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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 pocketfgiparatiamner 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 €5 £§8i 1€ HEPeasi ng extent of
manual force so that the opening may have bec

yreéﬁ

tiresorBef o V&gEd Pedsit ettt h%ﬁfatﬁﬁusﬁggﬁﬁ% a

i nprovenent far this. had been desired.. For .the
¢ B st o Rt ci & Sr gk’ BRbh et e APy BF a5tgxace

b%eg ggﬁgged a pair of flapper doors in a French-door
arPaEge nt, or a door-opening device that is turned

O when a USer I 8Ss8s koYL AL, Oputer face of
0

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

pusher I%nge&éhto%grg hesfdraRReo 1 HROK £ yh PUSRENGe d dHRAT as
face of the door fromthe refrigerator 25 casing. Such

r%%ﬁhggﬁalgéshéﬁﬁﬂ% been woatrsal netidd 0got s@indreasing with

reputation as havi ng easi ness of door opening.

Mime@u¥ete dfh@i€e 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 arestoredanddimensions 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

| sephbseihn asha ol puusts intG safdiddragrapisg - oplemephier, there
fl apper door. The door-opening device for the flapper
d@éﬁ1%§HHPF9P%%§1adﬁ§ﬁﬁ®@éaF@ﬁdﬁﬁléﬁ<§ﬁﬁuppsghmﬁé§vaces
result of conditioning or adjustnent of a distance

f F8M B ehi FRRE TN F- SoF 1 Phier YBoT 5808 GF gkt of [ease see

pushi force As for the dramer doors for the

vé&e?gg? %ﬂﬁﬂ3ﬁre8%?9ancﬁan$ﬁﬁ%9 t P -8 erﬁqﬁilcatlon
d

d%fvr?§§?z 836”’%2%%2%%?%2 T OB PEctingoLE Pl nioe. the

r %tr Rl O}?'%r?vl?g%elvﬁ.gcetosflest %r a\}l\fc{ed gf&gogﬂéﬁgﬁdtﬁ%% is movable

dq_grfrocﬂlet ﬁe Qﬁ.\flega_é) ahf 1@ec&r§r§\éjctf gr ﬁetlgé ﬁﬁ@lﬁer 20The

door on t reezer chanber, the sol en0|d i s

ageomEpdaked f&watrlaeaiar?gez@eh GhRNHEL dquhM@en whensdikecia

solenoid is stuck with 71ce by cooled air in the

chanberuatddiei Rlngere Wor! €1 £088e:f Ubby ismBYE&sdDr wares push
and t hus, opening of the door m ght be fail ed.

Mameo¥esp-wins deenf tiderfappezedochanber may becone

bel ow of 25 atnospheric pressure as a result of rapid

cool i nghef deo wabeni2g dielvicaticoducedl dpmem dbomsphet by 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
stioketroduiehdtrom etndeprenspenithg ewsiece . TIPsusthet figawer
stroke length has to be far |arger when to enabl e ‘
edoagh'iplsts figo duhsf Yiesdpavier @ Tedeti itras expappetic
that stored goods in the storage container are to he

t SRBA™RALLNPHES  e§radinegaEent BF e dF Uit asSEnp} tate, when
consi sting of the plunger and the pusher will be fa
R AR SRaP TR HE o0l BhOLHE . CAdEPED HeLGRPELY 2
I nthal ance i n_an extent, tg cause .forwardly dowjward .
i REPFRETY 0T & afiPng Hhd R ppitid “don?tHE pI unger i 5"°
caused. Thus, r atin ' . [ .
e s T T aee s APPSR rar S e s

abr asi anlaigl%l ??é}?%%g g,#aiygﬁgoéaﬂbeecgusher. Resul tant |y,

20 expecte door™- openi ng device w ||

becone 08, r $HOdrawkp dHSW QsHihg-8ReVE sthhicd S raid®door
for arefrigerator to curb frosting on the sol enoid

eyenhedo t- HQ0G-RRARENG deyéce ally adepiedch trs stheke
freezer door in a drawer arrangenent and 25 to curb

phastte sefoeprabpon s daviesul trhak, bgiagtirepeateedity hds
pressed. In otherwise, it is ainmed to curb abrasion
due 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 weight 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
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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 Praspatinednagtiabivd see be jpuldlimddor auab pbrwwaral Bye to
way of rails (34, 35) that are arranged on side walls
ofthehes ishér Hye lahantyer te 28 -rease dherfoiRgcéasi g e(ife) and
which 1is arranged within the storage chanber (24) and
hd$ a™BHPEhaicd inepamerise128) thafrélaest foragnet i ¢

sol enoid (200), which is 15 arranged in.the sol enoid
chamber (118) &fdehas ¥ 4HYuR th?%gﬂTmtfﬂﬁt i s novabl e

in f t- . di tiqn; ' 02), which_ i

formed ‘on' Frtitcaart df e SR e et i 18y e
s LN, t- [ i.on; 4 )
 3raBBNELahouly PILeARet L egklon ot G Ll Rk,

(%09%%fa<jqe %?%ﬁii?;g (%'4?”?9&%%4%5&@«3 WAL eI d 3 é&éiﬁ}@‘?g);

on t rod fromfrontward as to hernetically

clogeatdiesopenipg, (h02) hbesyist §:cfr[t081§er§iir§beof and dtSrage
able to be deforned to allow noving in a front-rear

didreabken (2 of ashhewk 0ch G144y, 2 anshtai pushess,(5h54%) avhirelbr

is interlocked with the rod (144) atoutsideof the

salierob datmanbesr 25 6f 118 ), mante mhischbld avebs fuanwaraht no

conjunction with the plunger 4 (134) and the rod

( A watra yusdyy otitratine drdawe) twedraf86¥rdmged 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-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) 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

interlockedwiththerod (144) at outside of the solenoid chamber

(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
oul 34 dengf therasbl(@Abi dta mawbepu i 118) dravougiecy (36) to
t ube-shaped elenent (120); and inside of the solenoid
c hartrerd €198 tisscleradmipi ked I} o8l odedhy Y58 St &pberpid
cover (183) except forinside of the tube-shapeg
el(@iBhtig £odyateqrif ienditBe bre the Tt (bR- shiaFedsc®l enent
(120) is hernetically closed by the sealing elenment 15
(145) that is a€¥§€ﬁ£GQ?§dﬁiF?Sn%@%ﬁ%f%ﬁhogtube-shaped

I 120 d_i t th d. .
frgﬁff ”Qﬁ?ér%g% GH b Siiie (LAEb Tha"EoFahol 4 e naRBbr's
18) i . n ey | CE [ i .
3 ehst 7200 e 8PE e i it o e e BU et

N@psaﬁgnert hessealing el erent, 6145, RIRgLESsi MelM t20tne
def or

I n accordance with frontward or "‘rearward

”%\ihﬂ@elo_f(l%mf af@Ane144d (14uhuss fidhbeg: ame suPt ure) ofo
the sealing elenent (145) and resultant deterioration

0ffo§@§f@df‘r@fnf i6d ahesefi-tpecsekessl drnehasten 44 118)cs out
Detail ed Description of the Invention 25 <First

Erbaslitsak > 5t A sphennid Rhkiget ,(1a8) ithsuhat artwasishgpdd

iI's formed of:
element (120); and inside of the solenoid chamber (118) 1is
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 sealingelement (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 éassimgs 10 Piawid 3n Inspaderi safigonediagorsefect:
filled with the insulator 4. As shown in Fig.2, a
bentorhel| @rgaIR /i &n éxpengading srmrsbtnorha taald- ofhq peter
outer casing 2 as to close front end of the space .
behfeeries pimast 2 Faft DM RaleTaAngatH Rt L haRg tandt
| eft-hand side flanges 6 and 7 is e&i nded from
sifdECRat I BPIHE RE 1B TSI Y P H EGTEr B8 1 BREton

d.of th bet [ f. .si lls; d
?gﬁlgrdﬁd%agg%%§}©%H£§SPV% ’?é%d3%}$§%?g?‘ean%d¥%g_hghd
[ t | f t
g%ﬁ?gg¥§%%% m§+fggﬁigagggwﬁgﬁﬁeg§%{§$c%@%%?igg%%iﬁgrﬂed

;{a%%@é [ pggfcgivsﬂﬁ%e%ﬁl 20, maLh 1 8 dsscaLranged as;{d xedre

i nsi de the insulator casing I, for partitioning

a 3RACE alr | Q?ﬁg?etﬂfc t bes{imner [asLBGwedl Ocadh pair of
fresh-food conpartnent 9 on top side and a freezer

Cmﬁégwingz&@@ obatH-oN: Bifler tHResutsUbAd Qhner casings
partition wall 8 is fornmed of a hollow casing filled

Wizt Bnsdl,i d sgisid akoforsdaha@scsbyrene eas5vfioamhe Asnsstiannr

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

canpaks aeown 9niry gcboseb thomaf paige 9f sfdxappéed doon$otOom

ar:gl]l-lof the outer casing 2 as to close front end of the space
between a pair of bottomwalls; eachof 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.1l, 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 9 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 fornmed of a fan that is connected
on rotation shaft of a fan notor. Wen the fan notor
is on work, air in the fresh-food conpartnent 9 is
suckedr firepin © hiss icibetd gor & pE1d @ Lt hbawasel dapys dfcend 4l
sent upward and then sent out fromthe outlet port.
AsisgewaniinBeghalts ditaad hér dom French-door arrangement.
| 7i sf or medonbottomrear _part of the insulator casing
1 As atPyns 1 ctighmp daedd "Rt o theohpr B d6P 18 Rgr tment 2
refrigerant circuit. A fresh-food cooler 15 19 is
cAndEErehah Y4 tPefr PRt et Sltet 4pGFtetindhadn vertical
conpressor 18 and is placed within the cqol-air. duct
1&12‘25,‘31%0%0‘6111“?}158‘5 SPrlp“fHe%vﬁ%\ég ?Fnb(%%jﬂmtaﬁ‘ Foor i rPort
duct 14, so that, coqled air . i.s_ci l.ated in the.
fra%SEg?'OoénCJO%la(%‘et ﬁgngh% ?ool—alr Si&UhHa g L WG ice 16

or cooling it$s ~inside space

. f )
If gg%stgﬁ%gé %M& J{]sa%?zgn.edgo’rf agf%?ﬁgé/@%% Q&n%];cf%PgﬁQo%Qt ion

shown™i ont plate

arghangeg: to:brifdae . aGhQss+hEofn QRePENG oh Lhe:, air in
freezer conpartnent 20 in horizontal direction; and

t n:%eff@@s@ﬁrfoggrﬁ?ﬁr?a%ﬁén@@ i s Pkbhtinednd aniat port of
freezer chanber 24 at bottom side, an i cemaker chanber

28 headtod ORrilrefitcSilde aagk apwabdidridrnyehraazesuthambethe
26 at top-right 25 side, with respect to the front
ploatt@e?lpoAS. shown in Figs.3 7 and 5, the front plate
21 formed of nagnetic material such as
AsshowninFig.1l, amachinerooml7is 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
air 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 showninFig.2, a front plate 21 is arranged tobridge
across front openingof 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 side and anauxiliary 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, a rib plate 28
eRB@ridti A i TToRsrR =0 Al [GirFedtdloRagRe i Mk fpiEtRlaguch as
attached. The front plate 21 is screwed on front end

fﬁt?we f}aisbaﬁl W@rzgawe%&@@%s2%@?%&@5@@%%@ SEfk 23/
ront te 21. As sh 10. .2, k
AN ar&ﬁ&?lf%% Ph BT e caboT S5 aha S FERdaT canRy
tt 15 t h t
Lo P U e i PR AR
%gbcehedzﬁan% Oﬁﬁ)% ]gag 2%6 e%hggb nth%@l@%saﬁeas

fFeezer ¢ each 0 ese ors

d%@%ﬁos@&&ﬁﬂ g@ﬂinéng9e9§oﬂykk§gagyfZQQQaQQégﬁgehglng

hore contal ner attached thereon

algng Ao 78641201 18 o shE O 5 r8AR i EECE I MhpetiOcross
open and cl ose the respective chanber. As shown in

Fbgctionagtkﬁﬁnﬂ@%h@irbﬁt@b&ﬁﬁhﬁd 0f rkhe waltesrakes front
chanber 25 and receives ices that are automatically

t - weut2 T r amianpl £ nakstenhieng tihehd cemaket daert 86nh
is shut. On the auxiliary-freezer door 32, a

cast e fokrttrekezd NgTRS fpresarhadtel oh ief sdmrord ¢rs front
attached. The auxiliary-freezer 8 chanber 26 may be a
t emger Attheer Swit ehalflteby hamses, 29 rkhafii génetrate 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
| ower 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
secafntmpvaklyebe a lteBbedfturs-atvt actvd conhamedy .ot n thd ch
first novable rail 34 as to be novable in front-rear
dt emmed iadmreEat hirofi dehés eswiaaigba er aihdng JATAAYS Yﬁ#%eﬁn
along a direct line in front-rear direction. Fro

ends &f sheensiecBhd- hovabh @ fraignd @5“9ﬁ§“%%%%ﬁﬂﬂ%ﬂdéﬁde
the freezer door 36; and the second novable rails 35
onatigift RaRd-aed Fefinhanbea s sFaes 4réeEo c&d?

w th each other throu he freezer door .
ESET 867 cohSbRbOt o oA frE8zbr b0 g 2pas Toat

;ﬁg%?gtg}[uc{rgr Z?fsot:ﬁ%nggl n hoarllzgrs]t ? dcl recghgnalo%%d]gach Ciﬁf

W 'se pOSI IOﬂ novi n

ntne, S%Conodovféoyé‘b' Qs Ldh)s 'Ofgaaffr%%pﬁ&&ab\a% one
?he & TEowg,t

novi ng rai IS In stationary

qut X gﬁ@gcf}@é spyipg of tt@@%@a@fcﬂm Fiisd asmvebhsvaple

rail ong a respective one of the second novable

rail g3 that Hf’ré&l tnat LRfamEnst At &ecoliUsovikhe: rail 35
freezer door 36 is closed when the first and second

myvahl@ chablos Stnandtnd%1havaceante kil Beids t€ae mstble
positions, and is opened when 25 the first and second

nmavablent-aichs Sdrandodd Mave comhdse hbeilrle 9afbs erfpsnd

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 'along 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
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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 Hererest mava§hers- 37 comes into 10 a magnetic field
of the electronmagnet 37 as to enact a nagnetic ,
at t r actisvene'ot ¢@ §69t hratPeheedt éé2éroddrE 38 ¢S FEired
osi tian. a_mechani,

i nt it I d- , s

o e R G PR R e 2 b b o dema L
ition.j f d by th ti | at dt

OIGCTT STAGRRIE 57 1% AESSHOWR: IRVFT 5730 the 1 5 ena

dogr. 36, 5 { O ed. by, . aesenbli 092 door, L a0ty blateecic

40" T door “inner plate 41, °d top " Cover cap and a

bohtem GoVer; £aR,434{Ri8asE 588 1Rl G-2) 1 o AN E?g{h&’gith

firlling an inner space wth urethane foam 39 t

a Meat dRsWrali « 1 dhe-Haghef BONt MlAtE AL &SediafmRenbys
bending 20 a steel plate in an angl ed-C shape as seen

vet i saldrhedSot @irBave i0paN NS:dal daar, wep end freezer
bottom si des, which are respectively closed by the

deiori pes pisakea 4, chbe dfoph€ovettraapnd?s @vdcthes into
bott om cover cap 43 that are fornmed of synthetic
r esnagnefhiust i dlapo Ande Bdicicorpoperd Ngs abdraredadebweemetic
the door 25 front and door inner plates 40 and 41 are
r espaertved fookesed tHEX et reeazey dmelr bitt tenpeblast 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

