conpared with a
l[imt time LI that is 5 prestored in the ROM If it is
determned that "T4 ? limt time L1" holds; then, it
goes to step 528, at which the top and bottom heaters
193 and 191 are deactivated. Then, it goes to step
529, at which the heater-energization flag is sw tched
to OFF-state. Thus, the heaters are activated in 10
sherlgrowreasi ortwint ALeai 13 aiifghed ¥ Aft WAFdSHIVAng of
the door 36 fromits closed-up position b actlvatng
t he soFérﬁﬁt@r@Wd tedw LB T Re2 heatier s Y the CF
deactlvated at a tine the door

cIl bs¥fSupOpbs tﬁtﬁﬁ Sofr &t 3’htlF}Pretql%é’nFFﬁi?n tihr%atlnier T4
fro t he act t f.th I I
?%ﬁdc{? ¢ Jewbo&d.lﬁ;%%" ﬁqagr”d?o#%% P Ta
t he Mat i f
t REPsraa b e M o5 (e TRaBe R R Y e

neng if e dooy,. t kS Qe
s %f@apetrhisﬁwga AU oz Bt st

rL88%0kR0of Ho¥eksN@3dgw f 61 NBll @k dt3 vAREE. 20neR, it goes
surface of the bell ow 145, the heaters 193 and 191 are

deacddeypat el gveRnikh thlehdaek -3t i A0t ohNElialgSis switched
cl osed-up position. Hence, it is curbed that tine

pepi odrf-ostenrer gi zimg,t hankeahesserd 93 mnd a8l vbeedneis
unnecessarily long; and thereby, power consunption of
t Bgnbeadrerzat103 wand ih9ti & ising ¢ fnfedn dowd n@5 ngSifxtie door
Enbodi nent> 57 Fig.26 shows a detail of a further
aBbeimat vt4 chesed-up position by activating the solenoid coil
129; and the heaters are deactivated at a time the door 36 comes
to its closed-up position, or at a time the limit time L1 is
elapsed from the activation of the solenoid coil 129.

The fifth embodiment has following advantages. Evenwhen
the limit time L1 is elapsed since activation of the solenoid
coil 129, the heaters 193 and 191 are not energized if the door
switch 70 is not activated. Thus, when temperature of the
solenoid chamber 118 rises to a level no dew formation is made
on surface of the bellow 145, the heaters 193 and 191 are
deactivated even if thedoor 36 isnot inits closed-upposition.
Hence, it is curbed that time period for energizing the heaters
193 and 191 becomes unnecessarily long; and thereby, power

consumption of the heaters 193 and 191 is trimmed down.

<Sixth Embodiment>
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i nterrupt processing executed by the CPU in place of
that in Fig.23. If the heater-energization flag is
ON-state, it goes fromthe step S21 to a step 541, at
which it is determ ned whether 5 a heater-off-waiting
flag on the RAMis ON-state or not. The
heater-off-waiting flag is for determning a
deactivation timng, at which the top and bottom
heaters 193 and 192 are deactivated. If determned to

be OFF-st , At to.st S31, .at_whi t

and bof Lo heditre 105 e dbadt (VAHr TOCTRELT irier
t t 531,. at _whi [ [ d m t :

e W e e

t&gezg\" skatg @%A}Iet}eeggp izsa‘MiB?erFan_ at ontheasd epr23lts

it goes to step 2, at Ich resetting of the tiner

To b5 cBdect a2t akes ayabie, Of whOch it heRetatnSt&PRARer
15 the heater-off-waiting flag is switched to

OhHistate o FE- e i nlheat £ »af firavaht iiRgolfit G teSor not. The
determned to be ON-state at the step $41; it goes to
sheptS4brratvaWbikh they vial uerotietbentriner a Beaksiwaddec
by a unit time AT. Then, it goes to step $45, at
whighng hetvahieh ame heptimebotboafiiertetrhel @8ldinG 662 iare
conpared 20 with a limt time L2 that is prestored in
t HeaROMtateld.i tIfi sletdetibred medb¢ IREEF-STELD liitngees itaestep
L2" holds; then, it goes to step 528, at which the

t 6plarrd bbitloihhetrrersd 93 tandhaderare®3 geactaagaiggted
Then, it goes to step 529, at which the ,

h&heRr -iEnEPYF 2t SEAPTIHY PE WiPchbBdit GeERED iest whether
Thus, the 25 heaters are activated_in synchronization
WthR PPR% iSHitR 6F BN FoAtREtd bvi ng of the door 36

fron]l&% 8&%E¥§¥Hg% @8S£éléﬁlstate of the door switch 70 at

the step $31, it goes to step S42, at which resetting of the
timer TS5 is made to take a value of "0"; then, at step S43,
the heater-off-waiting flag is switched to ON-state. If the
heater-off-waiting flag is determined to be ON-state at the
step S41; it goes to step S44, at which the value of the timer
T5 is added by a unit time AT. Then, it goes to step S45, at
which the value on the timer T5 after the addition is compared
with a limit time L2 that is prestored in the ROM. If it is
determined that "T5 2 limit time L2" holds; then, it goes to
step S28, at which the top and bottom heaters 193 and 191 are
deactivated. Then, it goes to step S29, at which the
heater-energization flag is switched to OFF-state. Thus, the

heaters are activated in synchronization with initiating of
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by activating the solenoid coil 129; and the heaters
are deactivated at atinme the limt time L2 is

el apsed froma tinepoint the door 36 has returned to
the cl osed-up position. 5 The sixth enbodi nent has
foll owi ng advantages. The top and bottom heaters 193
and 191 are deactivated when the Iimt time L2 is

el apsed from activation of the door switch 70. Thus,
after the door 36 is noved back to its closed-up

f..th I
P E TR g o e A DS T orL0 Heat o & 185 aitu PB 1T e
fQﬁé%@Ehgg fﬁ§' QQHE%B daéoifeliérnéné|ﬂﬂé hE%ters are

fhe probability of averting the dew fornation

oraea%tem@@&j of 2 Ehﬁ‘e bl imtlﬁﬁnett@cpg@sap%\é@&remg&%ep@m
frost or ice formati on becones even harder to be

0QGd Hedr FoementhrErheditaenhe dH AL-upsShsale Qbnt he
freezer chanber 24, arranged as fixed is a

t enper atHer €i:88N8AKod Wiinthhd s rbol oech P hdtheratest orTHehadp
outputs a tenperature signal at a | evel dependi ng on

t empebat tteheatedshe o8 hambepl 24 ddwtdontedlwhenricd fimit
determines the tenperature in the chanber 24 fromthe

outipetieds téaperdf wreallisigeal ofabt: dovtt sel scloper atfhosay
of a notor powering the conpressor 18. Fig.27 shows a

detfdiel the dpogtiq is hayedeaclalre éfpatesedrrosiftiepr dpside
processi ng executed by the CPU in place of that in

Figf 23e Wl%oaéo?b@ﬁ@feélﬁl &y hesat&ét BY rife §OP o215k bottom
ON-state at step. S22, it goes to a step 551, at which