10



10

15

20

25

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

sedl Fing tgasket WSt icovar heddow2t abe having a cavity
and has a partitioner wall 48 within the cavity so
that tRe eaemnt yni Bipart thpofedr tonah Pladeret! d@dli ag 1ts
part 49 on periphery side of the door and an jnner _ .
séalt aeP Pt grlsfweowl ETREPREIHRE SR BHE T rERY &F LAY
38 has bheen gushed in to reach the cl osed-u

p3SPEI bh, eReP BT oA BBEF | Hif 1 OBt (- 49Td Hrosgagetbing
be elastically .deforned by: door-upper r.inge_.part of
CRaSuar o Bhal i R 96 SR8 BReReberuder preSve
dgqgr inner pla nd. the_ | r e

thde -t PofroBi S 0o tatu P B G SRR g AR BB aa

d i i : fri .
%ﬂ&‘&ﬁi&o??%@a%kggﬁa%hggggbgﬁgEérgﬁ%F§@Bqﬂhpgﬁgu;ghole

respective bet we I nner ate 20 41 an

the fig rétt‘tgéﬂgnéiﬂ%ef L ange 56,0 drhec Mt aI cgasig r2candr
between the door inner plate 41 and the |eft-hand side

fliaBgess 7; pade feannhovwert ki fganRasbol sesandyi ghede 45
bet ween the door inner plate 41 and the bottom fl ange
5 ief athel 1t etbeasiviggla cawitdyhiaadways of pantiwoperirngall
of the freezer chanber 24 is 25 air-tightly cl osed.
1ksAsisthiowthencdiigydso aHaockhagavgyet s hrits tioset ttedan
Igutersealingpart49cn1peripheryside<nfthedoorandaninner
sealing part 50 on center side. When the freezer door 38 has
beenpushedin toreach the closed-upposition, theouter 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 1is

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 (fsisge«rilb Piotyusi daykiny BBgnet pedrwapgerted in
terraced portion, on inner fringe of the inner _
sehbi o qraseabdng ineranddmiultae apearfgerent BSKes fl?m in
al ong whol e periphery of the door inner plate 4
DRREHYIBR L oF L [Frgsg N HefoF fretNof! G19 {Wﬁ@l%lc?&r iney Bf ﬁé the
gasket 45 in a state the freezer oor s f

78 s fherne

clFeeEeT Jo9dt Sfn dann&het Hat® e 966t e

sealin arts,. 49 and rotrude re rear
f& 858$‘ﬁhBOF?YHﬁanFﬁnﬂgb?¥ﬁ§ﬁ6%n ¥%§e5e%ronm'3|oﬁﬁ
dis of "4

i ek S arsht srRsr e, forces‘%ﬁi e Prsgrafeonet
cant @ecfhe% ggesa% tyocgfttm%r eeﬁezcsgmg@ ggat@émren%e

mhlc are opened upward for itating taking in and

0%&&% Q9d8e ¢ 7€ £ANGELnt @ﬂahé $1SEAHRNGS BSnsd Apkete
frombottomin a three-story arrangenent. The main

frugegertnecentaidetosd ie naktacked ofrdhdeairibdrdth@sion)
second novable rails 35 on the freezer door 36; the

Mistgl & kb eFwd FEeEEFa GQNDEIE RN, 25n S4nk s mtihgehedtion inner
fringe of the upward opening of the main freezer 12
cerbaingpabB8;50anich dhusnuldreaneamycard tmsdd eat pépng 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 upward opening 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 opntérerdf r'dezemndcdimtiai néhe582is &id dabld e-ffier freezer
front-rear direction, separately with the nmain and
nidateindrsr 57 raezbt areomtdiatein SNE3PEHE BG4It AdNERGYHL LY
in Fig.1, rear wall on the freezer chanber 24 is

at't BRhEP fiteRZ8r réef” &ir duct 56, which run vertically
and 15 has a cooled air inlet 57 at botto

cool ed?&i " Od“l?t}%t?lan op2cAfahyEvrLE %68“ gﬁ%Fshand
ted tatl h
rrﬁtlg? valdsd A @Eﬁqiﬁfq%fe gﬁ%&?%g%@% Thafhs OQFS’%"% SiteenEge

en the. f V|ce

%%r dzl4r & slunc e cooefCtg af r kF {Stgee%‘ggr
Sﬁgeoygvg%fd 1{ h%ua'afq&ha%dlzag% 96,.2nd; % r§99£1%91u'5f1fa£8£§

cooled ait out omn In ront air
d%ﬁtt}@gtoﬁ/‘bdl%g fﬂg&ervﬂntﬂaciﬁleky‘)ﬁ él% %EEWr@:ﬂ)ecEQOély
side of the rear air duct and has an inlet port at

t QR oWREGH gh$ -RoRMeRs ed fwmhd beaoubp&t gr&dvdden & @ahner
air duct 56. The front air duct 59 has an outlet 25 61

(Ehgt4heaperede t 6VBE £kt bén trine rfaseiazer i otainn®fonb3rear

and 13 outlet 62 opened toward the middle-tier

f teezeri@ontsappaesatdYy with the main and middle-tier freezer
container s 53 and 54.

As shown in Fig.1l, 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 cocled air inlet 57,
sent upward through the duct 56 and then sent cut from the cooled
alr outlet. As shown in Fig.1l, a front air duct 59, which runs
vertically, is arranged on front side of the rear air 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 voélabviZngrenadetranyditae 1oddltapé cani deg edoviviariaey >4
inclined in forward direction. As shown in Fig.4, a
herdzanhearlal r3coreredi hevdetene4orstof rfé&eéﬁr t%@talner
outlet 63 for the top-tier freezer container

skown Thws,Frephed élFrkéJé%’@‘r o8} apfstat-bF 5" \ﬁ;ﬁFc‘FPCt "6 i

corrprl ses .t he refrlgerant . Ci rcuétg and .i s caqnne

t
WPPRSIBY (HhGBRERE T T RAT GF Tt P Y Lhoet o8E] A% he
hi t d t hin . th d
gg%ﬁlglgg%r Orb"‘lnkeﬁezg' Egﬁ%g%engwt 8%5?5 ?%e l?e;réj%l <21| g §UEhe
t 2
uct}(l??ér nﬁre Egr\’\(@a{y 9093 ’é otugﬁ %ower tﬁan %F,Ctg éhe

tenpera
C'n{agﬁl at[dlﬁglet% COOL ed Bl {020 AS RHOWL i1 iFLgs 353855

€ 66 Is formed by; a vertical plate that is

fqrergsgcgpvéﬂﬁtﬂp&fgfh caues @R ¢2 @f the bheezerks €90kne
as to run throughout whole wi dth di mension of the

Uﬁ:@@r—_tlgﬁ\/_ﬁefeegéﬁ A tasnshoy iisna Fiu@eZnadinty @ FecesSSudadr
that is formed on the door front plate 40 of the

f r¢@perandaerdodbwasdl 9ifdniZa al ohgvardelivectical pkathewn

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

pamt Fo, 4,a8 Harizomeatl edirr-ob 1 heéiverfbeadd pkateredron the
outlet 63 for the top-tier freezer container 55. As shown in
Fig.l, 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 air duct 56 as to cool the air passing through the rear
air duct 56. In 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 the vertical 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.
Sside Riqiorkeébt - wissgocemereet ©he-hrecharl e ROGSE ngP~
recess 68 is deviated a little bit leftward than that
ofchtehlearfdd@eéérardﬂo@ﬁ t@@e pesSHOWed Ao gerrvarddepn atl
net 69 fornmed of per manent nmagnet is attached in
tI’°F r?éélﬁamasrm%aé@rhtgf%%@ésthésfraﬁezeféioqre%ﬁ r By recess
corner. At rear of the door n gor S¥AtET.
G ERBEHIER §rF CHE G T L HIE 57 ot POt PULting
or . cas i S fo by a proximty

t
;&i cﬁh%dgﬁ“"éggpﬂé¥5m§%h§sha?o $reke switching in
responsg tqu¥hgnq§ gor ce Qg%tngégpycoggpt %Iuaglkng

rotation O? an Jd%VI ce e door swt

S \g{etc?lgg gsﬁ—%oqg'lﬁgtr% c\éﬁgg it 8t ‘&?atd 09 ropgﬁgcﬁl %E)wggd QQHEL% a'rma 04

etection range of the door swtch 70, at a tine

thedfreezelc g@@rbo%éofnsfa%%mln ARdet e s ok tSMAChs T8wer
is swtched Fo OFF-sate when the door magnet 69 cones

Ot 20f r & dphectd ORnE AR el Bdteondete S Sigdwn/On Bitg.as.
time the freezer door 36 is opened. As for the

f regmer1do0mwide, cétiSePosi tioneohasidrt-tbungn@frfecessia is
25 rearward of a push-opened position; and thus the
daerviswedich 111514 Miits 1sfwatedhhnorha®nesatle foeezer 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 is 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 nechanisn}housing recess
680 105t alivat f1dveQe wrtest 7 O Andk tE3bef @ & Bl At et door
about respective shafts 72 and 74 within the ,
neéhanrshshousi RYShecanedBosARtP? - t Adselarhei7f14ndr 2
73 are rotatably connected with each other, i ki nd
o#eﬁFﬁRa%ﬁT%hiﬁeﬁE%fU-BﬁdaaCEH¥§Fh§ﬂ%f§”3%?rﬁh?%ﬁﬁ?ﬁngun
vertically pierces through the right-hand end of th
187 Ef 92 HAR- S PEEC AT 2 ate CRFOUgR THd ¢ artanged in
ri.ght-hand-side arm 72. A_straight. 1.ine_he t he
R PR o B 2reeRanct o A8t HAFT ST Sk PFache
i ranged iy a,ri ght- | T gelhofa-and  distancesy
fﬁgﬁﬁtﬁggggﬁf%r s %f?ﬁ75§§% t %ﬁ%ig%t-han -si de and ©
| %fitghteaﬂgﬁ@-lsqgieShgﬁﬂs 773»1 apd %e@&@dS%chEngﬁPhb a
other. 20 As shown in Fig. 7, the upper cover cap 4

hag ra-8hadtsid0gnd s 7901 £ aSr et -as -8 4aruadt on that
bottom of the mechani sm housing recess 68 and runs

upwar 8i x&bar botidic wal eremthalndcaea i sh-tdesiskatécaad6s;
76 is fitted with a coil part of a return spring 77.
The reburthefer bngs 771 iasidf 08 reedk 2btefalal ¢ @bshbnrsecgve
and has a long armand a short armother 16 than the
caitafpart2 aifhé4uppéd ncieene dap i42-hags ingspe¢egs S8 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. Outer
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

| éhenFaadodilderar m e WpPer 0V 6eRAF @St FREIIDATOIPET
Fig.7. As shown in Fig. 7, the upper cover cap 42 has
a7gti@p€p§}papﬁgof B&P ¥ qne e it I El}f&ﬁieas arranged onbottom
mechani sm housi ng recess 68, on front of the center
sWatt oF5EhaALeShBRAST I SGRY, T/ A° t héhe Long arm of the

nmechani sm housi recess .68 of the upper caver c
43CCEHRy GPF SN Ar LT ASTFRRbE a "t Bppeit 15578, O4r the

];grggkggﬁax%(ﬁe i%gna{:r?nr %?;hgagi t7h5e' %Johr }:Ig%i%erhggejc& 1{ gégggg

uber,—gr a cusnrtoning nmatertal, such as SI

Jbb i;ch. i f . t .
?[75{1?;?h§{1n _ac%'g!icw.l dhs tl%gf %?ﬁlﬁ&l%%ogggrc'%g.orﬁ. andln%?).force

si de an and-side arns 71

T%%_Setﬁé ”‘%ez&rﬁndsgr?i_n%r e74ﬂel% . h@r@cﬂ%ﬁ' %Ef)ﬂ’@d to the

position to forma single straight |ine, by 20 being

drdi 80— sh£2MHAGENON ihhecsiRRReN o /8y SifeichEoh BR 6eg Of ;
the return spring 77. The right-hand-side arm 73

| Rekudesi i reabl pu@iiiea as MM 1ewbigihdeans anpanit in a
that conmes to rear of and parallel with the
| efibchanek siidecatsn ph Aigar i i pe Kfownhén Mmien- acttiheeupper
position. On the mani pulation arm80, fixed is a 25
picov8t that 4Ps heyl iandrticpperand phetr ddesispramdthiy Ase
shown in Fig.7, the left-hand-side arm 71 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.
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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 |Ieft-hand-side link shaft 82 and
t he ceriseshafrafinh 7% .i’s st 1e0talkanshrddgi 2 41 disspaneeed
between the right-hand-side |ink shaft 83 and the

cent eptafiriiie Mba e heho- RhdRl-l$PHeSHaMKkE S RafRetgeen khe
connected as rotatable with rear end of

a
| detfinbaer siide Horitzomt aPRpl afe §40TFRe Shatt 75. The

rlght hand-side |ink shaft 83 s onnect e
r dftl‘&lhébh%n%stll‘?er edr™ erld ofs a pﬁ%ﬁfeghafhsd $P S%Q‘?Sl%le by a

horl %ﬁah Isd te 8 Islladag ébencds of the, 1} nd side

ori zon at es

84 a Q%? gegcnegn Cetre a\gﬂé:“?%s Eﬁgmnth rlg%t héatnd glde

ual-operat| own in

t Ia% ]lrg%tn-ﬁgh(gué fge Jgﬂﬂjscgfﬁld @3 §QQ£;§]&—%% ad Q@lld cylindrical

manual - operati on ton 86 Is kept

nafdrant o ad 10Ny Pesi 14100 ratt WH Chatdies t2Bce between the
manual - operation button 86 juts out frontward from

f ronte fage-s fe thexhandite s66ahy @et contef IpFENYS fior cet
of the return spring 77; and at which each of the

ri ghtahandtside anthdeatd tvhandeisd deghtaimd?3idnd idk sheft
kept at the non-active position. The nanual-operation
b1 and8fhd seticebehplistiéd | Thdbaekwarahdrsane 26inkhehaft 82
non-active position, along a straight line, by

ovisy comnagted &st hetaprd ey wiiohceeasf epHec¥ et l}leﬁtsl?ﬁq‘ch_@lde
77; and then, such pushing
horizontal plate 84; the Tight-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
habeapsippdrree of thestrfur g énabbtt o Fagre Bfch Pashing
mechani sm housing recess 68. The supporter shaft 87

i dnsbé isoryed dr Ferliackiaextiéndee StPreerty -cahs shown in
direction; and the supporter shaft 87 is_raotatab

|ﬁ§§r?edﬂ}ﬁpéréehﬁiéué QP%ﬂﬁqubﬂtéiEblﬁ?%“%%ﬁbédge arm
a§ Qrec{tﬁlf{‘ég%uﬁggﬁcﬁ@k%gs?a gtﬁlé{: S e T
Ia8fjt gé?' 2 Ihth§ ggl?b b PR oetaptlensscéic]géirsveegb%)ut the
Lgﬁ%—l_ﬁan&igidg39%§§ WQ“”%g?%hu%”dt Bkﬂﬁ%ﬁiﬂélde and

oper ation en n active

pQ%%E'Rgn%tJEEJEH%s&%eﬁﬁiPP§£é%HDE%E&%Onéﬁﬁgcﬂ%ﬂgggElED8n

cam sl | so as to keep the magnet nount 88

'ta% RANEACH |V @oB98k tdidbeA% i SROMEH Bihkd. 7. On course
of the pushing’in of the mani pulator button 86 from

the nonragtdMeinstiat @, IMAWbddYy Fbger chp bheafatdup@orter
state shown in Fig.8; the pin 81 induces

caunirer 87 ok woseot Ofaalel 68 e tlkehmagnethamwsuny r8&saEnds.