RS EiPer 2t L35 197 e Preas6r Thanbersodis dinit time

d%tZG.r nlilgrlecde,f Elrolénf;[rb) E)?TP%I; a('thura\erertsl%gSIth Ae’w formation on
surface of the bellow 145 becomes even higher; and frost or
ice formation becomes even harder to be occurred.
<Seventh Embodiment>
At inside of the freezer chamber 24, arranged as fixed
is a temperature sensor, which is formed of thermistor that
outputs a temperature signal at a level depending on temperature
in the chamber 24. The control circuit determines the
temperature in the chamber 24 from the outputted temperature
signal and controls operationof amotor powering the compressor
18. Fig.27 shows a detail of a still further alternate timer
interrupt processing executed by the CPU in place of that in
Fig.23. If a door-opened flag is determined to be ON-state
at step S22, it goes to a step S$51, at which the temperature

in the freezer chamber 24 is determined from the temperature
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- 552, at which thus determ ned tenperature is conpared
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with a dew formation value that is prestored in the
ROM The dew formation 5 value is set to be a
threshol d val ue of tenperature that does or does not
cause dew formation on surface of the bellow 145 at a
time the door 36 has been noved forward fromthe
closed-up position. If it is determ ned by the CPU at
step 552, that "detected tenperature in the chanber

> 53§84 f or mati on val ue" 10 holds; then, it goes to
step 523, at ich the top,_and bottom. heaters

101 ar GUEET i VAL "G SO/ ERLI GRBOA ringonas® Sorb 88,
fal . va . r re_jin. the
R il e e S R

Vaﬂo%,ag[{geg&&@fchgmgfpr_ Q@o%&piﬁ‘@ge Refrt omhg%aewo%m;%%on

193 an 1i1s not initiated even if the solenoid 20

| Sy AGlust ede cJBESa thheshoPs aRdubaid epnpeatiens 493 apds
191 are not energized even when the door 36 is noved

f oyabds FHaMebtiSe @S eermtt iRRSHh I Qikfackfot RBe bellow 145
tenperature in the chanber 24 is in a range not

caitShngmet e desr Bermmt bhesh novedrbaserdff rohehbet loewd-up
145. Hence, 20 energization of the top and bottom
heat=irts o 93 Tandt 184 dattermnneddssahy OREasi ehspi$H2, that
averted; thus, power consunption of the heaters 193
antiet@tted fampeletute iimmitedowmbem 2edeh fofrmeheon isdge"
t hrough si xth enbodi nents, the freezer chanber 24 may
haveldg /'t elrper At W ssbpstert hat, Gt put@ gheZpp and bottom
tenperature signal depending on the tenperature in the
cHuimders 683 20d 1Pl aFe 3 tRéSEase, it is desirable

to take_foll ow ngs:
The seventh embodiment has following advantages. When

the temperature in the freezer chamber 24 is higher than the
dew formation value, energization of the top and bottom heaters.
193 and 191 isnot initiatedevenif the solenoid 200 is actuated.
Thus, the top and bottom heaters 193 and 191 are not energized
evenwhen the door 36 ismoved forward fromits closed-upposition,
if the temperature in the chamber 24 is in a range not causing
the dew formation on surface of the bellow 145. Hence,
energization of the top and bottom heaters 1923 and 191 at
unnecessary occasions is averted; thus, power consumption of
the heaters 193 and 191 is further trimmed down.

Ineachof the thirdthrough sixthembodiments, the freezer
chamber 24 may have a temperature sensor that outputs a

temperature signal depending on the temperature in the chamber
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after determ ning ON-OFF state of the door-opened flag
at the step S22 in each of the Figs.23-26; if it is
determined that "detected tenperature in the chanber
? dew formati on value" 5 holds; then, the top and
bottom heaters 193 and 191 are not activated. Each of
the third through seventh enbodi nents nmay incl ude
foll owi ng manner of processing. At step S6 on Fig.17,
the door-opened flag is switched to be ON-state at a
ti t ol enop.d_ 10 _coil 9,1 Lvat ed; : )
s{zgg é}letl?ﬁ]s Eisgj.cgel ,ast%heltd(})%rqeos%é:négé3 % ggk? g%g\}ng%% 6t
tQcbe, CRE:SHal e, Abyokk T ohengid Golleq $29 b$ tn
deactfvftgg. fﬁgﬁ,Na? stesgggéson eacg %? ﬁ?gs:é§?27,e
thecbopand batd om heatehs 193 and 191 jar g Aotiivahethat
in synchronization of activating the sol enoid coi

129ctdétdd teaphrofutd@nt thd dnbhbeugh &evedtiktion value”
enbodi nents, i1nside of the solenoid chanber 118 may

beochesat ethddy ehtheip ena Bdtidie heboprandsbehs omiheatetsst
193 and 191. Each of the third through seventh
eabodiyaest.s may i nclude follow ng manner of
processi ng. The top and bottom heaters 20 193 and 191
ar e actiiachtoddt Hrasetrdbbhdeighr sd ventg drred inhet gdogy include
swtch 70 is OFF-state, irrespective of ONOFF state
offofl hewinm|mamoied €6i PraZxFsingd, AtheteppSaneh Boid-dhy the
heaters 193 and 191 are deactivated if either one of
f dopswpprRPed) L1339 isswidetheromed N6 thée ef dd 1mpribgsréprold
wor ds, _energi zation of the 25 top and bottom heaters
16914 ° 2513 GHy 28 ¢ GRERSI SR s 0611 ri/asPectqqre opgned

er}%g' fgtslwolr%cggdtt%ebgo(l) —Osltgtgoalﬂ"! alggfne the solenoid coil

129 is deactivated. Then, at step S23 on each of Figs.23-27,
the top and bottom heaters 193 and 191 are activated in
synchronization of activating the solenoid coil 129.

In each of the third through seventh embodiments, inside
of the solenocid chamber 118 may be heated by either one of the
top and bottom heaters 193 and 191.

Each of the third through seventh embodiments may include
following manner of processing. The top and bottom heaters
193 and 191 are activated based on determining that the door
switch 70 is OFF-state, irrespective of ON-OFF state of the
solenoid coil 129. And, the top and bottom heaters 193 and
191 are deactivated if either one of following 1)-3) 1is
determined to be true. 1In other words, energization of the

top and bottom heaters 193 and 191 may be controlled as
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1) A predetermned tine is elapsed from activation of
the top and bottom heaters 193 and 191. 2) The door
switch 70 is activated. 5 3) A predetermned tine is
el apsed from activation of the door switch 70. The
refrigerator of each of the third through seventh
enbodi nents may i nclude a nechani cal pulling-back
construction, by which the freezer door 2 is pulled
back with a nechanical 10 force to the cl osed-up
pasition at a tine the freeze oor. 36 | ush in.