thereby its shift fromnon-active position to active

25 heosupbon:erl 8hAst shiovss sol R grylZndaidait tod esigprestedoOn

formed 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
81 of theright-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 war’g, stemm irheld ohgp bidleoro8adre tobl Fepreddof1 @ PRaBppGRt
rearward. As indicated by Fig.8, on course of pushing

i rebnREfafiaedopetrarotisis ¢ RS R FBMT MPY k- agtilyehtly
position to the active position, the magnet nount 88,

| $PEGEAt T to kM sEre efaf et dbbut T%@Ust%ﬁﬁd?%%}etsﬁaf ts

87; thus,_ the button nagne 90 i s noved, t at ed
aSGtaP el Fuppar PEFD Ih5F J?‘St}bascﬁﬁé’nfss%%s%t%ir’@eae short
ositi of, t.he net. 90; at, which e.chanfere

(F:) SrEr ggé‘nfjsa]osr?l F%% & PFRENG ?Oerglre\%aé% a&ﬁbqe att F&™ %heg long

side 9 i S..exac f.acin e LG v ,

o8 e MBS Lol oSl O AR I iRy Bogarior

trnay ; af . 1— v . i o) agne
e ehod Y 19 a@rtksgrmnr%g@g side;+end %ﬁg’(‘)bli?&;t %‘x@ gnet 90

chanfered corne utton nagnet

Posi tdanad; 4 11, & TRANGE phiBat ; & POF 1/h o Ofc ERgnAQtaldRRer
trajectory M juts rearward out of a plane of the

atdxachiRY- f AL €2 dthg rfHSrEliOWNd R Jorly s@adytienbsviduehy
94 is fixed at inside of the front franme bar 27; and

| Sfdcangetk Lfvagdpr M6 Dhd ycLmdt 69 Figueh cdsceutied ef Idishing

status of which is switched by magnet force. 25 If

anich ahigire hdreratenpala operiattiton 8$virboh t8Gonsakepte @isiittion

20 non-active position and thus the button nagnet 90

i stck‘elm agtive 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 toc 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 amanner that a portionof 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 magnet 90 through its |ong
shoe- &t iort pot he doutbhdrthewi tioh W4 tpy madngti Y@y ket at
| arge and | arge enough to actuate the button switch 94
asts ponsygiticte pasittdonctthemagnat éof eonrt ey Hom g hwigon
state. Hence, the button swtch 94 detects whet her.
t hegmeihBAChroper At 6RaBIRIhCo e s PR Five BREHIt SWiGFD
a non-contact_manner. As shown in Fig,5, the upper
c8%ér edptavel v shel hendbry La1ge SPPUFhEY AGF EHEGtle button
mechani smrecess cover 95, whi.ch ha§ a g%plplate 96
yc

affl 5Ch Q4P SptukeeR ¥t AT &SHelEiSval FHUE Ubpet- 8-

si.de nd rear side of the _nechani.s G

pﬁ?t%@ﬂ M hle Pplhe PlataiG g5t SN I HEGS By R B cax
than the attachi.ng f 44 . f [ .
20 A 3B PTR RE e IR R SR o s

fr i 6, n . C . m
sgpteg 000108 s anatlLauc el s pont Lotk sk

0uh +8f-cugn PLaNenoF 1 461 et taehd Ber fACHi44n 9lRQ relatively
nmechani smrecess cover 95 covers up all of; the door

magpgt £% lbh@erédbﬂbhhﬁﬁukdihﬁﬁe adphetén handesideas to

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

MuntcB8i@and dde deuttote magnethOBonasctovdethnwi sibhee,

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

cahtactedn 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 a mechanism-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.5, 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
pkate Rbsthat as tosldpee99 mifskng Tegrwad d 5 contadHed
rain gutter 98. Bottomface of the rain gutter 98 is

i ncthned bA ehermwperrted dedtehd frorheent@retomount 88,
right-left-wise dinension toward its both ends; so

t hatlenet ePRRACTEHE AT AS gok TECnoBNe | VST Pghitfarde orPer
| eftward al ong inclined bottom face of ihe rai tter
080T 57 § HoRof 814 [ABTEEIEHGT 117GHL- RAiPEr He® afe 0P
| eft-hand-side end of the cover 95. As shown in

FPgabe thétuppdrPeov® f@56- 42 has a ri ght - hand- si de
outlet gutter 100 and a_left-hand-sid t r
101, e&Aeh* WAt dh 4 dns i h "FFon %?%éfg ??é%g%%hggklgiif
2Q forned a di tch ng, bot t f f f '

S PREITHER o1 SARLY 16 dceabrd oA ardr v o e
fall en rightshands st i §ht - handrisied@ion.
e%&Eﬁgj?hgggébggaéghggjﬁg%égegggg%gﬁf%gggctive one of

t h['%eoy$ir§%ug{i‘|&£ &S i;ogo@%cég‘lim} heretl OV p et waledtop
al ong the "bottom face of the gutter 100 or 101 and 25

i zalgité@réaﬂ'ga@:%afsf@g‘ll)ﬁg 9gWtitsehg rEAuSard beo aha rgiihgerter

98 and 22 the right-hand-side or |eft-hand-side

outsl. et s tlober £c6100 @afdrain gutter 98 is inclined in a manner
to descend from center of right-left-wise dimension toward its
both ends; 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-sideendof thecover 95isreceived
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

22



10

15

20

25

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. 1.
In present enbodi nent, the door-opening device 110 is
arranged in a partition-wall part that serves solely
10 for pulling out and accommodating of the main and

t apet figyht-heeézerdec ontla fitehsng3s avd 0Bl athduic se potl 0P ornd
heat insulation between upper and | ower conpartnents.
Thas, areusébessushbaee, ofwdaiing nist abl eaterbefiggedthe
as storage space, is utilized for accomopdating the
doerhepefi g Caesi €ver18> Bt FERMeHapign1oousis % hgcess
door - openi ng device 110 has as a driving source, an
el%ct r omagneti c sol enoid 200 that is conprised of a
solenoid_ coil 129 and.a pJunger 134; and_npve

freezer gV BEPEPOMHGESS ]cli%o B A Fg%”i_gleft_mse

f d i.n_door - ' ' t '
DB R G a . 3 TPnbeTRe doht HELToREkapt & acB.°"

e ‘door épt clo

ZQh-gh ?r dozgeg ggz?%einﬁg %g\gvvlucc%%ighé Sfrjegzg{_etc%nl artment 20 as

[S]
construc‘? as own 1 n g. 10, a

chh%ul?lii d&ql%s.ilng I]n]ﬁlzéssénl{ oqliMengp@@@g®of%%@ﬁ@@e@%ce

el ongate nfront-rear direction, and has at ifts

regr ?Qdarlaan@%(‘li o %'ar%@@lorfx%ll%grﬁ hatati Sebead edlely
i n amanner of face-to-face contacting, on a horizontal

I 6GRi Yungind Jacanbdaoformiria@ubbes f 6 anihhend opd-iteer
freezer container 23 as shown in Fig.4. As shown in
FifgelQert bentsahensi 83 casi B 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 110 is 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

inamanner of face-to-facecontacting, onahorizontalreceiving

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 eghskdvandastde. andAs | gfdwnhandEsd deé, cGhe ol eporti omsing
115 and 114 that are for receiving the front frane
batl2Mmhind shofwrmed PEgsvhthefiéc fewiit- 8ad parliorsf Lt het
sol enoid casing 111 is abutted on rear and bottom

f @5 off thhech drcef a1 phrg FPar v e mehhlors eked v
15 it. As shown in Fig.10, bottom face of Ehe golenoid
cABPnyoPE1ll hds aeateRER ot SUELAFR gt FRE gHFLERdCS for the
front-left _ends, a boss gortion 116, mhi%h is . _¢

t (BB EhApetl SHif I oTIe 2anGer t Bal® PS4 © h&%g? kg tace
shomg in Fig.11, the front-end part of the sol enoid
c&8IHE“1 P i's secured on the bottom face of the front
frame bar 27, .hy .sc t a [ t hr. h

t he boé% p%??%bnlglf§£%§g§afgﬂghréﬁedn'ﬁEtﬁ%n%p%%%g and
18P -Balq 2laeThe) AOlened sashial sy e | Saki-angedy
at right- eft-w se cent er position 1in respect of the
f%%@%%%sqggﬁtﬁéjmgﬁgﬁJﬁgﬁﬂgﬁiﬂdﬂkﬁ%ﬁtléﬂdBQYtB@th@ﬁasing
arc-shaped vertical cross section, throughout ridges
batiweenard frant argebottomarvad | 10f rtibptsideneiide and
casing 111. The rounded 24 ridges 117 are for curbing
i Njedt-ngndfsialef ichgebuodf poisergnaniilch and 114 that are 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
casingl1ll, whichisarrangedat right-left-wisecenterposition
in respect of the freezer door 36, has rounded ridges 117 having
an arc-shapedvertical cross section, throughout ridges between

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
valitige® 110 aier Eut aurbube duiullsy epwardhyeopénetks i mioh

which inserted is a bellowholding fixture 120 that

i aa Wil ewncy |Hevdern ogenddecter feont Warddaf front-end
rearward. As shown in Fig.12, front-end portionof the
berrbvehEhei Ir] ePPx e s 1090l 1y papRrdact B FORT WASHES tig

forma tapered portion 121. On rear-end portlon of tg
15hBef YeREHoPaPRG § itk diF & Cllft?edatl?al%‘?%&%og a ThgarFounded

plate 122 that is_circular an a dianeter |arger
tﬁéﬂg?ﬁdylo@thEl??%ﬁh amf?ﬁag EFSH? end portlog of

t he bell hol di 120 t hed
plgteeffg %§?‘$£ ?% %gha205%ngl %} S QPlies

Iar r thgn % it sof g%bkagyget gﬁ as o f gQQVln the

struc ufe For engagenent own 1 n g 12, the

S%flgggl:gm &ggp#o:ﬂangélé 206'a91|31t15h§l@§pe% Q§ aarré@ess utpwardly

han ates 125 and 124 at i nside

sejenehd %@n@@neﬂéﬁj Makebyraf £3 vard |a%a|1t§nﬂr<ﬂftr anged a
to: come face-to-face with the front wall of the

sQlienqi gr chanber 2% IdBand, bpeséd ghhky wHishanced fecons
it. In gaps fromthe front 25 wall of the sol enoid
c hapberowt-hd 18ong e xphat e 012batand 4241 1low cylinder opened
to frontward and rearward. As shown in Fig.12, front-end
portionof thebellow-holding fixture120is 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 125and 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. 1In 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
cutbs ofi tbanf@rentidathaisp! d¢énentthel0leofes HESF PRE urdd
120. As shown in Fig.12, the sol enoid casing 111 has
ohh¢ rsar bdet oAl R adeihedb ol Wpwakhplgins fvotursnt €15 Al ¢t
boss portions 126, at inside of the sol enoid chanber
1frem ah@V%hO\%ﬁnFﬁCPIg! Ofi@he r@ﬁé RGitensicdPEiabeie Rages

houses a coil casing 127, ch is 15 shape
el3Rgacetl éef%%gfﬂaéwaﬁ%)&ilméé%ewe&& %ﬁ&hﬁgﬁl&wﬁmwg
are omtted, and is .thus rised.o nt
r EghtSHandsi o tend et %gr%?ﬂgl ? 122 sﬁ%ﬁhfront

aw?sihcffngt%ﬁﬁé’%b'nsr s f%gipéaﬁﬁ’%ﬁrl%ﬁ Yol pLafe
a%dlies-%e dI \r/1§ é’l)!’éutr efjé% tgrfgg:to%Eagﬁ r?d [)%Lgﬁeefﬁgﬁﬂ B!Late

faces 0SS pOI‘tI ons as snown 1 n .

l riagroncdor BHE‘E&{ %QEE%f fcﬂ@%l%%o&ﬁ%a@@.%% %% ta'tocg]@ts]l%i@ of

are engaged wth screws that have been brought from

aheues;, 89 dikatnihecahb ey BYrdddrd S nftiiXediWdiRicBrent
t he sol enoi d chanber 118 by way of fastening force of

t he spEemsSitudd Asoshown in Fig.10, within the coi

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

hol | owzeykhaw ii@akianik exhensislenoid 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. As shown inFig.12,
the coil casing 127 has a plurality of attaching portions 128,
which arehollowcylindrical and respectively fittedwithouter
circumferential faces of thebossportions 126 asshowninFig.10.
Inner circumferential faces of theboss portions 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 outsjide of the
casiaigreid.cofd A0 shéwahi ¥ PPglee, Ciliedpetet ceduptieends
lines 130 are connected with a common electr|0ﬁ,
cHRNEEer 1132, dIRRIEEROT s 2nak PAABRLR AENGUERT dehof M thg °nd
casing 111 and cou Ied ith.a counterpart.con tor
ast t?)ﬁ&érébﬁﬂﬁbfﬁagﬁfF% é”ﬁ%MBngﬁLﬁo e ﬁ}?ﬁﬁ rl%%Tths;he
power - source circu

th 5
r%mfoaﬁcsﬁelﬁeﬁd e3¢ Tek e Emde ig o TBELSR

ca5|ng

driving 4 ﬂ? é}o th Q$Q7§%lat%%;f$£%§¥&g%5i%%m

OV\BI‘ SOUI‘C ay contacts hese

f%gﬁy &PQE@CE%légr{oeldngfmgﬁJ)éﬁ/ 1qr@eandty§%p%agdtmﬂ € The

kept as opened at a tine a relay coil is Of-state

%59&%1&3%@%5 ed (WhtB povels; r@Qg-IeﬁQn cswhiehedttionpean
closed 20 at atine the relay coil is switched to

Opsh £ 1By, beirBdghethicw tie power-sothus, 1ihe $80 enel tea
coil 129 is supplied with power at the On-state of

t betred ayuteebik @ndHes caetingupplied with power at the
Of-state. As shown in Fig.13, a rear wall of the coi
casi nga2Zho@dd hasrFagcl?cutiar pdwoughuhobelllds 130 are
through which the cylindrical 27 plunger 134 is

i peentetkd mtight Aecwulenesildctoitall 2Prascter be32; 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 and relay contacts. Theserelaycontacts arenormally-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 fornmed of a magnetic 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 solenoid casing 111, at rear of the flange portion
135. 10 As shown in Fig.13, outer circunferential face
obltheer giddngerinsstes inta ddewsphenpidecaih Spr PAgC e
137, at between the flange elenent 135 and the rear
waPVate tHengor | Steadighy 497 IPTHECR Bt AT Qbﬁ%fglofw The
fornmed of a cogpre33|ble COI

{ﬁém&% IShr thg OFBFES 't B %%eﬁﬁgﬁbae'l%riéipsg‘im i lronl%“d

e power |s not, d toth I d il

LhE $1Eged mﬁ&gﬁ?pﬁ%@ oSt Bl € RhE, depe R be:
contact with the stop t with a

s%l&ﬁo? 5%br}éafmf?% g? %%5 gﬁ%ag%e%lca%?%ﬁac€¥be

%

for; %ce:u iﬁg}d ggaé&@@ltapgosﬁ&{é%tdl§9| ‘Lj,hatlggs to dtliaﬁeter

plunger ntward fromthe rearnost 20

pq r%}legrfhg)ﬁ QY 89%@%}1 Ql'%ei?plrﬂélngarﬁ@’écﬁ:o%ﬁet:n@ of €3 WhRed

spri shown in Fig.14, frontward novi ng of

t QﬁtBllHntgrﬁar séf’@noﬂoﬁ cstopped atad rboOF @ITOSke FOShYE Qv rtabn
which each turn of wires are laterally abutted with

adjzacent ones. Then, at a tinme power supply is cut

of f, the plunger 134 is returned by the spring 25

force faorhbhe forerpst, posidr enrtonfdentéeat nbste 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 sol enoid 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 nSerted i stghrehel tthrough- hol es 10 142 as brought
fromthe above. As shown in Fig.10, the cover

body 139 Hheyna sy 613rélﬂb§rth@ﬁ0]@@f’l§43f51§m1&ﬁ a§tached
opened downward and_is_co |n§d with the o enlhgcﬁlhas

oflstﬁesoérﬂHQh&%"vedfhéﬁ%eﬁprf‘f SYBFAT B CitFE Ul ar
102 d f t t
PRI A0S LB e 5500 7 U
th bel, | hol f f
S )

bqtl | O%M QJaE]g ﬁd&g %5@ a]rﬁi(e)hg% aglppﬁ??]ah foéc 1rough~-holes

COﬂt acti ng nmanner seal | ng

quwenrﬁeh@rﬁn&é 1%0%11&@ ol Bpd-aly betaeanbles of the
flange 140 and the 20 upper-end face of the walls of

t he 18abeaRhdms8ANNErsol t8at dhkadiOReoiandwehastd ealdeyured
sandwi ched as held is a gasket 143 formed of rubber

SuGRk rasn ERDM t&wdTBket areaidsdritghttrseabhnghdet raem-hhees

flange 140 and the upper-end face. As shown in Fig.

13,420as fhrenthentroaf thdebplangeys 43dyn ant aohed, B icover

rear end of the connector rod 144 extending in

f menn-redr 132%ad pestriignrcwhiclfuisoshdpged wsich s®lopgned

cylinder coaxial with
downward 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. In 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 thesolenoid 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 i nside of thebell ow hol di ng
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 damectbiam ;2@hich d smahaeed tdvae shel Conhéedor CPOXiel Y44
is overlapped with the front frame bar 27 in a view
séba nlwnbeontidr ead ranpeldt Loant Gifedr dbiatdrPererrarT of
face of the connector rod 144 js fitted with

enBipbrisi s maselP dF 1851 For HBdR &F’aFu‘be&he p]\M%ﬁr‘]J@ﬁ 1
Sﬁg%ﬁ%ﬁgguﬁvbgg%r@%%ﬁﬁ'@%l} SrReEe Snbland Bort Tt

ggﬁéﬁagﬁélngFFSH:t%?aPﬂ E%Wﬁ%fghgséé g%a%l BECF o
égF%g Eg&? §1aneth8 en51ﬁ¥599h8b8i{&Mhﬂ!dﬁBS?%xture

er gra Increasing fromfront

tQZBe% tﬁgg frcbln%qgﬁg%lfnglllé/ cfolnhgggof/\”rga @4 Qan@é front of

circunterential face of tapered part th

b%lhleo%\é@@h@gdghétﬂr&u%é()lZd\ behlb %Wn%ﬁaeéasﬁﬁ{@@ﬂl is
147 i s Itted to the tapered part 121 as to clanmp and

SeGYEERed BE t8ka onPGrhinemhal4ds of atBenbelkthawthdaos@easor
to curb turning of the grab portion 146 in

Cidogumt erientivak 1 dhgertiien. t25 Asnshovend maki g7 13, aomiew
t he one-end portion of the bellow 30 145, arranged is
a deeat angtdait-tredr coverctisd,. whi ch 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-end porti'on. 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

30



10

15

20

25

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

noi 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 Hd Se orrrecger ¥od HertantHéat rost CACehddf Whheh closes up
connector rod 14 4 is connected with the one-end ,
poei ope- YK PRt kel PéwrIU B Aot o ‘o BT SPAET o ePGREN
them by a squeezing force between the rod cove 8
a2t He L Hoset oTAS 2 LHTPRA 1P GHEL oSGt ‘E%%Wé@?%émg
rod 144 is curbed by .the bellow,145 and th

e b b S e LR A o R e LSV
atine the plunger 134 is t -.at | rear N
ok TPk RetBef e asTo R 4Bl paSl Sl (Pls. tnsiae

't h%tefeﬁggw&?o%ommrsmg letsetag@d%% Perdi N @Rty ee

er-end portion of the bellow 145 are arranged

t Qg fLonthe of1dhe Pebiow byl dhagfdhxt ure 12Pinand1aswy

shown in Fig.14, in 20 accordance wth frontward and

r e@ysnar th i pvhaGoaf cdng Phangahce 4341 ystich ool dedhdackas
line is transmtted to frontward and rearward

r esgpecid velhysd by rebastha efiosr satihartcaf rddesbel fbwtront

145 so as to allow frontward and rearward novi ng of

t hengod Anrtgedonnkd34 oatrobettvearconhs cf ot eitdst hante reeammstion

positions. 25 As shown in Fig. 12, on bottom plate of

t hef slod lembliadv Icksa go cB1b tdtat mylaigedndihen, by a squeezing

ri ght-hand-side and | eft-hand-side verti cal _
forcebetween 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 toc be front
of the bellow-holding fixture 120; and as shown in Fig.1l4, 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,
ait angedangedapeshohodhasB:sidhiasts | o f-dremeds bfe vertical
synthetic resin and has a pusher 154, an arm 155 and a
coanettiom wabbs 1Phearcbhfbetasch1Gh Whe chhapediadrgnt-rear
vertically elongated hollow rectangul ar. col um havi%&&

adppeEBrATwar taaRad s cack of - Wuitch 157 t5pEREY °Pol ikl

at rear side of the hollow rect ngularcfS col m.. Ag. h
sRéwRR® PRGC13, Chamos Tt h%%mn-do%f 1570 ﬁge??‘gﬂo j PC
front-end portion of the connector rod.144, b ei

S GE o G RB ABRVHS L TR CEORMAErere Pty T THese
connected with the n tor r I

ndRATTH0 RAGC TR AT Fovgr S LB of LIPS o 145 Bres
en AN N r..f.ac f n r 1.56;- i
S e R A e T
r%ﬂgkg?rifggjont-rear direction; and is arranged in
right-left-wi se center of the freezer door 36 as shown

in Figﬂslghow£5u§hQ@@ltPE&Q&n&%det@ﬁpﬂﬁh@ﬁéﬁAr&fﬁmmsing

arranged in a height position 25 | ower than that of

t h@ aGBBAETEOr ak08ndd# i saadphish aokanged vati ch32s bistrweeno £

the bottom face of the front frame bar 27 and the

betyh@Aetic 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 is arranged in
right-left-wisecenter of the freezer door 36as showninFig.15.

AsshowninFig.13, thepusher154isarrangedinaheightposition

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 a plan views
eenfromvertical direction, at a time the
el ectromagnetic solenoid 200 is in OFF-state. 5 The
arm 155 connects the connector 156 wth 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 nenber separate to the connector rod 144 and
i s pushed through the connector 10 rod 144; thus,
ohttwesh AreboaFPyArAg odfthex BEOTHe f Wb e ha T pingnigist ez
and an actuator on inner face of the door and bend|Q%
pEeeesy georot e iusheing drl lafP aiyitivg® Fno%Frlapped wi
predeterm ned position. Thus, position of arran
P RBS SoPanbr a-oiob: 1 bon S8 eet Lt SES MR P Worear At o0
is arranged in an idle s ace r of t fron
f Phe DAE 37 SEgRATT lﬁgs%m%% i fPERY: ok S
its i on Il ow _cu [ 0 ,
mﬁPsh .Hf;?%%xgsgsac e e %ﬁl%péh%%%%ég i =nd
L casi d 0 C n
rterrarRuan o h%%s%*f’fté‘l”m?% 1L TEREr %gn%%@ o
materlal s, for remaining part of the pusher 158 and an
inner plate 41 of the freezer door 36. |If and when

the solngnph ¢heoidovel26hd $uBREr ACHI VE3 @k HekmBBEIGbZede
the pusher 154 is kept at its rearnost position so

t hat thé pRhntacsr afod hes clishi oG edpotitdeh £H8 dedinector
| ocated nore rearward than front face of the 25 front
plratia 42} wang, tden tkient ; faddenofig biiexesdrtvend thaldlupfer
33 the solenoid casing 111. As shown in Fig.l4, if and
whied the 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
atbecidrecond dpipgshihg Pordevroinfigheéd pushard 1hgnse
that the freezer door 26 is pushed forward fromits
chesere st opasidd an. el whednat # Eie SheuppeszHalPor ot
the pusher 154 is a gasket-pressin art 160; and.is
opposEFed ot B USPPH RO 5%‘%@% gﬁn?qWQrO‘ztegPFﬂ‘égh
part 50 of t oor sealin asket 45 at tinethe

P abhaperaaeiiet of it P Brrnee S bbbl rgtr Fepbit saRfere
face of the pusher 154 is divided inp
ohoRerepracablE et Tt T e ot Th Pent e ponsiqn 61

N&hggloﬁﬁbgogglgﬁleoql 598 %ﬂg§§%%%gﬁ?gé§g§%qq ifsEQﬁnbetween

fringe-ri rusion reezer door 36. At a

ti e Iglbs%e%oh?@CQn% £0L lininS p?‘lcétﬂev@i et chberfledngelook3de.

nmoves forward fromits rearnost 20 position to

f neRt-uwar dyseothal othecfrrezey Weekt36 1t Hayvel scf @maghdt s
fromits closed-up position as being pushed by the

Puhgsp 1liad. on Mhé ireBeofr dder eSSBS odbAcdte BY phehloysorce

As shown in Fig.5 if and when the solenoid coil 129

| f aed puahed 1 5the gaskehe fresgenglopar1s 16@uabat Sogrard

the inner 25 sealing part 50 and presses it to be

defromneds atloaeti+ o @iont ti34. pAsoshawrannabid -t ngerdr thet

door-pressing part 161 onto the
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 1451is 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 toand 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
position to frontward so 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
portpontHBs abytbpposed the dadr 1o esisiigtit Paridildtaneee the
fromthe gasket attaching face 44 so that the inner
séalneg Par Pr & usden P hot TedApPETRISABEIFHATCapSleBr e B5FS
pressing with the gasket-pressing part 160. As shown

i AR 01136 the Féfe-Hgndcet the Parti talasart§t idghormeds

[l 150 of th | i.d [ 1 f -left
ol 30, 5hut0e 20l e d castng 1AL hgs  Leont delt
ight-h - Si i cal titi [ . 151 .h
L ghtnandside verical oAt LLlon el 1L 1S on
Eagh h jd - 165_j ' t
Ca0 Pl o8 0 928, 102 108 LU crcnpond £eom

t ' dghtly.dista 1 f ac f it
cgg%ns§a?%#L%%%O§6g%§%n?%$%§%?gg%gq%fggkiIé%i%bﬁﬁggsthe

1%o§09ré56321n%f 5 OPRes e ofReh QtiRgE- AN pEBErusion 52,
i 5

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

OPRSESHrOn £8L B £ Ofthe Fusi@ortiogSpdieionn $he s apposadf i ahd
right-left direction. At a tine of frontward and

redanyactly drevkengeoffrohetipt yageet l34achheg afanelbd dcs that
gui ded by the four 25 guides 162-165 so as to achieve
niengnadongad isy raghtool voeld ndd Eorgeleltd®lghowscdlfiepsed
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
partition wall 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
Iéﬁ@-handes$d9epLEMQﬁxilD4amdtaréaxmnstgkaﬂéioanan®ﬁb@rl4
side of the solenoid casing 111 is closed up by the
ca@pwgtﬁﬁwbﬁl166tSA§qnﬁdp@éE@éth0¢4ng@armééﬁhl%ﬁlW¥¥§
I ght - hand-side and | eft-hand-side plates of th
casliaﬁgd@@\rér;nic@@ $rlene 16 SRGIDET Hr FROAPYUF @&f-dw ééZ 165
center of dinension of the solenoid caS|ng 111. %Q
ofdt het (HRYCR g 15 PBTRF LS ‘ot FolRTgouide the arm 155,
right-left-w se center of the_sol enoid casttﬂgtis covgged

;s inséFiéBOW%fﬁl5ngﬁgd§§h§W96P8%%§§“T6§

th d 111 .
R R e i G R T R e G T
i . S 1
! Sfo%%%agr?g to ﬁixg%r Qpegggtr‘ﬁ gzuEE@b Wa@gtﬁfcfhlg% &p%ser s

casing cover Yrom | enol sing 20

f}&ggld 4P 8& sisde, - of ngﬁeS%s%ﬁl £Aagk 99 11de Ic%s%ﬁ%%@er

enents---t front fra ar 27 and
Caddiga$ QVC%EJ p 68, Agrshawngl & & Qn§ le@p-fdRntsiaBi1ekes
t he casing cover 166 arranged is a positioning

Dféﬂd'quﬁBhr1§9atéwﬂd%H ittt Sr Ublef s OBhe2b01di@ iiOPapiaf @11
to dowmmward and is shaped as a vertical plate 36
extLndb sy up Uy ghé daefibhgdidveet ioh. Ahendositédnnrigig. 10,
protrusion
each of the right-hand-side and left-hand-side plates of the
casing cover 166 has a claw 167 at front-rear-wise center of
dimension of the solenoid casing 111. Each of the two claws
167 juts out towardright-left-wisecenterof thesolenoidcasing
111 and is inserted into an engagement recess 168 that is formed
on the solenoid casing 111 to be opened 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
Cleatbedindn k sgHO ldifschargetort o Boe speet iofnipgerotrusion
sol enoi d casing 111 when dew condensates in the
ch&fbrrgaps?. wind: showii titanirg regesealch s ofhigthés dragmed on
holes 171 and 172 is shaped as a straight-line slit
artiedaen tofrarRdaTet t - hBMIC3F ted a%%lﬁgllé§<ef71atr%ﬁ§rget
ightward. as starting fromthe | eft-hand-sid

véPPﬂEé?n53ﬁ¥ﬁ@ﬂéﬁgﬁ9rFef§*{@fnﬂﬂﬁi%0%5€ﬁnépgﬁﬁ8trUSlon
%g ﬁ - si de., ?raln hol es 1Z§7 uns leftward from
r FORt SIaRESS yeP s ¢REEPS qltion wal | 152. The
door o%en'ﬁ dﬁ\#t eaglfllo It?le li%t sﬁl ?f? }%‘!sn%q its

hereto it heSifsul ator “¢asih

f%loltgmn{}%] Qr oc??\%§frt]}/0§f §E9¥mhérﬂi 1geAdratllﬂenoles 171 and

horizon $ea ace the 20 sol enold casing

111,18 Pliacede QQgRQ%M—s%QQt@JaﬁeE&é@ ng f 268ouddwalicn
the outl et "63 for the top-tier freezer cont ai ner 55;

andy theRenbher s apall3iOf tHdhepisaneibd cashpgr 11921 ss
pressed on surface of the outlet 63. In such state,

SEiewsaafed | fiseuiteddef s oMmioWuNRNG itheasgly the tien dew
boss portions 116 of the solenoid 25 casing 111 and
arensienexesk iint ohé hhafibentl For.ankes dowd7isdrighat, ieh of
rear face of the frame bar 27 is abutted with the
sd:lhen@fredirchsleﬂg 171 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. In 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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[l 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 meapdsiceiogrihegt rmstbarst bAs B89t oed vheh £as |Sﬁ@en@mf@@8mg
166 is inserted fromupward into the positioning

r ééeésisy Ty -glear e re6téab d IEaxidgher1s2cand &H@eﬁeat face
whil e kee engagenent between the protrusion,
185246 the Sevessld 70 “hea-ceni or (7ot gF e (1" s
casin cover 166 |s pushed down g 15 so. that ea

t HETt WO cF st 1167 §ﬁ§ﬁ%§ 6?1“%11616& 2esPRf HsiFend 5 fhe
d f f t .
1%? egﬁﬁi%gﬁgﬁg%éﬁcHéggﬁﬁsgﬁg erfg g%gén %Lg%%2251%§7 =
I h ' f
r%royl% reea[]rgggi%%t ntJhs %%Q?gve g{xc?’t?ﬁgsﬂd %Q:Ir.régsc?ms.teyged

casli ng cover respec e SO enol casl ng

:H‘Arbpglfl rt?l% ‘95 eéésggo%&bﬁ’ '1% a?c% @&&l@vggrarﬁg%dt {@tthelr

the c are easily aligned wth the respective

engagerentsfigeesses 168. As shown in Fig.1, within the
i nsullator casing 1 and at above the nmachi ne room 17,

arrangegtas seoMr@ging arWid Rg1bAId cakaxglyil tdhab the
houses a controller wiring board, on which a 25