it St ST A S RS ek
construycti,on_j : [ ar.r.a 0 V. -
consLr Uct hOB. LAl Ues 81 15, AULARORALAN g MM Son of
Pihlel B DAGK bk EBRMS. (Al 1937 EreNgAGEd Wi th then pins

at atine th oor 26 1s pushed back 15 from

front wandirnhgang SPrdigent hati ARRLEestspring force onto
the pulling-back elenents; so as to achieve pulling

back of3)t Repr&@aier38nul tind he ehesesh UpoROSEEivItiohNot
each of the third through seventh enbodi nents, an

elt@et Bb6r N iaichmay . be used as a drive source for
actuation. 20 <Eighth Enbodi nent> The door - openi ng

devi ce ThEOrk§rconsttoucbedeash eXpkhae ngd rdhéhetwgh Weennth
the door 36 has been cl osed, the closed-up position
ofertlod idenrs B&y ischmiad atasthipgloydlinbngedacknstruction,
construction that is conprised of; the nmagnetic

plbat eBich tthchésevrenr dapr ehds PBLFd bRek fiitdt amrdgpacal
rails 34; and the el ectromagnets 37. At 62 a tine the

usfer cRals® FPEsSEF ahEPmRTUAILOBpRY &t FUTE Bliet bifegsr door 36

is pushedin. It is preferred that themechanical pulling-back
construction includes pins arranged on the movable rails 35
on right~hand and left-hand sides; pulling-back elements that
are engaged with then pins at a time the door 26 is pushed back
from frontward; and springs that applies spring force onto the
pulling-back elements; so as to achieve pulling back of the
door 36 up to the closed-up position.

In each of the third through seventh embodiments, an
electric motor may be used as a drive source for actuation.
<Eighth Embodiment>

The door-opening device 110 is constructed as explained
hereto. Whenthedoor 36hasbeenclosed, theclosed-upposition
of the door 36 is maintained by a pulling-back construction
that is comprised of; the magnetic plates attached on rear ends

of the first movable rails 34; and the electromagnets 37. At
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the solenoid coil 129 is energized to activate the
door - opening device 110; and the plunger 134 is noved
by magnetic attraction against force of the return
spring 137 so that the freezer door 5 36 is noved
forward fromthe closed-up position to be opened. As
shown in Fig.28 that is a partially sectional view,
the sol enoid 200 has auxiliary yokes 202 and 203,

whi ch are separate and distanced from each other in
front-re%r direction_and %ge arranged around. a

cPrCtMF EPENETH PPACRY ST MBFIBWURG eFFfT Adr e aP T hihe
2 that is f f b i nsi .Qf
t gée 58?%1# iIdec o%g?g%gst%%fa:%§zgggo %rcrt?(}gﬁg tﬂg dob?§$ 191g

a curve o e attractive

];ﬁ:e)gleceh;i:f'o,ta%d Q%%%&fg%&ai%egs RBQQ& B?%ﬁgﬁk@?& ate‘f‘action

wn | curve the attractive force in a graph

. . t z t oorx
Feggigﬂ??or gggﬁﬁlf$$g%@%%§ﬁ§§f§7Eb%hgéﬁﬁﬁafﬂﬁa%Qci

an a is generated at a

dbkgt ANGEvERHGSwa A AN G L sy g pbBdE Lt €6 bd Bened.
cl osed-up position, to 47nm where a door - opened

posi ti @ shsud akeni @ g’ GhaM isThepartinla ydsst vinee 1r ange
"B" from47mmto 10mm generated is a force
oveecemdigid boadad 2txofidhe ybkeezer2 dodr 285, amdch29re
pul I'i ng-back forces of; the magnetic plates on the
f isepbranyabd @isadhse@4rom kecklogsber cmafriett -32ar andetheon
mechani cal pul l'i ng-back construction. In a distance
r andeat € 'armgegedat eeliics aa cloreefermpdieonfage £ a hollow
door-open activating |oad "L3" that includes the
pulviliingr bedk Pl e & lofhehel  fpEredmfabF &5 ¥ arfs2Iaraird b
friction 25 forces, so as to reach the door-opqped fiv
pdeptiemt be iileR ot AL 0B35S PNt & Wt Ak RS 48" R Ve
Elf%%tcrelI(l:ascucr;/v%eggaggpclils gantcgdt reomcglalch other. As shown in
a curve of the attractive force in a graph of Fig.29, a force
of taking off the gasket 45 not less than a load "L1" of 50N
is generated at a distance range "A" from 67mm, which indicates
the closed-up position, to 47mm where a door-opened position
is taken as "0"mm.

Then, in a distance range "B" from 47mm to 10mm, generated
is a force overcoming a load "L2" of the freezer door 36 and
pulling-back forces of; themagneticplateson the firstmovable
rails 34; the electromagnet 37; and the mechanical pulling-back
construction. In a distance range "C", generated is a force
overcoming a door-open activating load "L3" that includes the

pulling back force of the first movable rails 34 and friction

forces, so as to reach the door-opened position, at which the
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of the solenoid 200 is set in a manner that the
attractive force generated in the solenoid 200
exceeds the load L1-L3 in each of the distance ranges
A-C. 5 In present enbodi nent, by supplying of 9000At
(anpere turn) , achieved is a dashed |line curve of
attractive force (V) shown in Fig.29. Such force
overconmes all of; a force (LI) for taking out the
gasket 45 when the door has been cl osed;

nagf L2)of th |
R A T Qwef‘?f%%htrﬁ%%ﬁbﬁ U amd i85 st coid
f t f 3 the fij t | e
LRI R58 A 8Ly S Enbh LA ARV AR atrt?géé“’ge force

oﬁgggga‘y@d Bgskﬂi%lfégi@&c&)eggg é{%e fdaQ{nLg% iRO0Lach

Icate a str unger 134 at a

tbqetkgqi§g£§@glgagggglﬁic 15 energlzed and does
i ndi cate a position distanced fromthe cl osed-up

posi tian BYeabouter2@0MRA©, 3Q08MHESy By 8FUbG 0@ (ampere

nmoment um accunul ated by a difference between the

f anea) genranaved ikya dhehe8aliaBaidv209r apdride deodskdeonv)
opening the door. By energizing the solenoid 200, the
plswagar id 3 d.2onoveath 20rtdroughonbe qilpef204 tyrdehdLl)
attractive force fromits closed-up position shown in
Fifpr306R)nd @ua ot -gustkepodh tulom shewdodm haFiged0 qloped;
by overcomi ng spring force of the return spring 137

s@ hdiatinpercetl? hos phe ngchd@7idasl wunpngskedk epnatouctgon
ultimately conpressed length. At a tinme the plun

13£ oo s resruetad o2z e 330%?6? frdqtigm TArs6 E‘Wegf

forward as to push forward 64 thecgw sher 154 b cause
f ridwt TRt BPVAHE tdhiedt or TPBE T48 Eivgageds eastly pushed

out up to an opened-up position.

This opened-up position does not indicate a stroke
{65-70mm) of the plunger 134 at a time the solenoid 200 is
energized, and does indicate a position distanced from the
closed-uppositionbyabout 200mmto 300mmas a result of momentum
accumulated by a difference between the force generated by the
solenoid 200 and the load for opening the door.

By energizing the solenoid 200, the plunger 134 is moved
through the pipe 201 by the attractive force from its closed-up
position shown in Fig.30(2) to a jut-out position shown in
Fig.30(1), by overcoming spring force of the return spring 137
so that the return spring 137 is compressed up to its ultimately
compressed length. At a time the plunger 134 moves forward,

the connector rod 144 also moves forward as to push forward
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with the connector 156; and thereby pressing inner
face of the freezer door 36 to open it. The sol enoid
200 is energized for 1 second. After 5 actuating the
pl unger 134 to push forward the connector rod 144,
the solenoid 200 is deactivated; and the plunger 134
nmoves back by the spring force of the return spring
137. Thus, it returns to waiting position preparing
for next occasion of door openi ng. The door is opened

in Fig.3 h
SoPERGEBE 508  RasousE FEfiy S81 ok e sPmBaRr b W r§gages
b
?é’g %h%vm?‘%nﬁl 156]']0?11 nlelglg,eo ig%%gsn%neq I‘?rcl)?lie ace of the

s n f .the plunger 134 belng 124nn1
gg%engt Qd?ﬁeﬁé?)ﬁ%(ﬁ} of the connector rod 144

be' ng %%@mgblmlfcch So 1B r&ké}dl\g%hy f|o§r ge LeARar ednta

t he di nensions o e yokes and the plungers. At a

t'a@%uQ\f:lrgPQ:@ﬂenglﬁrﬂ?erd@@ﬁ 88 pdshe £ SRk 8WIH20ndettor rod

ener gi zed and the connector rod 144 protrudes forward

by 449 thRr 481 GBI dESEL BxaAl; &ind he: sLEks (H) nébes
pushingnotion is set to be 64mmin the enbodi nent. 20

Thackebyrionespptitgy ¥3¥chast aneutdtiurat epyimcpnpresseds, it
length (P) of 3)Tmat a tinme turns of spiral are
alrettieds whtWaiadhaeent ti@npsepdtimguibdr séat eccdsiomtoeddor
of the plunger 134 does not jut out fromfront end of
t lopepipe. 20he ok drsavieyedent er np@rer ofs drlassenbl y
consisting of the plunger 134 and the connector 25
rod 144si shepyesilpi ried lat thnsicdeneid PRE prpe 22bIg 65T Ake
atime the door is being closed, the solenoid 200 is
of 67mm, which is about two times of that in conventional
solenoid; a length dimension (Y) of the yoke 204 being 11lmm;
a length dimension (a) of the plunger 134 being 124mm; and length
dimension (b) of the connector rod 144 being 136émm, which is
relatively large compared to the dimensions of the yokes and
the plungers. At a time of opening the door 36, the solenoid200
is energized and the connector rod 144 protrudes forward by
alargedimension. Forexample, thestroke (S) ofpushingmotion
is set to be 64mm in the embodiment.
The return spring 137 has anultimately compressed length
(P) of 3mm at a time turns of spiral are abutted with adjacent
ones. At such state, front end of the plunger 134 does not
jut out from front end of the pipe 201; and gravity center (G)

of an assembly consisting of the plunger 134 and the connector

rod 144 is positioned at inside of the pipe 201.
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not energi zed; and thus, the plunger noves rearward by
80mm as the return spring 137 is being extended. A
stopper 134 on the solenoid casing 111 averts further
rearward noving of the 5 plunger 134 to avert its
comng off. In such state, the gravity center (G. of
an assenbly consisting of the plunger 134 and the
connector rod 144 is positioned at a point slightly
frontward fromrear end of the pipe 201, by adjusting

i ghts of the plu 34.andth t
10 By Hbovd Hardit GECF chfs Dot RE GPAGRT\ RoRt B0 26 o
ths. assenoly IR kept,) %Q g P Qﬁva%%lb % o
onP degleds al%‘ﬂ PBerg op ?

dsbri's op ened y press

Qe{hJ %8@11%{ 5&3? é\gll'ﬁg Bg’%e\%ﬁ;h iﬂﬁé%d@HSh%r sE&Sjpe]r5§34 on

I'S pus y the unger 134, but al so

atth@ 4d1BoE & 4995 15 helrgs @h%@@lr @egr&mmw@ngléf the
plunger is noved rearward by the return spring 137.

%@Jﬁng@ﬁ’@@ll tWidviard i@ agislfake didBash 9fatd hendbuggedy
4 would not cone off fronthe pipe 201 andt hus

wekhdept (deofi bt et ssabl hatortafseehiver tslei flngyadue3toand
chi ppi ng or shaving and resultant wearing are not
octurdoatdecidnised 1 i 8p0E i Djerdng: devirces hiaghta ylfongtwad
lifetime. As nmentioned before, at a tine the door is
béirng repered of thregriteestd ,dfy ddirispliooger gl Bhobhe B lnoger
nove beyond front end of the pipe 201 due to 3mm of

t Re4ubrd neteelcpneenpreseedliéngth  (P) of the return
spring 137. Thus, not only the gravity center 25 (Q

of t he BYs 3BTt \CHFCTHE T mk§ReFT R EqUICPRBRT urd)i ef the

devi ated. . 66 Hence, shargness of releaS|ngw%_net C
flaﬁie{ﬂ%l%ﬁfésald‘@ryé E%‘bf"]ﬁt in the pipe 201 not on at a time

the door is being opened by pressing inner face of the tour
36 with the pusher rod 153 that is pushed forward by the plunger
134, but alsoc at a time the door is being closed and thus the
plunger is moved rearward by the return spring 137. Thus, even
with a large stroke dimension, the plunger 134 would not come
off fromthepipe20l andthuswouldnotbetiltedsothatdefective
sliding due to chipping or shaving and resultant wearing are
not occurred. Thus, the door-opening device has a long
lifetime.

As mentioned before, at a time the door is being opened,
front end of the plunger 134 would not move beyond front end
of the pipe 201 due to 3mm of the ultimately compressed length
(P) of the return spring 137. Thus, not only the gravity center

(G) of the assembly but alsoc amagnetic equilibrium is deviated.
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and the ultimte conpressed length (P) causes decrease
of returning force of the return spring 132 so that

i npact noise at a time of opening the door is
decreased. 5 The above arranging of the gravity center
(G of the assenbly consisting of the plunger 134 and
the connector rod 144, within the pipe 201, m ght be
made by increasing |length dinension of the yoke 204.
Neverthel ess, this is disadvantageous because this

ul d d
“ﬁspce'p%C%%Sl%%se:f%%'i%%fn%ﬁ%m%1“%% @osrcglg T b e
JELIRAS red styien f?. g;%raetgdsﬁgh'tlgggkﬁﬁg@ hceaf L gseeéaosre of

anages ‘er ea magnet
I K n f t h O noise
St e s S ol gf e mnst s o

PEET 2 205 P £CBYLA Ynd SnbOLIBH 131%eeae£§@<f end portion
of the plunger 134" in the solenoid 200" in order to

take amwel ghtvdalanegingrod WRl ghtvet greuite206ci Sof the
attached on the connector rod 144'. |In aforenenti oned

eabedhpBNicons Oft GENbEaNe bouhdds 18kt &tdhahe erhediibentad
| ength dinmension of the connector rod 144 is set to
be sk argemhinhhame 20pkhatl ,ohithe Y nagerbyl 34¢reas inkyal et digh
gravity center of the assenbly consisting of the
plkungesid84 «find thke gohmeci®t. r odNéddriiselglswaysthis 1is
positioned within the pipe 201. Brief Description of