C abhel frahe Gak QUi ;t t hSpa@iitced ng Pheteasntsrol 626 f checiisting
is 38 chiefly forned of a m croconputer, has a CPU, a
ROdvamdL &6 RAMnserted 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 is
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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
andipiRt darsed céhe Sitgo7oniEr9dhapatHat: 7 &CHyand a RAM;
contacts are opened and closed so as . to achieve an

ONs GRECEBRET 01V T 61t e tE Rl gitich1Pornd ErgbyFton
is a flowhart in,dicatin? agtgﬂr%rol Z_grogram% at if 3
pPESEDR etf /i ACHHEMRIT BheHRE FBFCT EAPE . At SaCt P HE
power _is supplied, the CPU of _the control ci.rc

dEE PR s {iepher i tﬁ%@“@go?osmwt%@hd%r S Ve
?ﬁggoé¢uﬁﬂ;% ggh§9%ﬂ%9& Sé% 64gﬁ?g;?QQQnﬁﬂﬁneéq%.Fu?ged

oor 'S 1 ITS position, |
dgt.er pi ped ' i it Be.
SSLEE DRl oo St el 0 5y Pyatal ool e

SgheThEnt£d MRy T1 count 85 acdd @ ckaPseth f4 01y coil and
timepoint the freezer door 20 36 has traveled to the

C!s%%ghé'sp kﬂe@ﬁlieEh%er@i@_i%%l&?tﬂo\ﬁaéﬁe&gi&i_ng of the relay

timer-interrupt processing at a predetermned tine

| Roenvial tespandeaopnedetres fhhed £ Whietdovalane s tadded ttbes

a value on the tinmer Ti at each tinme the tiner

i mMoeend 4 pbociessirefay Scattactat @k obknadichnwhehosed so as

resetting of the timer Ti has been nade at 25 the

sttepaBRievd agoO¥-OBF stawprr83land ¢% tdet ephemaid wiedthero.-

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

CPU. Fdridexdms e, 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 "0", 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 fromONstate 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
determined that the door switch 70 is ON-state and
resetting of the timer Ti to "0" is nmade at step S2.
100Ar stidghSR) isheFiCriyadet @f motesey fae e dovr csarethy
70 is not in OFF-state if and when the freezer door.
36hPsusar PRE PRllssednufiFost e i, dand h WéF%?PtSEreFﬁJeng
CPU determ nes whet her the button SW t na

ONPEt B4 T OBRTRDEO™ By FER AT éCatPey tﬁﬁ. SPhe“seh 70

ﬁgsg’sgqgggg@gggggé-@%pe%e Pe SrbSReE ty politiront i e
ﬁFtCﬁgﬁné% %5f% 8t§£g&?§g1%8§%l%%%g?sgg@%%dg g%eFﬁrns

t'tgegtg}]a ﬁftﬁgm aaglgvnte fe £550P8LE %‘% th g mtd ey o

i nhi on t |s nmotion I n tion tine TWis

t%esgﬁgﬂQk%Q% S&Qﬂﬂk%_1ﬁngxﬂ§0@@e§gg%@d1%01éQkﬁﬁ%mlned
and when It Is determ ned by the CPU in step

Sfthafth@{e tibsr \sak Hen o hentiBfe Ehahasstetng eached tiher
notion inhibition time TW it returns to step S3.

Thustoi foand waee at hecagsen.presses the

manual - operation switch 86 and in sane tinme pushes

the fregzeteda®, 3BBetaPU Hetelwseds tpapogid idony gvhigrch 70

25 the button switch 94 is activated to take O\-state

whis| ot hen OBB-stad tige i 6rertchehen nere Tredasr Adobr ridacheidh 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
to ON-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
$5, that the value on the timer Tl has not reached the motion
inhibition time TW, it returns to step S$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 S6; 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
soladnei on ddiel tiper s hebi vt egacTpe TRUMoOAEPH idhéblkion
timer-interrupt processing at a predetermnined time

i iiEevlEl - Anguahprasdet er nistel %qﬂlffa%%@ru P-u¥aéd ot
value on the timer T3 at each tine
t e R nt B lipt ? prioe BT Hy'en §° acéﬁwa? ECPthB’aN?IérOf the
resetting of the. ti T3 is made at step S7, it is
deer it IH&dFﬁéc%gff%mether t he door switch 70 i s
OFF- st ate or. C»+ state. gor .exa # #nless a, §§|ngg

er

force surﬁas% Pﬁé¥1 HEPus ?Efrmlne

tQ~aEESSZ§ﬁed89{M§§ ﬂy%ltagkegfﬁg ﬁ@lll%g%%h%gskégiegs

€ €energi zed and 1 e freezer 20

t ra%‘&%‘vét&&’ tharvard. f4,9m.t he ¢l Qéegoi’é}loqﬁsééllof‘w TheRiep

U determ nes that theé door swwtch 70 is in

O'_SL_E;‘ 551@& &hendl r SIBR 188, o ARAL LRGN T3t 1 YORSIet B0 Tu@P DFalue
After it is determ ned that the door switch 70 is in

OFfr shaf exralst8p ey S8rnihanmedt TStRANDE2a dike Vabdikel @Rom
the timer 25 T3 after addition is conpared with an
expecinegolihti thyabsigerldid <dlilwhiehibascbheemtset floe CPU
averting extraordinary rising of
activates a timer-interrupt processing at a predetermined time
interval; and a predetermined unit value 1s 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 S8; then, at step S12, the value on the timer

T3 after addition is compared with an expected limit value TE,
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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 |im:t
time Tf, the freezer door 26 travels to frontward by
behnghpbshedennt ket héopushert Iy 1S4 rapdanary fssing of
deternmined at the step Se, that the door switch 70 is
i heTPFrstuee, thad Worlgoeshepvitre 28 epps®d Y tcr?éltlnuous
freezer door 36 has _not traveled to frontward ev
afeh8F 9bt Higs Phgt b Spﬁén%%béf@tlédlﬁm ftt3 ﬁém?fth% ﬁéﬁssmg
goes fromstep S12 ta ste 1s t hat

|§06€§<§HI%F% 9 §82%R4 t@ﬁ %FSFHS %%ﬁ%?&résiz?r
t d. Af .
h%ee'ﬁﬁ% SRR tetr%%%ﬁ %%Ua%%sfte et%ae GRRRE byt
T t T I
eqt! r g?rg%u (5:01 bge S 9 @C%{%%Q%Idnhntll

t Re door & eac |va acti vates

a.rtelagﬁﬁn%rva Qg&:@&?ﬁ% gltnglﬁé ’Ief pr?pe:th%r Q@sdlrggoforce

time Int a predeterm ned unit value is added

t QSQ:em\/)Q’EH%nQQl Eggcﬁir{‘@fhe-rgxﬁéct%@clrlmtﬂt"ﬁmtehq tin¥Breezer
interrupt processing 1s activated. After t he

r ekt 2 Hd ralvest e Flontwdad ug P&t eubha@Wwild tid tRisher
addition is conpared with an energization tine Te

(IBl). ,The2h Whi€hetsripirestar eide e e, ROM ahd door switch
tantanmount to a tinme required 42 to nove the plunger
134 fisomidBF—rseatapsapdsitt igorst bo it seepnd$t

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 TZ

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

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
shewsva the ppunyeel 3 efeeni brsht I E@Rdmy SONL aFFo 6F s fohanost
button switch 94, ON-OFF of the solenoid coil 129,

ORO B oo f iﬁeltdb%rd%\ﬁrﬁ‘éﬁedi@taﬁﬁeﬁbﬁéﬁr nfdlaénah%l‘fééilﬁgon
of the freezer door As starting froma state

ez gost 156 Feine e Bt i posht Lo RSIESS
tch 86 ti

?%23%‘&11 O Db ot Prg el P anel e L 1 B Fea

tl h t h t t

eI lVﬁEhg’%?f%erf’e EURST AL R SRS

d f. th
CErCRB N TR £F T Pian CCREL DG o he % B

e so
129 gl%seﬁ EB%O@%H% RGEAtd RN SN tch B8 £ phi €$538the
in at the freezer door 36 is in its opened-up

pcf%'e%k@f‘ dotoh}e3 SULt 0ps S ,chp80d %o@@ﬁl&@tb'yV@Eﬁdolng the
because no sufficient nagnet force is applied to

deteat  0ss Fhene @bodt hs.button switch 94 from the

butt onmagnet 90. Thus, no activation is nmade to the

sol enoird g258 cstidwsl 29t amel wilses redat henshder an@eniagOFF of

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

sitimel haneouskitad PA, pRe9FENgf itheofolenoid 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 swwtched from OFF-state to ON-state.
Then, the value on the timer 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
vahuef dinet fiectt i3fek s Tiadeeaghiekt arGopkey nstthoRT ¢ Fiingl L1 onf
time Tw;, the solenoid coil 129 is activated b
p¢é§§wﬁgabeRQR?ﬁ%Qﬁ@@PIébéﬁaﬁﬁﬁﬁVé%ﬁ@%ﬁf869bTHéOWPW%?Ch
enbodi nent nenti oned hereto has advant age as

TRE sd9at6race inBel incpping Rt oor cawﬁﬁhc%sle% Sngt‘fleed
sql enoi d cover 138 excegt fogenn5| 0

béffpam%%ws&iaﬁa 45 Prrtare 126% and's H%{?%gfld%h@oftlf“ﬁé TL
h ti I h 1. 1 hat

L LFE s P BT o b an Ee ik 1T Rard g B

fixtune 120, b goéléoen;l%%&em% Jgfrlg%%tla atcg'eﬁo%%xuse

curbi ng ¢of “en 0 sture Trom outsi

C%Rzggdwlllec‘n tgl% %QEP%; ts%teﬂ ébelseLa@EI\‘%)é.Q%QB?tf)]peSSJng the

sol enoi d 20 hus mal function of thé plunger

133nudnds dgggleatfﬂ)ﬁegﬁftﬁp@% 86 's%l%HB@&YCdiQg9tV\Q>uld not
frontward fromthe closed-up position at a tine the

MUl -ieRekeatl | @AW ieh 36 ti th PTLREEsh tRe @Aflet e rcdeaks
36 is at its closed-up position. Mireover, the bellow

14 i tebashhenl t yordeior medt hésaraaridarde Miotils activated

progress of 25 traveling of the connector rod 144 in

f gnpreeaindiafethkonanuad4 openeejorx Lrviedhi 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 ishermeticallyclosed
by the bellow 145 that covers not from frontward only the
bellow—holding 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
that fol ding-back Iine on the bellow 145 10 travels so
abeneeal | ow t cavepiing of tilfe conneéebpriwwadtiay. Hencef
curbed is stress concentration on any definite point
ohethel i gdilvoReausi vif festinke oéftner%ﬂﬂéqqlﬁgcwﬂbﬁﬁéw due
connector rod 144. Meanwhile, the connector rod 144
ES fﬁ%‘ﬁ@é@'?ﬁQt%%éﬁ%&OHsl4%n el ongat ed rectangl e;

N i
gaa Ti%&ka%% £%ﬁﬁﬁ I{¥C|&%#?%$rﬁng %?g@ Of ?a}s

in
I nner i rcu erent

g;;ﬁggvé lbfg Lods , LONer 1§§tw{eﬁn%s Fotating of t gﬁds in

Wit h resp ect e connect or rod

%&ﬁ&%@%ﬁ%%%J&%:EBQE%.h@95ﬂ51EQ%aZQe@%hERMb}ééhgyﬁlth

o Its tw sting about the connector rod

preyent sdy oEhendbelonawehol diggr i xt @5@812@14‘66311&3 145 is
rectangular front plate 123 that nakes

sukfraeRed ansutdhaser contracd 1 ddrohekt oMe baadeobe iy 145
sol enoi d casing. Hence, rotating of the bellow 25 145

abhaeutrel  So axits aM bk tF £8eicty dit e mekenpirddcasi ngeddd,
is 45 prevented so that rupturing of the bellow 145
dusrbediis sttwessi aighcentration 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 waggl i ng

andcl attering, after 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.
T@msvenm@ishehsbtenbmdhcasﬁh@ﬁm&ll@Mbé5ﬂ@@tpéﬁgéwysting
interfere with the top-tier freezer container 55 in

t ok seepothapberd 251 dr migvkntede iMeerubiklal1thinPipker
i ce- maker chanber 25; and therebg mnimzed is
d|1r¥|4n|l§h%@ark9redc59aﬂ?5f5e§h§f ri fla TJ&pftrWéﬁef?%fétfér of the
contai ner 55 _and the ice box 31 ,

155 °€3RRSNT Phe Pitsrer NEst 454 S 9ﬂ0¥h3e6 EB‘HH@&% Trhgale
144 in manner the pu 154 is positi

oo B A By A A TP PARE BAF P v fQCa  eilaeh
ac%%wp%\’:ggt Q}Fﬁ:ﬁst I Eretﬁehecl%%le n\?%g)ozsqglog the doRr 36.

i'va pressing o pusher on t
freezer.,do t
connecﬁg% &56§%&2<F§HE§L?} ﬁéﬁp$%#h{héQ§o?%§game

baf, 22711 @ Mé%ﬁ%ﬁ@tf{ﬁn&)ﬁ%éw GoaThes méss%rﬂa% by
has the cushioning portion 158; thus, inpact of

caldd dipge afrahberpushern 1b4ien sha feh-8Z6Ford@@E A 36 Tinsss,
al l eviated. Hence, curbed are damagi ng and i npact

naikee sbhato Mpwkdihe rauseds iyt tihegedy|imdidigere with the

Meanwhi l e, front end of the cushioning 25 portion 158

| Scdpotatedreprer reatwimer tham fheofted moecidnitdre? 46 with

front plate 21 at a tinme the solenoid 200 is not

actheviategolhx 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 freezer door 36 issmoothly
made even with the connector rod 144 is overlaid by the front
frame bar 27 in a view seen from frontward.

Thepusher 154 has the cushioningportion158; thus, impact

of collidingof thepusher154onthe freezerdoor 36isalleviated.
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

46



10

15

20

25

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
sdrenbirlada@shgel Bl tareathd meleheld ddl®nésdn@OGdGts vabed .-
energi zed. Thus, contacting between the cushionin
pdPtFoithes8 shhanierot oot hrt fepegor Jutimuthbroetirbegont
The front-end wall of the solenoid casing 111 is

| deaeed Hsrieortaehard atrmhlihel et dhitAgn 1ts opened-up

portionlss; nevertheless t he sol enoid cas
aPPGuhUY 8 &ﬁ’“ﬁér HaA ﬁ@tﬂaﬁ#%ﬁEO%&PP&FO&‘:%S&%&WG

bot t d f 111;
tf?&gg?%%frbgeag? S0e A R R iRt Mo EPfpgein

user t tine gflégklng in and out of the food
artic 1% ana from t he main, mddle-tier and

top- t'%f bt ﬁSQQﬂ;%%Eggété§“§§hh% %QQkkgngPH%d°ﬁ44

t he pusher-ro - chanber rg and-si de and

_ l%ﬁﬁajﬁgﬁie§|ﬁk%ﬁdEﬁérfﬂ@ﬁke§aek?%faﬂﬁé ézghlonﬂﬂéspoﬁkﬂ%n 158

water is discharged fromthe chanber 152 to its

OulsSifleat cat mérd irBBrAeW ithahOf e Ficd be ehabendled.l of
Thus, curbed is ice formation on the pusher 154 and

t k@ eatoMed55q c 3t ref1 Moad &t 2he Dhd€s WS dOAWSIE not energized.