t Héssevart@igevhewseofutchetiDsaniongd Fhgrdagess Hrgapiereaand
sectional view of a refrigerator of 25 first
effsdahent tor ﬁﬁ@rlwgoﬁevé%v&]f?g PREebMAY, ag7ersely

construction of the refrlgerato
affectsrequiredstrengthofattachingsiteontherefrigerator,

and damages efficiency due te leakage of magnetic influx.
An alternate embodiment of theplunger is explainedbelow.
As shown in Fig.31, a hollow center part 205 or cavity is formed
on rear—end portion of the plunger 134' in the solenoid 200"
in order to take a weight balance; or a weight element 206 is
attached on the connector rod 144'. In aforementioned
embodiments, on contrary to this alternate embodiment, length
dimension of the connector rod 144 is set to be larger than
that of theplunger 134; sothat thegravitycenterof theassembly
consisting of the plunger 134 and the connector rod 144 is always
positioned within the pipe 201.
Brief Description of the Several Views of the Drawing
Fig.l is a vertical sectional view of a refrigerator of

first embodiment of the invention, showing internal
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Fig.2 is a perspective view of the refrigerator; Fig.
3 is avert ical sectional view of a door-opening
device and its surroundings, in the refrigerator; 5
Fig.4 is a partial perspective view of the
refrigerator, showing a freezer conpartnent in a
state an i cemaker door, an upper freezer door and a
mai n freezer door are detached from the refrigerator;
Fig.5 is a partial vertical sectional view show ng a

10 deforned state of door-sealing gasket when the
fF88§Eﬁu%Ei9P O?st § §$&4 8Pt M. 6 is a perspective

vi ew show ng. i nsi de of a __nechani housi S;
LR SN S At el S 22

rrechaniﬁg*h@9gﬁiv@tgsgféécéi%n%&%%tﬂgfg%@é-oggﬁm b ce

butt ons ave not een presse IS a plan VI ew

showi bgs the Lnahde,of ;& cABChanigarheysi ng recess in a
state a manual operation button "has been pressed; 20

Fi 9.9 ir8 g24 Als3 pli-€V% 5 BaVWE PE- @1 vEBETAND 8 b OGESS g6 O BSr,
that is attached on the nechani sm housi ng recess; Fig.

1@nb&idd LXpLOAd-pRSSREGHhItVEn Wi e ef ad ideapkepeliony an
device; Fig.1l1l is a perspective view show ng a

SQlessi fkreasiNgoor2andt 4 achedf ore Adhedsef rargedataorhed68rom
Fig.12 is an external view of the solenoid casing as
welhle refrigerator;

Fig.5 is a partial vertical sectional view showing a
deformed state of door—-sealing gasket when the freezer door
is closed up;

Fig.6 1is a perspective view showing inside of a
mechanism-housing recess;

Fig.7 is a plan view showing the inside of a
mechanism-housing recess in a state manual operation buttons
have not been pressed;

Fig.8 is a plan view showing the inside of a
mechanism-housing recess in a state a manual operation button
has been pressed;

Fig.9 is a plan view showing a mechanism-recess cover
that is attached on the mechanism-housing recess;

Fig. 10 is an exploded perspective view of a door-opening
device;

Fig.1ll is a perspective view showing a solenoid casing

attached on the refrigerator;
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as a solenoid; Fig.13 is a sectional view show ng
internal construction of the door-opening device in a
state the solenoid is not 5 energized; Fig. 14 is a
sectional view showing the internal construction of

t he door-opening device in a state the solenoid is
energi zed; Fig.15 is a sectional view showi ng a
positional 10 relationship anong the nmanual - operati on
buttons, a pusher and a freezer door; Fig.16 is a
vertical sectional view.as in Fig. 5, showng. t

t he pugﬁ‘érl2p?E?éle%xﬁerfélaflrveleef’e?Fag%rS;Olﬁpa.lgmf?glnslggéf &\?v
chart sqpmﬁng.a mai n processing flow 15 for a

cBit? ol 6P %t fcuit; Fig.18 is a di agram show ng

time- W'F%% {§%§tal ol 'io%aﬁr%.%l s}gWigéFirﬁIe_@EQ§ c%fnséruction
swmtch, a so

button ¢ . enoid and a door switch; Fig. 19
| Seventi gal,r Sechi pRale i QW iaS i BrElg 1R RNQWbDg i@ not
construction of second enbodinment; 20 Fig.20 is a view
i aner§Ber as in Fig. 16, showing a construction of
second enbodinment in a state the pusher presses the

freezerigoory Hg. a2kecsianyi ewién 3homNOEr tAs int&igal
12, showing a construction of third enbodi nent; 25
Ficgn2@rius: idnvd evhdé BoarAagaramngagviieFinga st&te shewbhgnaid
69 construction of third enbodi nent;

is energized;

Fig.15 is a sectional view showing a positional
relationship among the manual-operation buttons, a pusher and
a freezer door;

Fig.16 is a vertical sectional view as in Fig. 5, showing
a state the pusher presses the freezer door;

Fig. 17 is a flow chart showing a main processing flow
for a controller circuit;

Fig.18 is a diagram showing time-wise relationship among
ON/OFF-states of a button switch, a solenoid and a door switch;

Fig.19 is vertical sectional view as in Fig. 5, showing
a construction of second embodiment;

Fig.20 is a view in a manner as in Fig. 16, showing a
construction of second embodiment in a state the pusher presses
the freezer door;

lFig. 21 is a view in a manner as in Fig. 12, showing a

construction of third embodiment;

Fig.22 is a view in a manner as in Fig. 10, showing a
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Fig.23 is a flow chart show ng a processing flow of
timer interruption processing for heaters in the
controller circuit; Figs.24-27 are flow charts in a
manner as in Fig. 23, 5 respectively show ng a
processing in fourth enbodinent, fifth enbodi nent,

si xth enbodi nent and seventh enbodinent; Fig.28 is a
partially ruptured plan view of the door-opening
device shomn on Fig. 3, in a state the freezer door

ene 10 Fi 29 i s a.graph showing a relationship
Eﬁu ‘¥¥8gt bm%é?%Sd %%Q V|ng di stance, of the

SO| en0IEd %90w char%estho%m dﬁ?rovdees\gﬁn ffltot]leof 1mer

door - opeﬁlng i ce" réspectl state a pus

I S_'LEQ QI*IE}%&% ﬁl}%es 1ﬁgsfto§theeat'é?§ 191105@{e cj:<§nt(i109§@gac1%§ult

I's a side view sh ovvlngarml

embodi 1eRL 57,7 %%r TORENMNG deyice I@%n@daé i ad figoms,
that shown in Fig. 3. Reference Marks 1 insul ator

C %‘ngct%;elfﬁ Qt%wﬁ‘lz?aé ®roédsfigezarrouhanteibod2den20fifth
front franme bar first novable rail 34; 35 second