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

drTaius, hodresactZBgexd tees fhomudbgoning portion 158 and the
food articles is further curbed. The front-end wall of the
solenoidcasinglllislocatedmore frontwardthanthecushioning
portion 158; nevertheless, the solenoidcasing 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 | eft-hand-side 10 vertica
paiehtteandusife 156rand byroflesnt ¥ﬂ©hte%ﬂﬁ?®ﬁeaﬁﬁﬁwghtthe
gui des 164 and 165 on the |eft-hand-side vertica
pa&rEPET AN RAFE VS CRbrRaVe OB AN Jof Ot hégd ?ﬁﬁ*ﬁ% the

162-165 is di stanced from.bottom f

pUSTer ST CHAME BTS2 MG 9Pl G ™ s Y 8P

not di srupt f d 62,165 t hi

15 PR G EE TG of { nel Bett vdbero™ MESAn 1 4ol e
d 1 t |

Rt R R e R L S

oyt nééléﬁgué he to Ia% fto'rﬁgtisﬁ%a%e g@@ﬁ@ s aaadur@gm

the's f hat uts on an inclined face on the

oq@5e556§Urgﬁp§re§gﬁwgéﬁ cooled air fromthe outlet 63
20 is not disturbed by the solenoid casing 111, and

the sol®ngedtof@sinGeldd i 55 sbaltlayiSuppObLYeeOitdrite left
outl et 63. When the solenoid coil 129 of the sol enoid

20Qid SesUPPEE & i dwk a2 peNETr6 384 r tarded®or tiee dodr-136id-side
inits closed-up position, the pusher 154 travels to
f aramardaandrthenon eallirst ahdbg, fidrg-25ght and rear-right
gasket - pressing part 160 presses and deforns the inner
senliideg 1@8 apar 1 65®roftheheeUodendeal ingagasket Mg tdgion

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 162-165to achieve
reliable discharge of the dew water. Meanwhile, the solenoid
casing 111 has the horizontal seat face 112 that 1s received
by the receiving face 64 of theoutlet 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 sclenoid 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 her eby, takesoffthel ocki ngnagnet 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

| sashe}d of thardckr-acedbed e kptshersol4Bapuistrédet pe the
freezer door 36 via the door-sealing gasket 45; and

t hgsezechedles 3 astyesophed ivghh Bfe Hgside so as to
door-seal i ng gasket 45 due to bei ng reEeatedlg
pFABERESh NG TP ESYdC NNt R ARCRIGwA® i n TRPESAG era the

planar seat face 1 is arranged n the inner

PP e BT T M 77 OBL 6 o PSBoF o0 S i v HigSoes the
fringe-ri. rotrusi on.52 in.the first enbadi ne . At

L ERT R haBBP LB 10 PR T4 8161 Betbp RO CT o TAG H

2%%%ﬁ£g&%j.%%as%%g%%;ggdgﬁgg%F%?t éﬁé%%ﬁggldé&99%3£§§@t

e i nner sealing part f the gasket 45 a

cepess Q. d BQ?Efﬁéal?in%J g6, of awnhhinge r20nPafita@f 21 as

i nner face o e I1nner plate 41. Wen the sol enoid

CQbl pdddoh & tBREFHZed Rord3d ithBr AR@wHeQ! 3BntSs, ipRebbsng
cl osed-up position; then, the gasket-pressing part

16Qret e iRusherciddoopr essEh ABdsHef arsmithengaskethan
45 in a manner that inside of the chanber 24 is
cemuiBkecahedpwsitdr the quistedethe dienzurshiods Bhevia the
negati ve pressure in the chanber 24 at a tinme prior
t hian r-48ativat g4 ke tddor apt gsisi nguipardt 1 sllla grigsdeo richgion
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 45 and comes to frontof aplaneofnon-fringe
part of inner face of the inner plate 41. When the solenoid
coll 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

49



10

15

20

25

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-sealingpart

50 is deformed 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 time such force for taking off is
appkt ethe clopherteekingg P2ot nh@lnaregf.esmaﬁs,se@%ef%% Kifhg
magnet 51 is easily taken off fromthe front plate

21; andUFheruassdérerbudde 380 PEASIPY Ridied®l tip made at
frontward fromthe cl] osed-u osition, At a.tinme the
déoFins E8gilRgeparea il BRLt %Oghs Fhésgb%ﬁpi %Yaé%%ol%ffdéfand
the door . 36 by way of the .cushionin t _158: .upper
AR GRS SGaghl ST 5 THeHe reg e Bos5ues tpHERghed
di_ stanced fromth asket-attachin face 44 of

e ORT AL P AL S Ep Pl e 257 ARy, o

PIRIEC Y 41 PUEIT 84,50,05,00, 0 Skl sk,

sqlenaiyd ¢asing Lh1,has. anshtis, RO 1%%&?192%{%%& . The

bottom heater 191 as fixed thereon, whic shaped

a%o@rsﬁ.e@%s_ iMydph st far g?gsélefs anhpaddatofaab uminusn shaelsrd
and a heating wire 192 sandw ched between these

sheet szireNsudh@osob enei dakasd RYL1ld apbhees aloetiod d 02@Dng
is arranged as fixed to cover the bottonmheater 191.
Asnaghewnsin Fhgs, 22ie ttheksod engindt251 ciovers183 twenonff
its top face, a top heater 193 as fixed thereon, 50
wHiroh tire: Shraped] atse al sheétthaentrdes efrglared3 ©f s @agaiy mefred
al um num
to frontward from the closed-up position. At a time the
door-pressing part 161 abuts on the seat face 181 of the door
36 bywayof 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 thebottomheater 191. As showninFig.22, thesolenoid

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 prestored in the ROMso that on-off of the

t opland shobawan 46 shehter $nE9Bs drdrdd pij & pedgeot aluminum
according to a constant pattern that is comon to the
t opeahsl abota bak hewt eixe 193 sandwioed RRFEeED APese sheets-
heating the solenoid. Fig.23 is a flowhart show ng a
d&bsgi 30 6m0adt3 Met s afrerPERt thrBCess PALTUH- S RERGt 1 of -
circuit. The timer interrupt 15 pro sing i

| &hnEREEHY PReteRPILA bz?tEBﬁsl?%ﬁﬁeprtsi ﬁggi s A?il- or;

dth [ h in Fig. [ [
o opped R P T AT RETEP s imitdrr ok b etk TRt 145
rest d ft l.eti ' i : -
fraa%%fﬁ%; UL Rt of Sptiob g8a PRl e A R e
U, er - r.gi r
R e S AELPE po Bl BoNERLPELENRED! AL LN A1A0 R re et

| S s & ehed tes GRSt at ecben st BLi +aP inadhebhedvith a

heaters 193 and 191 are deactivated, and is sw tched

t @ Gest dtesWhei thent apmand:hot §0m fest ens tdf3namdt ton
191 are activated. |If the heater-energization flag is

deier@i-perbd @nd2bobel Onbdst at@&rdihggoesa tonstept $RZ.tern

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

whetzhters 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.l17 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 RAM 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 S22 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 8f tige stemdSehe 1tl0shéaternigmsy §ivzaee S| gheter
switched to ON-state. Wen the user presses the

mardRA T eperatliagnob (e JHIBES &N -s52F 7 178 Re dobf 986Tiepen
cl osed-up, the solenoidcoil 129 is energ

LR druDi HeEore ONORT HeF HBGRE 11 GALE T FSe0 Phe Bop 1!
et e o b2t AP S e R R PR S pngesule
e P Er g ch e Bt SEET e IR ol 0qr NaeRNe
{ RBbESpRln g nEL AW cHiRald FOT BUOLS o LR chiicls 6h

O%F')S %\?\?:25':"“:[%’ g%@rlzot Q@eﬁi $orL£ontagt S.1a (S f:@%ear@( pbR€on
bell o e

20 45, dew formation Is occurred on t

S%%E%@?sl@@qgﬁilﬂb%ﬁehn%iVQQ@H.sﬁhhﬁ,qﬁ%@@tﬁ@gkﬁﬁatimer
cl osed-up position at a tinme the dew is attached on

the s face rivhe dewdy dewavad es weuhe be foozeandt @he
forma frost or ice so that the front-rear traveling

ofhebher-@lamngentidd sy dsbewstatdedobevasisetd.nsi de of
the freezer 25 chanber 24 is cooled by air discharged
fr om awheut tlet vand dreeseS2xpuhnbketsl GPe@3toon thhygton 86 at
cool ed-air duct 59, respectively for top . .
atimethedoor36isclosed-up, thesolenoidcoil 129 isenergized
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
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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 by activating of the

sol enoid coil 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
heater-energi zation flag is determ ned to be 10
ONuEtealte 607 63 goethd copl efreaist 8pcis2P, tisPreepinehy far top
which the value on the tiner T4 is added by a unit .

t PREt 2T, tIEhEr ¢4 2p8r cambe e duift SCU ™AkRE qREpSed PAgmegmain,
timepoint the top and bottom heaters 193 and 191 are
shirEehed iteg B! Ept i St e SAPE TS ad AT ad iR EBP G '€ Sade

t st 526, i t t 527 t. which 15 the ...
oL L5201 0055, 005LaD. 0BT oL M e 10 B, o
440 SbL I LT 0l o2y PAESLRL e e, ML
them, | ! 8 i | i olenoi
bafPorthdatorst WA o Ak R f PP g eng e

ggﬁémﬁ& $1€Ps Igggtecﬁt yhi chedhe theatere+e8ehgiizk Bd stk agce

Is swtched to OFF-state. The top and bottom

heat ers Y93 and439is angrdgacti vated when the limt
time L1 is elapsed fromthe tinmepoint the door swtch

70 i s deaghivabederIheddimbtién NBldgl isS &Aterasnadt torebe
required for raising tenperature in the sol enoid
charbestd, 18 t250d0 faohenrel shep dew forgrebi 926, stdehobhe
surface of the bellow 53 145; and inside of the
sokéneiah chanbenerl I8 is dvskdedy by urhé 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 527, at which
the value on the timer T4 after the addition is compared with
alimit time L1l that isprestoredintheROM. Ifitisdetermined
that "T4 2 limit time L1" 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—-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 andl 91 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
191 Saranchstbvat ed. LT lenhad Hdwmers hre 1&@%@%%%
deactivated in synchronization respectively w
bégrhAtng o3 and L8Adiond Ydiora? PeFiBHtRUBPY A Rﬂﬁﬁélﬁly formed
probability of the dew fornatlon Is |large. Hence,

efér §REtafs 6F FH% R dhd“Bott om heaters 193 and 191

i s not |n|t|at ti ne peri od durl
heat i nd s tﬁéf %@B%§Fm nEigRYY o %@ﬁ ﬁ%??%hng
of the heater

Sfﬁg PF%%F ﬁ%lg?%gpgb%%%om% aEePn?93gg§Q9l g&r@anged

I ce orna Ion IS cur

Dea |v tio e 9 t
1nacthe ﬁnotlla k{]a e rLfIS]‘S”c)’fé apseg&?d %r s@loice

tIﬁE ol roma

t 'f%%ﬁglcg(gn talﬂg st%qﬁlq?@t% %h\legf?’llﬁ*@@r]-% areacthbyated 200

e energl zi ng the heaters 193 and 191 is

magde PhlhedirdNgothePepiagk havi ngord Algs PF ababiddd Yne
of dew formati on. Hence, power consunption of the

h%tlj%h§1é-%oaﬂ£j ak91vhSe@l S0t tdpgTHRE HdOWOMI Hedteirs PId Ahd
of view. 25 In the third enbodinent, the top and

batstiorarkeaiarisat83. S#hand 1194 neytdres ener gidedadond 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 1is 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
penioP1102Y e eomprigssiopn I81lstine Spetat iToAarddcaPP et &
energi zation ratio "B" for a period the conpressor 18
i SORbYO} ri-Soperatirneral tHY ofi Foe difffodretitt tamhaeaters
limt time LI may be set to be an average tijne pe %od
r diEd Tof™ P RSErHAS /GLATP ALt RGIRT beD B oot - 3e"
to the fully-opened position, Hg?e o;t an %5 i n Eq .
f GoHCHRYILIEE SHF et Lr MRS tRe- 1T 8R2SPOHo5F %81 4 ?hleS
closed-qg 8%§ition. Iqigtger words, the top and bottom
h&SFEFEICA g8 AnEC1 9T Hay “68°ener gi zed only for a

R

cl osed-up position. ment > 20 Fi

S%%\Q%, aerg@.lgqizlinSf oﬁnch%lsteeﬁ@ﬁ@r§_ hg?rbé Sk yn‘i’tacc_ordance

processi ng executed by the CPU in place of that in

Fi@+233bpddatibhesieakesr eneraigatianr filsag fer Rbst Bl eihe
it goes fromthe step S21 to a step 531, at which it

| srdetermaaed hAdd athen dorgSwhtCon réd@ibs"ANsstad @eatiod
not. If determned to be ON-state, it goes 25 to step
528 @npmisebrileeis ap @ drabhomdentaer snshkd3 zandod 3ktio
55 are deactivated; then, it goes to step 529, at

wWHiB®h fohea 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 andbottomheaters
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 $31, 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 S$28, 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
timepoint the door 36 is closed up. The fourth

enbodi rent has fol | ow ng advantages. At atine 10 the
sarendfc20Bties’ atheat et YIRS tiep e 15601 oft heat & sthe
193 and 191 are activated; and at a tine the door
sWeeEPr FRergiagtivatéay 1 RELEOEhnE PoLEsns Fldt-er Shus,
193 and 191 are deactivated. Thus t he heaters 133
anBe 19%P 4P BehYl 26ATBATy TorE betidd RAavsng > aoht yif

babi | it f f ' d f f the bell
24 B08ILL Lk O Lo 18 0 00 U305 o, 116, BELLM, oo

;g%‘é?&eonof niRg. bel L pde ﬁéf“ﬁné %o‘igﬂgﬁcggﬁgﬁ%é%?@% hLlBeq

ence
Wer coﬁswnﬁlbn 0 eaters

! bhiyRd donne s L dTPogh get%agg%lgt 2hs 0vS B Bt akda

alternate tlmer iInter processi ng

e%?@HE@rcpMy teﬁ@rgﬁﬂgno Pltﬂ%esogfenbmétcoii@ 15i9gt@§ ‘t ﬂnts oint

the heater-energization flag is ONstate, it goes from

theestiep B21ste1éstep 531, at which it is determ ned
that the door switch 70 is ON-state or not. If

det er mrpaedot:othenth Sicattehad fo1ge@sngtaviieaddsep A28t ime
at which the top and bottom heaters 193 are 25
deaetsodatredd 2dens attgoesl,t ohstep 529,battowhiedtetrizel 93
56 heater-energization flag is switched to be
OBEddPakeecactivated; andatatimethedoorswitch70isactivated,
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 531, 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 S$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
determined 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
syaeheorircapieat gt Hliedi £5 a¥iiighel Fe ot il shdbvEng of
the door 36 fromits closed-up position by activatin
the soffér&it@rEénred tpooe iandf f1id aiéat esd R Py the CPU,
deactivated at a ti the door 36 conmes to its._ .
chEsBRUFpbET t1 6w, gg?’ At ¥ Che i he’ A P il e FETCT T4
el apsed fromthe activation of .the sol enoid caqil  129..
TaTRRE trid B el T 61 Bt ng S b agds TTEDeH
when . the Limt ti Ll.is ela i nce I Mat LoR.
D LTt L 5 kansed ance cagt ik bonual,
_T_%tazémg r'glh%EQS'; ftﬁghe, qgo oei\g‘ot EPegosz!zﬁ BQtw}@ﬂH \Eﬁgegop

en tenperature of t sol enoi d chanber 118

a88%dt@oft Hemeh s devy foh matd Qs dsivwRde. 2GR, it goes
surface of the bell ow 145, the heaters 193 and 191 are

deacdicat sl avemich dendoqr 38ek§i AtidnNEidSis switched
cl osed-up position. Hence, it is curbed that tine
pebi odrfostemear gi zrags t hectheatebgerd 93aand Adlivheeomesn
unnecessarily long; and thereby, power consunption of
t Bgnheaders:tios wand b9t iksitg b Mfedn oyt n@EingS) ik te door
Enbodi nent> 57 Fig.26 shows a detail of a further
al3ttefrmat et$ icheped-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-up position.
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 , it ) 3 i .