Mav@blenekdi lsix86 éfeazefendoond dbctonr eseadimgt ;
gasket; 49 outer-sealing part for being clanped; 50
i nner s®al.tag ipart prattiboly beupgucédnpédn 5dielwocki nghe
magnet (permanent nmagnet); 52 fringe-rib protrusion
f aoclrebpgn presisedce 68hmut bet Fior 325iuppeartatieethd rfggzerr
contai ner, for discharging of cooled air; 70 64
r epeirviipgodercet; 70 door switch; 86 nanual - operation
Fig.29 is a graph showing a relationship between
attracting force and moving distance, of the solenoid;
Fig.30 is a set of side views of the door-opening device,
respectively in a state a pusher is protruded and in a state
the door is closed;
and
Fig.31 is a side view showing a modified embodiment the
door-opening device as modified from that shown in Fig. 3.
Reference Marks
1 insulator casing; 21 front plate; 24 freezer chamber; 27
front frame bar; 34 first movable rail 34; 35 second movable
rail; 36 freezer door; 45 door-sealing gasket; 49
outer-sealing part for being clamped; 50 inner sealing part
not for being clamped; 51 locking magnet (permanent magnet);

52 fringe-rib protrusion for being pressed; 63 outlet for

upper-tier freezer container, for discharging of cooled air;
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button; 94 button switch; 102 opening; 110

door -opening device; 111 solenoid casing; 112 seat
face; 113 slope; 118 sol enoid chanber; 120

bel | ow- hol ding fixture as a holl owtube 5 shaped

el ement; 123 front plate for engagenment; 127 coi
casing; 134 plunger; 137 return spring; 138 sol enoid
cover; 144 connector rod; 145 bellow for sealing off;
148 rod cover for forceful fitting; 149 head; 150

| ef t - hand d t ] 51 ht - hand :
LAt sl e paLt! Lo tel i, 381 rhahizhand-sle o
péspﬁgérOQM %? 8USheLtJ%52%8%u%Eegfﬂ g f¥gtddgghopenlng

Fomteft ° g gar-1'eft” gu

gElgé‘ndlﬂ%%lQHb?&gas%@ 1@?2 acbionteri ghts guifle 113

a rear-right e as’ ri ght-hand-si de gui des;

1%3:1%5@1@1 Eﬁixﬁbé}andlﬁ gde and o '1&515%'%@9%% 48 aHANBw-tube

hol'es for di scharging 15 wat er 1 seat face; 191,193

bahteoy anthiilR ;e eris-As Beate SOUIEGRSHerO; 127 coil
electronagnetlc sol enoi d; 201 pipe; 202,203 auxiliary

yekesng2043¥kengd0h QaVhk&urﬂ&@rmﬁgghUBGkﬁﬂEnbidcGWer,
gravity center. 71 Clains 1. A refrigerator
CQMARrd@inRgtoAnrodnsul £t bel casEag sedlithatt fi s Hexrshapeer
and opened to frontward; 5 a storage chanber (24)
arfoarfgedeirnl thetimsul atdhegdsi g0 eI} rhandirsawerradéotion
(36), which closes a front opening of the storage
chaiber (D#) andowhibtndolide a BehtHiieer (58154, 55) 152

push-rod-housing chamber; 153 pusher rod; 154 pusher; 158
cushioningportion; 162,163 afront-left guideandarear-left
guide as left-hand-side guides; 164,165 a front-right guide
and a rear-right guide as right-hand-side guides; 171,172
left-hand-side and right-hand-side drain holes for discharging
water; 181 seat face; 191,193 bottom and top heaters as heat
sources; 200 electromagnetic solenoid; 201 pipe; 202,203
auxiliary yokes; 204 yoke; 205 cavity; 206 weight element;

G gravity center.
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at rear side of the door (36) in a manner as able to
be pulled 10 out to forward by way of rails (34, 35)
that are arranged on side walls on the storage

chanber (24); a solenoid casing (111), which is
arranged within the storage chanber (24) and has a

sol enoi d chanber (118); an el ectromagnetic sol enoid
(200), which is arranged in 15 the sol enoid chanber
(118) andhasapl unger (134) thatisnovable in

front-rear direction; an ESQ&QQ (102), which is
formed on front wall of the ~'sol enoid chanber (118)

and i s .opened.i.n front- di.rection; a rod (144)

t hat i%‘agrgﬁéﬁﬁ?%§ﬁ%?%e£% dﬁ%é%8(134) of the 20

sol enoi_d ¢ : L1 0g, 8l t; ) ' i3S open
attachgg gﬁgg%gxgbggg%%§4ygf§g§?f?%%%§hsgw§%§ggd opened
her,meticaldyg;cl ose the opening (102) fromits front
side and is able to be deforned to allow noving in a
front-reafodideLehb@er Qbat N rhaded 4 e ARduBtdr casing
pusher (154), which is interlocked with the rod (144)
721at outside of the solenoid chanmber (118), and which
travels forward in conjunction with the plunger (134)
and t he apawdd4édr (36)pushidutclbhes dr dwent dpenit@G)f tie
forward fromits closed-up position, if and when the
saltemeid (20@eri $24ctanat edicht hwldsne cBtehnedoor3,C36)5)
is closed. 2. The refrigerator according to claim1,
whdr epar shide sfeaherdpasl épentin 3 MeppaBdofPbe Bel powulled
(145) that is folded back at between two ends of the
belutohe strtiad by sval wdngpbhsi 4, 35) that are arranged on

side walls on the storage chamber (24);

a solenoid casing (111), which is arranged within the
storage chamber (24) and has a solenoid chamber (118);

an electromagnetic solenoid (200), which is arranged in
the solenoid chamber (118) andhas aplunger (134) that ismovable
in front-rear direction;

an opening (102), which is formed on front wall of the
solenoid chamber (118) and is opened in front-rear direction;

a rod (144) that is arranged on the plunger (134) of the
solenoid (200);

a sealing element (145), which is attached on the rod
(144) from frontward as to hermetically close the opening (102)
frqm its front side and is able to be deformed to allow moving
in a front-rear direction, of the rod (144); and

a pusher (154), which is interlocked with the rod (144)
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front-rear direction is being varied in accordance
with moving 10 of the rod (144). 3. The refrigerator
according to claim1, further conprising; a polygona
head (149) that is arranged on front-end portion of
the rod (144) ; and a forcefully fitted el ement (148)
that is hernetically fitted with outer circunferentia
face 15 of the head (149). 4. The refrigerator
according to claim1, further conprising; a

hol | owcyl i ndri cal tube-sh d el t (120) . [

ant aiged ret ﬁ@%sgé%%?el&séﬁgﬁ%%f 0158 g ohathtedfns
in ront-rear directi : t

Rl Rt oo o LG
el enen en ith t i d: ' _
ChE e 0 BRSRRET 1 D R PRI st

elggFrgo (1 %n. oyt .| o) . i | & i
L B I T e

tggggggnjQ§%qei9fcfgygd_73 t ube-shaped el ement (120)
and juts out to front of the solenoid chanber (118).

S. ThEZKefﬂégﬁﬁﬁﬁgérﬁﬁﬁp%@bagdlﬂgQkﬂbﬂhim f urinbeein the
conprising; 5 a gasket (45), which is rectangul ar and
akaNges c 08nd e s doawes «d09be( B6) ;(1any taatrianto fdeainieack
bar (27) , which is arranged in the insulator casing
(L) BBtsedioltds ands ant tplabel(@d)sd haktabus slioengion in

fzgggs—reardirection:h;beingvariedj11accordancewithnmving
of the rod (144).