a(ra] d bof’ ? 8 ?r% ﬁe%%‘oewrsg o‘:‘i Séé garlzlt g%acatsi jig/uarttz%;rv‘,%g %tg ﬁlté%[jee |t 1?19ne g
0oes to ste 31,. ' jt.is. d ' -

ORERLE O BPo 32 B ML LA byl S SIBEDTIT BIGUNS REEE in

t 9ig‘?29\|' skaLe Réaéék&e%agﬁm&lhf@g at oN-heasten tbdes
it 542, at

oes to step , ich resetting of the tiner

T ba thRde b ohakes ac¥akue, ot whOch ithenetrnshe@whddher
15 the heater-off-waiting flag is switched to

O gt At & ol -Lhec i heat 85 -of Erhavainti g ofikagats or not.  The
determned to be ON-state at the step 541; it goes to

stheptbdd fBlvaWi gl they vid uRrofdettkentinivey a Tdedcs iaddiech

by a unit time T. Then, it goes to step 545, at which

t hemvabueatomwhthe thargopTondfdcdrtotheeaigdist LA 4l 192 are

conpared 20 with a limt time L2 that is prestored in

t heaROMattdd.i t I sletgdenénead fedbe AF-5TELE, lithipes itpestep

L2" holds; then, it goes to step 528, at which the

t 63 lamal bbi torhilisehel rad1g3" erdh 99 T4y 673 de&ct s dtgg e’

Then, it goes to step 529, at which the ,

héear - BhairgP 260 i5Pf Paly S Yttt Réd’  GIORErSEat dPether

Thus, the 25 heaters are activated in synchronization

Wit PAPT i At OF *Be10AtRaPtl Hving” of the door 36

fron1|tf% %Egggﬁkéjd.%%sbgléﬁLstate of the door switch 70 at
the step S31, it goes to step S42, at which resetting of the
timer T5 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 TS5 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 $28, 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 tinmepoint 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 aned back to its closed-up

p%%%%g%g F% 1g§popf %oépﬁﬁﬁ%&gmcbéyﬁﬁ_ &&q5%051t10n

heat e otton110 heat er s 193 and

f i
Q%E%Kklhe progggeQ§ﬂf9B9da%olbelb9n1$n&'EH% Hé%ters are

t 1ty of averting the dew formation

0Ny 3WF {268 Of 2 Ehge bEL b oW A A DEE 08B Ba @RI F hinghElme pantlt
frost or ice fornatlon becones even harder to be

0GAY Ledr soaventhrEnrbaditerhe dboAd-upspaeiafort.he
freezer chanber 24, arranged as fixed is a

5 t enper atHy eisEnNsAbodiMdrchhas oot peih@fadirhetadest.or Thdhabdp
outputs a tenperature signal at a | evel dependi ng on
t eipebat e hebnetha 96hanbepl 24.e Theciciontted| wheinr Elyg tlimit
determines the tenperature in the chanber 24 fromthe
outimst k2ds eérpecdf noe 2201 vdgival o hikbe dont sl 5Cber atThes
of a notor powering the conpressor 18. Fig.27 shows a
detfidr @fe doast 34 £s marehbpchle ditgtleseimeR POF ht iy u]ﬁiSlde
processi ng executed by the CPU in place of that
FiQf 2&e F?l%cﬁéo?héﬁ%%dufgl a9 lil%a"cféjt Swﬁ%ﬁ%&%aﬁ% botton

ON- st at t step S22, it i
10 CHeeq Giipern ane 8 o ere T et hagort 4 il She

d r
e£§{ QS&EII’ g15££ JE q@%ral aver%?nglt ga&ew formation on

surface of the bellow 145 becomes even higher; and frost or
ice formation becomes even harder to be occurred.
<Seventh Embodiment>
15 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
20 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 S51, at which the temperature

25 in the freezer chamber 24 is determined from the temperature
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After determning the tenperature, it goes to step
552, at which thus determ ned tenperature is conpared
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
st;p 5?2, that "detected tenperature in the chanber
>-S ¥\ f or mati on val ue” 10 hol ds; then, it goes to

step 5 t i ' _
SLeP S GULEN.LRG AP Rt hathom s hesLers 103 8ad,
foll ouipg ﬁq}’sa%ggﬁﬁin%]@%%mpgpgtﬁmgr BB daNwt e 2 dew

freezer chanber 24 1s higher than the dew formation

vat U6, +8BEKAN 2a1HAR 1Qfp e ot op 1 and cheit. omhedter SrmakBon
193 and 191 is not initiated even if the solenoid 200

| syAGilat et tdhesa dhe shepaand eobt amrbeat eise 183t ands
191 are not energized even when the door 36 is noved

f s Matodsf ngtOMauts ddvosedmatpi posht sanfacd bftiie bellow 145
tenperature in the chanber 24 is in a range not

C aats iangi met hiee dewr f30r it bean ow vsdricawe roff rivhet et @ypd-up
145. Hence, 20 energization of the top and bottom
hemteirtsioh93 Hndt198 @ttenminedelssdhye 6Eash giferi §52, that
averted; thus, power consunption of @the heaters 193
antddigrties temndraturei MrddiedeWaro$h “edeN B A ORhY 3 gre”
t hrough sixth enbodi nents, the freezer chanber %4 nqy
havel 45 it ERpRr dttuPee 3 dRsDYER RAL: dtft Pt sh ghepbop and bottom
t enper at ur e_si gnal dependin%ﬁgg the tenperature in the

chiaedleits 8632279 1524 Rrg pgt Case, it is desirable

to ta i : : ‘
keTlflglsle%ve\aﬁnggsembodlment 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 initiatedeven if 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 193 and 191 at
unnecessary occasions is averted; thus, power consumption of
the heaters 193 and 191 is further trimmed down.

Ineachof thethirdthrough 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.l7,
the door-opened flag is switched to be ON-state at a

ti t (o] oi 9.is LV, ; - .
LT DEoefs BRote HsE0 e 1 kot A0 L ke F1Bhipae,

t%f*e@_rq:e'%e%@ﬁﬁn@blqaoﬁrg%aftaeoiseh@%iog-sg&hed 129918 the
deactivated. Then, at step S23 on each o FIgS.Z%-Z?,

t Reepogpand Lot om heatres . 193 @nd £194 iaf Beb&tnrlethat
in synchronization of activating the sol enoid coi
129etdbtdd teagbrofutdiant bhs dcHanbewgh &V Edthation value”
enbodi nents, inside of the solenoid chanber 118 nay
becheat ethdny ehthesp ame bt tdwe hehbprand behtiond heakenst
193 and 191. Each of the third through seventh
erlcodivaeed s may i nclude follow ng manner of
processing. The top and bottom heaters 20 193 and 191
ar e actfagateddtipasedrdhhdet @y aevAnid ehmdirgatgaey include
switch 70 is OFF-state, irrespective of ON-OFF state
off ol hewing|werigied edi Pracwsingd, AthetespSane botd-dmr the
heaters 193 and 191 are deactivated if either OniFOf'
f SOPSRPRZRe) L9 155 HAhe AR ¢ B S et gt e h6t e o 1d
wor ds,. .energi zation of the 25 %.p and battom heaters
S TGy 58 GG 168 Ha 617 1 s Butt T s degned
enan I%gtslwol@cg]édtthoeb%o<5]:eEn—oslt%t%oéil: al%ci)me 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 solencid coil 129.

In each of the third through seventh embodiments, inside
of the solenoid 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) is

determined to be true. In 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 freezer door i sh in
R St B A R et e R R TR e
construction. . [ r.ra

;ﬁé AOEr%I&%%e?grﬁ%eg DB Al J{%_@Egs&ﬁ] ﬂzggtsggyﬁm&on of

rails nd and | ef nd si

PUHd REpPACk &) @EIRNL St 1Al 10ar gngngaged with then pins
at a tine the door 26 is pushed back 15 from

front wag\d;rnandosPrdngsnt hat s appidiescsgring force onto
the pulling-back elenents; so as to achieve pulling

back of3it heprd@ofe 36 ndp tomd higs clagedd upragpostti®dtidnnof
each of the third through seventh enbodi nents, an

elw@at Koer &b fchmay .be used as a drive source for
actuation. 20 <Eighth Enbodi nent> The door - openi ng
devi ce THED rie$r ¢oasd rarc bédeash exipltaeneldi rchehebogh Weerenth
t he door 36 has been closed, the closed-upposition of

t heenlgold e 86s ingy Wi htde aedchynbcplup il igobhekk construction,
construction that is conprised of; the magnetic .
pllat @8ighttdehégeorer seprrends PBLoPA ek Vst anbodirecal
rails 34; and the el ectromagnets 37. At 62 a tine the
usEIr IakC Pries S e S HePraPRial LG ek &t Fohe tlet Sheger door 36

is pushed in. It is preferredthat 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-rear direction_and are arr e [
ciargf]rﬁ? e@leentuls%f Ckfaascgrg gl ﬁco N rgl\&}vn %ﬂco%e?ﬁgyggﬁ%tﬁioge%'
204 that 1§ 1.0t fs Blass arLanged e addrsbyen of
t%ées%aléa%?%c%g?gggs_t%gt azgg%’e o 'Phe attractigen J
f Eire(\;fﬁc_gaﬁ ot %dpﬁ?é(ﬁlgﬁ%raﬂ§@gsfﬂ09% PlheE.atASaction
a

snown I n curve of the attractive force in a graph

Ofaq%iigsg%or@efoqr&?e r@fuﬁr@g.bﬂgn@fl_ﬁ7ts|&et}gﬁsk1% £48e N door
| ess than a load "LI" of 50N 15 is generated at a

dizst 28GR veanggwahd fFOM 6 moswhl-eh dordiccah @ bé h@ened.
cl osed-up position, to 47nm where a door - opened

posi ti @ shéwit akerigs2d @ham iThepartnabl Wisstabcer ange,
"B" from47mmto 10mm generated is a force
overeceniagia 2oadhdd 2uxdflivhe fakeezep2 door 288, andich2ere
pul Ii ng-back forces of; the magnetic plates on the
f i veptarrbe ablel isdgehse@4rontra chl @dteromgnent 3zarahd eclyaon
mechani cal pulling-back construction. In a distance
r gl aTe" ar gEsdarsduid & Figrsrpiepwiicdnitagea©t a hollow
door-open activating |oad "L3" that_includes the .
putilitRgrbaek PReece bf-hehet T ifPSTefovabrast 41% 2342 2iff @
friction 25 forces, .so_as to reach the door-opened . .
postidenot atewifi R tthe? V63 58i StHnd S 1S %getﬁleaggbrﬁﬁt”e
H feocrtcreI gagutrvgoer;])teaﬂgpcliisetdantc%dt Igleon(l:oelalch 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; themagneticplatesonthe 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 (L1) for taking out the
gasket 45 when the door has been closed; ahol ding

g2} 1L Lhe Tmehant eal, Ul L1ngs haglo GonsLruat Lom

rmva e ral rirction

doorte}ée( é‘ en01d %(ﬂ:ﬁlg Isre‘?dlnr@}ﬁgglllgr rtﬁéjc %hé%tt-EQH%lVé lf‘grce

iI's easiTy pushed out up to an opened-up

P%%h%kgeed I‘ﬁl &Q%%ﬁ%qoy@ ppstiiomdeas Nofq bndigateedcn
stroke (65-70mm of the plunger 134 at a tine the

sqke@gbddgggﬂd% rdbo&nergi zed, and does indicate a
position distanced ?ron1the cl osed- up positionby about

200mMt an3Q0aBES: anbesithén®f VIDERPL UAnAGEURND @ ted abye e
di fference between the force generated by the

sahenoj hc2G@vand st helaknad fiae @penri 61f atheacioore f&yce (V)

energi zing the solenoid 200, the plunger 134 is noved

2Ghokmoughrithe opi pric20Iobye therabtpact i ve If; op ceofaeoril)

its closed-up position shown in Fig.30(2) to a

j Wtorotitk posicvitohhs hinakeitn 45 Filgen 30e1)90byiagvbeenrrileged;

spring force of the return spring 137 so that the

r eatfmwlslgrfuopsge 137) p§ teerprbasker Upt tid nigr Bag t:@lh%ﬁréwmn
qséessed length. At a tinme the Elun ger 134 nov c

h,t 25t HEY Ah Bt OF SocPTH ARE g SRR S Forwd ©

as to_push forward . 64 u 154 because f.ront

et iSron e EL 6% Bt 140 angageber o6 19 casii P Bushes
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 200mm to 300mm as 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 opening. The door is opened
in.,a _nmanner follows., 10 As _shown in Fig.30,,th

sor Bt sag Bas 2 gt g Sriait TRor ey Puan s Maaoes
a ' f at _j i - id;
PR R A 1 S A
I iﬁﬁﬂsi n.(a the plunger 134 being 124mm

an %gﬁgt dfﬁ%ﬁéi%%&€6f°of t he connector rod 144

bei ng 136mMy,1whb¢h b8o19srehativaly 1A ge sompar edateer
t he di mensions of the yokes and the plungers. At a
tigmuatifperidg1thgedods 86, pidie rselen®itth08onhéctor rod
ener gi zed and the connector rod 144 protrudes forward
byt 443 trar gellidmeNsd s deakt exargl;eand hee ptluaker ( S) rofres
pushing notion is set to be 64nmin the enbodi nent.

20 atheby ether Bpspridg NPprid7ohaheanethtn metréhy ICONprEssedit
length (P) of 3)Tmat a tinme turns of spiral are
alettued s wict we iddjngaer i t ion@s epAr isuéhr seat @cchs b céndor
of the plunger 134 does not jut out fromfront end of
t roepiipe - 20he dadr gkavirepedeht e¥ Ma@Rer ofs afP degénbl y
consi sting of the plunger 134 and the connector 25

rod 1445 §hpvRiit Bhed Gt thAsTUE 6Lt HY prpe 26309 g5 rake

atime the door is bheing closed, th ol.enoid 200 i.s
of 67mm, which 1is aboutg two t?mes ote t%lat Qn 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 136mm, 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 an ultimately 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 t he pi pe 201, by adjusting

wei ght 5, of .t.he plunger ; tlﬁg o@%dcoﬂ{lae%%nc!%g’z%?%s

10 By a ove cons ructlons gravity center

ﬁt Qﬁéﬁdf%'e}ée i sl 1R kﬁ@tpb EQH‘H\JJ&% RERE 2L )0k O

y at a oor i's g opened by pressing

' %@efhé aceuph stpt}gnlgow7 1§6oé’¥ntghe>§@§1d@<ﬁ3h@( sk8Fpd®334 on
that Is pushed forward by the plunger 134, but also

atena {dBctiRe-Aaek 151 Rekpgs GuesrEr aRdri/AHS nbhend 2 the
pl unger is noved rearward by the return spring 137.