3. The refrigerator according to claim 1, further
comprising;apolygonalhead(149)thatisarrangedonfront—end
portion of the rod (144); and a forcefully fitted element (148)
that is hermetically fitted with outer circumferential face
of the head (149).

4. The refrigerator according to claim 1, further
comprising;

a hollow-cylindrical tube-shaped element (120) that is
arranged in the solenoid chamber (118) and is opened in
front-rear direction;

a structure (123) for engagement that is arranged on the
tube—shapedelement(120)andengageswiththesolenoidcasing
(111) so as to curb rotation of the tube-shaped element (120)

about its axis relative to the solenoid casing (111);

wherein the rod (144) is inserted through inside of the
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potion of the gasket (45); and 10 wherein the solenoid
casing (111) is attached on the front frame bar (27)

in a manner that; the rod (144) is positioned at rear

of the front frame bar (27); and is overlapped wth

it inaviewseen fromfront-rear direction. 6. The
refrigerator according to claim6, 15 wherein the

pusher (154) is overlapped with the front frane bar

{279 - slmmpe & iedwmeadn (12 0maver jicaloudi Fediriant, oftthe solenoid
time the solenoid is not actuated; and further
cloaisesi tgl&an. arm (155) that connects the pusher

(154) with the rod (144). 20 7. The refrigerator

accor gi.ngThe® aledirhgbrathar eaactheéipgsher ¢184n ils further
connected fromthe rod (144) through the arm (155) so

thaprisondg; face of the pusher (154) is located nore
rearward than front face of front plate (21) at a

tinme BhgagREENQLS) | SyHidh A¢t vateldngdda@. adfiearranged on the
refrigerator accordlng toclaim7, further 74

&PARLEL SiBGr (56PNt sh@nd- si de and | eft-hand-side
partition malls (151 and 150) , which are arranged in

the sql eRoHE FGAKIGa £ ](%]7? wh HEh 1sré)f‘fél¥l?z_d}é’d fhomaiwabhator
of the sol enoi d chanber 118 and are di st anced

C%gg%g 185?9% a ? @g\ttégl gﬁ?lt’&n}gegt g.%ul%%ﬁéh@frlnge
%ﬁ%§5nh99d5§%$§ ggﬁl?iéyhag$%8|de partition walls

ouses of the pusher (154) and
the ar@ &15§Pthesolen01dca31ng (111) is attached on the front

frame bar (27) in a manner that; the rod (144) is positioned
at rear of the front frame bar (27); and is overlapped with
it in a view seen from front-rear direction.

6. The refrigerator according to claim 6,

wherein the pusher (154) is overlapped with the front
frame bar (27) in a view seen from vertical direction, at a
time the solenoid is not actuated; and

further comprising an arm (155) that connects the pusher
(154) with the rod (144).

7. The refrigerator according to claim 7,

Wherein the pusher (154) is connected from the rod (144)
through the arm (155) so that front face of the pusher (154)
is located more rearward than front face of front plate (21)
at a time the solenoid is not actuated.

8. The refrigerator according to claim 7, further
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and 10 drain holes (171,172), which are forned on the

sol enoid casing (111) at bottom face of the housing
chanmber (152). 9. The refrigerator according to claim

9, wherein the solenoid casing (111) has

| eft-hand-side drain holes (171), each of which runs
fromthe | eft-hand-side partition wall (150), 15 and

has ri ght-hand-side drain holes (172), each of which
comsridimm t he right-hand-side partition wall (151).

10. The refrigerator according to claim9, further

conpr irdighg - haeki-shardasd de faudes -G, p&68) it wbnotaldree (151
arranged on 20 the left-hand-side partition wall

44&0Q)s 3ndwhpi ehrastte iriraeiged intthe sghewaid; casing (111), run
ri ght - hand-si de gui des (164, 165), which are arranged

Pronthierd ef tomadvfl o PaHd tdarnadld chimberandis) and are
protrudes fromit to leftward; and 25 wherein the

digbhnbaads shfecaad behdr Nands Stdenguides aidection;
(162-165) are upwardly distanced Trom bottom face of

the h%}%ﬁ@ingheﬂgﬁbeklizm 11y 108 {£fdd SRIALY defined by
according to claim1, wherein: the solenoid casing

(0400 fylsplagnitnlieliabd SUR YR mig, rse 052
g S SRS 5eSa os i BheBER fE, a8 iR % (se)
gﬁéenoid casing (111) has a rounded ridge (117) having

drain holes (171,172), which are formed on the solenoid
casing (111) at bottom face of the housing chamber (152).

9. The refrigerator according to claim 9, wherein the
solenoid casing (111) has left-hand-side drain holes (171),
each of which runs fromthe left-hand-side partitionwall (150),
and has right-hand-side drain holes (172), each of which runs
from the right-hand-side partition wall (151).

10. The refrigerator according to claim 9, further
comprising:

left-hand-side guides (162,163), which are arranged on
the left-hand-side partition wall (150) and protrudes from it
to rightward;

right-hand-side guides (164,165), which are arranged on
the left-hand-side partition wall (151) and protrudes from it
to leftward; and

wherein the right-hand-side and left-hand-side guides
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arc-shaped vertical cross section, at between
front-end and 10 bottomwalls of the sol enoid casing
(111). 13. The refrigerator according to claima1,
further conprising; a cooled-air outlet (63), which
IS tube-shaped and inclined forwardly downward, and
bl ows out cold air to inside 15 of the chanber (24);
and a horizontal receiving face (64) that is arranged
016 2 hes s caekegvwaird1sudll etaf68) £ randotremet aice bE the housing
sol enoid casing (111) has a seat face (112), which is
sesrbaed(by2t he horizontal receiving face (64), and

20 has a slope (113) that abuts on an inclined surface

of theai cepbetsaiigOtitst d&drdikd tdhelaehri gehatrein: the
according to claim1, further conprising an

ELELA L1 §/a Rt (50U ¢R 4 FonkAbnd WAl 1 ithaAl 3NARAtddimore

the sol enoid ¢chanmber (118) and heats inside of the

SPLE0RL Ay 2o charhiel {1d & cd & A TnelBRisHRY 1(@8hat ak a time

according to claim 16, further conprising a contro

ThEFRb O P SbF S P79 nerai n-the cont rol
clr Cu']{'z a‘ffg'e":?é@:?i% a@c?@tacscg#%%g 61882183 ,SZ é—%%eti% the

be swi'tcheéd from noi-energiz e to energ
G EaH e 20T Ol B P g an
£§£5é§§£35°5e?€fgéfi£¥E§é’éééﬁfgﬁglat between front-end and
bottom walls of the solenoid casing (111).

13. The refrigerator according to claim 1, further
comprising;

a cooled-air outlet (63), which is tube-shaped and
inclined forwardly downward, and blows out cold air to inside
of the chamber (24); and

a horizontal receiving face (64) that is arranged on the
cooled-air outlet (63); and

wherein the solenoid casing (111) has a seat face (112),
which is received by the horizontal receiving face (64), and
has a slope (113) that abuts on an inclined surface of the
cooled-air outlet (63).

14. The refrigerator according to claim 1, further
comprising an electrical heat source (193,191) that is arranged
in the solenoid chamber (118) and heats inside of the solenoid

chamber (118).
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further conprising a door switch (70), electrica
state 10 of which is switchedfronone to another and
vi ce versa, depending on whether the drawer door (36)
isinits closed-up position or not; wherein the
control circuit determ nes whether the door (36) is
cl osed or not, by energization state of the heat
source 15 (193, 191) , and based on a signa

out putitsed Theo metfird geaert cswiatceto rdidy toamdaiifn flide door
(36) is determned to be closed, the control «circuit
deact iftaitesrt heoteai s sogr ee ¢d®8rdPlypiatudtt ithmta controls
predeterm ned tine has el apsed since then. 17. The

EREFh UL1aG Of B66 dledithgotibce!(@iom, 181) 3 thetdwlenoid (200) ;
conprising: a tenperature sensor that outputs a

t enperAdied rSitgRAlconth AC cArEaNee atlikatespenat ueati Bource
the storage chanber (24); wherein the control circuit

?f§@rﬂbfﬁss&h§gh@5 benpgiatHed kRokhaocstenaggiebanBeate to
i gher than a 25 predeterm ned tenperature or

Qﬂérg?é@&%t‘%ﬂ:é hﬁhéﬁr@fé é&%ﬁ01&7 S@naka@nd dded EQ a time

rature in the chanber (24) is determned to be

Ph&hﬁé?EhQBuI»ES Py §ges g5 m Eﬁdn EMRRLALYLE, the control

circurt does not aciivate t eat source (193, 191) ,
?Xgnhégfnsource%%é%%%ggx%%%gkrs no 3%2?§%§%Bjﬁigln$h
o SR SRR 8 Pt L e oo
g?t éﬁlssw1tchedfromonetoanotherandv1ceversa depending
on whether the drawer door (36) ig in its closed-up position
or not;

wherein the control circuit determines whether the door
(36) is closed or not, by energization state of the heat source
(193,191), and based on a signal outputted from the door switch
(70) ; and if the door (36) is determined tobe closed, the control
circuit deactivates the heat source (193,191) at a time a
predetermined time has elapsed since then.

17. The refrigerator according to claim 17,

further comprising:

a temperature sensor that outputs a temperature signal
in accordance with temperature in the storage chamber (24);

wherein the control c¢ircuit determines whether
temperature in the storage chamber (24) is higher than a

predetermined temperature or not, based on the temperature

77



10

15

20

25

is arranged in the insulator casing (1) , at rear of

the drawer 10 door (36); a hollow gasket (45), which

is arranged on the drawer door (36) at its all-around
fringe, has a being-clanped part (49) that is clanped

at between said front plate (21) and the drawer door

(36) and has a not-being-clanped part (50) that 15 is

not cl anped at between said front plate (21) and the

gt quel ; addoif €B6)tempqrertmarent tirgriesmist )(24) whs ¢htesmined
arranged at inside of the being-clanped part (49) and
tagnettiealdry tabhr ant eslré de t dremifiedMtenpdeatasr (12],) thandontrol
20 a being-pressed part (52) that is arranged on rear

& ageuivladdiendt aved 1o thd3teanddurcs ¢1aBt yonf , theen when
not - bei ng-cl anped part (50) and is |ocated nore

teevaptehban 1ean)f age Bferdficedait bei figne ! eNPeHendr bource
(50) of the gasket (45); wherein at a tine the drawer

doos {36) is fbOSedevpizéfe 25 pusher (154) is
opposed to and distanced rearwardly fromboth 78 of;

the notg beipg-AMRRA- Ryt 2QrHind he ¢asket 1(,45)
and the being-pressed part (52) of the drawer door

36) . i.gerat.or according to claim18,
(36) .f]u%rtaht-gle acroﬁgrgeﬁﬁh@ g

wher ei n, ‘drawer door (36) is closed up,

the b%! %Q'oﬁrteﬁjs.gg Wgzrf)ar ha( ?Ebrﬂfedt Bferﬁi%?ﬁet%ig@)ma{.t%rial and

| ocated nore fron d than front fac

t-being-cl, 0) of..
e
oor-ﬁggptng actuation is nade in a manner that; a

@t c

a hollow gasket (45), which is arranged on the drawer
door (36) at its all-around fringe, has a being-clamped part
(49) that is clamped at between said front plate (21) and the
drawer door (36) and has a not-being-clamped part (50) that
is not clamped at between said front plate (21) and the drawer
door (36);

a permanent magnet (51), which is arranged at inside of
the being-clamped part (49) and magnetically attracted to the
front plate (21); and

a being-pressed part (52) that is arranged on rear face
of the drawer door (36) and invicinity of the not-being-clamped
part (50) and is located more forward than rear face of the
not-being-clamped part (50) of the gasket (45);

wherein at a time the drawer door (36) is closed up, the

pusher (154) is opposed to and distanced rearwardly from both
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(70), state of which is switched by door-opening
operation, 10 causes energizing of the sol enoid
(200), which is conprised of a hollow cylindrical pipe
(201) and coil (129) wound around the pile (201);
then, a plunger (134) , whichnoves substantially

hori zontally through the pipe (201), is noved by
magnetic attractive force generated by energi zing of
dhe sind enot dod 20 ¢ 1dmped doaartc offrac tadr thed gbb4&4yr (45); and
attached on front end of the plunger (134) noves
thenbaarig-poesédophrso(83) tof neke dhewepodeopefh’ fiD.
actuation; and a gravity center (G of an assenbly

consi std nghef réheigetangeradddbimnt o beatanmecieredd, at
(144) is set to be always 20 |located within the pipe

£20ine e Jhewdefddoder e iareardla® W) ehel Meddg-pressed
wherein | ength dinmension of the connector rod (144)

.bérk =aer oEhake btk ple) tike18LHPE8MAB4rongRardhthan front

refrigerator according to claim20, wherein the 25

PLUDOSE éﬂg’@otl[f‘b@ﬂllz%pc\!\i P ddadthe d@f [dOHR asket )(45) .

a
according to claim wherein a weight elenent (206

i's attarhed on.dhe LANeH Yol Do S%im 1, wherein:

a door-opening actuation ismade inamanner that; a switch
(70), state of which is switched by door-opening operation,
causes energizing of the solenoid (200), which is comprised
of a hollow cylindrical pipe (201) and coil (129) wound around
thepile (201); then, aplunger (134), whichmoves substantially
horizontally through the pipe (201), is moved by magnetic
attractive force generated by energizing of the solenoid (200) ;
and a connector rod (144) attached on front end of the plunger
(134) moves frontward to jut out so as to make the door-opening
actuation; and

a gravity center (G) of an assembly consisting of the
plunger (134) and the connector rod (144) is set to be always
located within the pipe (201).

21. The refrigerator according toclaim20, wherein length
dimension of the connector rod (144) is larger than that of
the plunger (134).

22. The refrigerator according to claim 20, wherein the

plunger (134) is hollow.
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23. The refrigerator according to claim 20, wherein a

weight element (206) is attached on the connector rod (144).
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