Thusngeyens tuiddera 1@ ganisig oke. difeasheRatéhenpluagety
134 woul d not cone off fromthe pipe 201 and thus
weighdeet b® bifl e dhsenrichat coef iettingeof sihedbhgngkre 13é and
chi ppi ng or shaving and resultant wearing are not
octeraoatdecThsed i hé idposiopemdat deviceshashtd v fomeg twaod
lifetime. As nentioned before, at a tinme the door is
beineg wperred,of flramtredl 0fy ehii Pligggerd o84 ohdhied livsger
nove beyond front end of the pipe 201 due to 3mm of

t Heduppiinthelopresapressyd Héngth  (P) of the return

spring 137. Thus, not only the gravity center 25
of tI1eE§§§€ﬁﬁ?yCQﬂﬂtﬁ§F§bo%F¢nﬁﬁ?e9F€V %ﬁ“quBFFLﬁﬁI ot the

qu\%?%%igg%@sa%kggsc ﬁﬁfgpﬁrt Qgst e pl;geel2%? o@or@g % allccime
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 also 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 fromthepipe201 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 also amagnetic equilibriumis 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
uld increase di si.on_and 10 wej .
i e By R R e PR R T
r [ th [ it n
L S e T henel "t oekrase

Ofre%gﬂﬁtl& Cfoireé ld—fxth@‘rfe%hkﬁrsgrti%gemg.b et Qrﬁpzld'tenoise

pl unger i1's expl ali nedbel ow. shown in Fig.31, a

hald aw: eentr opartn@0me0o6avié Yadssehorard 15 on
rear-end portion of the plunger 134" in the sol enoid

200" i mer depvé OatakeiagWer ghhe hlaanee; cofitar wa) gbt the
el ement 206 is attached on the connector rod 144'. In
af-grenBdy iconedst endedi tea s ungar clot rad ytHeocbimector rod
al ternate enbodi nent, length dinension of the
cdrdectorhimodhédfdives 28t ntighlieb¢ aregler by haner2@stimtlepfth
the plunger 134; so that the gravity center of the
assewbbyon comsi stttieng yoket hd0pl ungélevesshalrpa/he this is
connector rod 144 is always positioned within the
pidicaguant B besepppt Fohs dfotlte iseverar VAirspsior and
the Drawing Fig.1l is a vertical sectional view of a

r §¥9ii9gér af orhofdoor5oPEREYY EMdarneht’ % KBUF nvEHIS SR Y

showi ng internal 67 nstruction of th friger r;
affec%s requ;{redstreng %ofat aclngnggltegor?t{leere!ﬁglegeaga or,

and damages efficiency due to leakage of magnetic influx.
Analternate 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 solencid 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
thatof 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 i1s 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

1%0%%§9£€Fﬂn§ﬁﬁg%hgerP%FEESEL{PQ gasket when the
freezer door 1scC osedfﬁb, Ig.6 is a perspective

Vi ew s i BY; L NS f a. hani [ ;
o Y 001 e e By LR b2 TGN DI G PEERS

mechanisg RQUsi NG 186888 ck fofa ST AL TRAYAL - GRENM 8RR ce
buttons "have not been pressed; Fig.8 is a plan view

show nestheriNsiadegsf # tMRCharisfeheusing recess in a
state a manual operation button as been pressed; 20

Fi 9.9 imiqa4plan parewashwispgcai ieehanicImieeess gavwebr,
that is attached on the nechani sm housi ng recess; Fig.
1GHosiian £xpkedet] cpepspeatdritvénvd enaoé aa toatakepedddng an
device; Fig.1l1l is a perspective view show ng a

salperoi dreasimdoo?Snat tachied fonetdre doetragedaterhedrom
Fig.12 is an external view of the solenoid casing as
wdlhe 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 is a perspective view showing inside of a
mechanism-housing recess;

Fig.7 1is 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.1l1l 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

verti C%ﬁ S?Qtll og}lagx%/%renvgflﬁlévpo% éol,le%%qwl lne a%t‘%fl

t he pu presses reezer OOT 1S a

chart %?§¥kﬂg_a mai n processing flow 15 for a

contro circuit; Fig.18 is a diagram show ng

time-wigg feliatd QBShi 1 ANPIG, sEDV Rt st ats @fnstruction
button switch, a solenoid and a door switch; Fig.19

| $Vehnti @@érsc@fehllaaahew@/vﬁs 4 nsthicg. the SHOMONG 18 not
construction of second enbodinent; 20 Fig.20 is a view

| BRnargaser as in Fig. 16, showing a construction of
second enbodinent in a state the pusher presses the
freezerridoory4d Hg. a2lsdcsianyi ewien sshoahner ths iimtErgal
12, showing a construction of third enbodi ment; 25
Ficgn22rust ipnve 2whe hoar neprreimoade i ireFga st@fe shewiodgnaid
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;

Fig. 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 shown on Fig. 3, in a state the freezer door

o%e%@ggt lghgg éhg%dgkggp showi ng a rel ationship

b tween trac I'ng orce and nbvi ng di stance, of the

sol eno'Eq 2%' g’(}_lb% &a%%tskgw1%bdaep¥é@él\§sl%f flhﬁl of tlmer

door - openi'ng devi ce, respectively in a state a pusher

i %rﬁ%@&ﬁ%@f‘c% ARk d 4y 18 oSt At Bea i 40OKe ESnelsedicikuit;

1 is a side view show ng a nodified

enbodi rm@ts.pnez7 doQr topanERgridevihce msidmdiki ed #irgQnes,
that shown in Fig. 3. Reference Marks 1 insul ator

casispgct 2te Iy eRbwil @b @iro2éd sk rezer fahambatsod@dhen?) fifth
front frame bar; 34 first novable rail 34; 35 second
naradldenerai 151x36 Eneezaterdoany d&vataor esbadlingnt;
gasket; 49 outer-sealing part for being clanped; 50

i nner s®d.i2fg jpart prttikddvbeiupguckdnpddp 51idvockf nghe
magnet (permanent nagnet); 52 fringe-rib protrusion

f glodseirngn presiegdce 638t loat F1or 25 loppettaticene rigesger
contai ner, for discharging of cooled air; 70 64
ré%éﬁVﬂﬁgOPﬁééi 70 door switch; 86 nanual-operatlon

Fig.29 1is 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

| eft-hand-side_partition, wall: 151 right- I- S| :
oS POran St | REED 1 et Rl B ERARDe gy ion
p r._rod; sher; 158 i.ani tion;_ :
S Rt B T and % TPsar e Y s ogenino
| &flihand-shde, QUid8S:as104; 163 28 ddtoptd i ohts gubgde; 118
an§ a rear-right guide as r|ght-hand-5|de gui des;
175511431 akebthndand1sh de) g Hd g hyandusk de HEal bw-tube
hol es for discharging 15 water; 181 seat face; 191,193
baiH@euandetop ;heaber sr@s hRate $SOHI&BFgedOt; 127 coil
el ectromagneti c sol enoi d; 201 pipe; 202,203 auxiliary
y kS ng204 3yaKeing2@5 cavi taturdQnirigght1 38 ememio;id dGver ;
gravity center. 71 Clains 1. A refrigerator

camar cstregrtoancadysul 4% oeltasifng (Bl ihbatiffi;s bikrshapedr
and opened to frontward; 5 a storage chanber (24)
arfrramtracteifpltfig tingul d#8heedsi N0 Yet7handr sigs Palgortion
(36), which closes a front opening of the storage
cherier (23) andigifi-ehAndotdle a eentather (531534, 55) 152

push-rod-housing chamber; 153 pusher rod; 154 pusher; 158
cushioningportion; 162,163 a front-left guide andarear-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 drainholes 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) and hasapl unger (134¢14&bas is novable in
front-rear direction; an opening (102), which is

fornmed. on fregrt geaklccef coh@risamenoi d chanber (118)
and is opened in front-rear direction; a rod (144)

that ks ankangedrorakhagPlngehatl3d) ok - Eh8ped0and opened
sol enoid (200); a sealing elenent (145), which is

tachedyongthe rod (144) fromfrontward as to
hermetically close the opening (102) fromits front

side an I 32
front?r%g?§%$§€§?%§%gg théq?%gb%l H§°¥é§T?%§Hiaéd}-@a51ng
ggﬁher (154), which is interlocked with the rod (144)

at outside of the solen0|d chanber (118), and which

t | f d t th th 134
and t ReFaaet 1aay P bt %tlﬁgsecﬁa Ergagngp?%%s‘g f the
f d f t d . , d wh

ST st Sg%?f%aq S@uﬁ}' Hifie %lal&&fqé%es%‘* 55)
S reetn eSO oie 1w i%sa?n@rrﬁbeorc”d' "4’ Bopertowe pullea

(145) that is_fol ded back at between two ends of the
BF | o SR BY Y3 hsiadntg n(34,35) 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)
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 interlocked with the rod (144)
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front-rear direction is being varied in accordance

with noving 10 of the rod (144). 3. The refrigerator
according to claim1, further conprising; a polygona
head (149) that is arranged onfront-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
aacootdiidg o6 thei splenbudt beambeonpil 8l ngand which travels
hol | owcyl i ndrical tube-shaped elenent (120) that is
farwandethn icorijhecidlcenwi dh dienbénng&t8)1andans Upemed (144)
in 20 front-rear direction; a structure (123) for

tengagemRn thatirbseardeded sontbhortabe-fwmpeds closed-up
el enent (120) and engages with the sol enoid casing

pobilyics) 8§ 463 G eakasdnenefat @ dube- sbepeted at a time
el enent (120) about its axis relative to the solenoid

teRSidp A kBY)): 120 MheyR{n the rod (144) is inserted
t hrough inside of the 73 tube-shaped el ement (120)

and j yt spout Lo {150p56F é@@of‘@hﬁ@otg c‘fjé]@iqbfr {#dBdin the

5. The refrigerator according to cl a|n1 further

SR, g%ﬂgmeﬁﬁalgg%'%ﬁ*ed( 8Pk b%‘%?@ efe;laegyé 18% back

arran n rawer door ront rane

1) an e%%&; (fron{ "’\I}?egt 3'832‘57 ?%2@9 ?iésoﬁfn?télqglon in

ffrorﬂ:g—rear direction is being varied in accor'dance with moving
of the rod (144).

3. The refrigerator according to claim 1, further
comprising; apolygonal head (149) that is arrangedon front-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-shaped element (120) and engages with the solenoid casing
(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 claimb5 15 wherein the
pusher (154) is overlapped with the front frane bar
t(B8)- shapRVé Bameae N frmamariuabudi e crban, ofitha solenoid
time the solenoid is not actuated; and further
SRMYdESing ggn arm (155) that connects the pusher

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

accorgi ngdo ebab-myBVhsreiftdhespushet (dbHmi S, further
connected fromthe rod (144) through the arn1(155) SO

g face of the pusher (154) is |located nore
re rmar ‘han front face of front pl ate (21) at a

time Lh gt?;?ét?n&ﬂ | Sk detate %n%@isa/? %h rranged on the

refrigerator according to clarm

B e a’éggh%sﬁgﬂds'lga a”ﬂh! ch aPZ”Sr fgﬂéed in

of -t h8 20l °r'étﬂs%%‘%'s%%i%’f}n i g B i%laﬁ%eansuiawr
BRREIS] S vafhor L RSl TR o LBt Peringe

ri ght - hand-si de and Ieft hand- si de partition walls

RABPEn g 450)93F1E holds’ BR% of the pusher (154) and

the arm (155) ; .
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 with
it in a view seen from front-rear direction.

6. The refrigerator according to claim 5

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 6

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 6 or 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
8, wherein the solenoid casing (111) has

| eft - hand-side drain holes (171), each of which
runsfromthe | eft-hand-side partition wall (150), 15
and has right-hand-side drain holes (172), each of
cwimpatisrimgs from the right-hand-side partition wal
(151). 10. The refrigerator according to claim S8,

f urt hetghconpndssh@e dref Lebandantideigeimes: {t16h ¥63)s (151
whi ch are arranged on 20 the |eft-hand-side partition

anad 150 150)h g1t apleok FUdR§efiromeihk sdDefidgftasayidig (111), run
ri ght - hand-si de gui des (164, 165), which are arranged

fednthied efromhandashderpanti 6boanwakl chdfderandis) and are
protrudes fromit to leftward; and 25 wherein the

dils RN @ 23 diefdy- hand;y siidg Ui d8s gifRction;

(162-165) are upwardly di stanced Trom bottom face of

thehogsﬂmé‘&siﬁ a&?aﬁw‘ibéﬂaﬁﬂsz).l,l-whﬁhe rigf %io%ﬁx%git 9% gefined by

according to Ttlaim1l, erein: t sol enol d casl ng

11). f ts " il .
A
Sl Trgl PR R e e Rt Rt e o),
éag‘enoid 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 8, wherein the
solenoid casing (111) has left-hand-side drain holes (171),
eachof whichruns fromthe left-hand-sidepartitionwall (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 8, 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
(ill). 13. The refrigerator according to claim1,
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

(282t hes) coal gfwala1putilsebnced) framdovbenaatd #€ the housing
sol enoi d casing (111) has a seat face (112) , which

chambeeei(yed)by the horizontal receiving face (64), and
20 has a slope (113) that abuts on an inclined surface

of the  GoQl %@f%ii@e‘%%}b%t a&h§§}diﬂ§-t5 e &l il ORR&EOIn: the

according to claim1, further cofrprising an

st‘égé%ﬁhcé‘és%‘ﬁ%‘t(1%‘i‘irﬁ%i%?§%%«gl%n&'%ﬁhﬂ Shatrangs at.éa more

e so!en0| hanber eats i nsi e_of t he
f%gh%Q§E% tﬁgncgégg%[ g&l§g 7gf1§heT sﬁSerggiftg a time
according to c a|n113, furFﬁer conprising a contro

i rcuit that rals nerqi zing, of the heat source
t%f9§?i§ffl§né%$ﬁg §glgﬁ§i&c%fﬁﬁf%” wherein the contro
circuit acgtivates the heat source 5 (193,191) so as to
be swt ct?gt? T 14 @F‘Z%Hd%flgtteé thLalé‘héigi yhgrein the
state, when the solenaoid (200) is activated at a_tine
SPHETRES SRIG (4o, 15 #sTRYPYEHergPg8d.(116.) RAying an

refrigerator according to claim 15,
arc-shaped vertical cross section, at 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 anelectrical 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) electrical state
10 of which is switched fromone to another and vice
versa, depending on whether the drawer door (36) is
inits closed-up position or not; wherein the contro
circuit determ nes whether the door (36) is closed or
not, by energization state of the heat source 15 (193
, 191) , and based on a signal outputted fromthe door

SWi tCh5(7@1)1e;r@ﬂﬁiiﬁérw@rd@@éofaﬁﬁgi sodetgtimi ned to be
cl osed, the contro circuit deactivates the heat

sour ceu{dR8r 19bnpti Ardd MR or¥RfAet eiptned iR hésntrols
el apsed since then. 17." The refrigerator according to

efygmzll% o 2@t her o‘%&‘&rkﬁﬁ‘gwﬁ ta%@p@ﬁ@tswl%n%el@sofoo
at outputs a tenperature S|gna I n accordance with

t en’De{lﬁéEé?l’ll EhéthﬁEgéﬁggl% Eﬁe£C£%gteSV\€ﬁéeﬂ1@a£ h§ource

control circulrt determ nes er tenperature In

%term 1A % t(ozzlkgeléwmcqlﬂeecﬁ %QP&E Hot 4 e?ner%lzed state to

enperature or no ased t

te er at erature in t

Nehor e‘%ﬁg)—"th V%é%é%khénsé el?Ol 33 her an attﬁ% 508 eime
redeterm ned tenperature,. the control rCU|t does

tﬁ't?t G \Fé"t"g‘i%eppeza'tl%]dur]c?e Nl F£NGgH) 7S &, even when

the solenoid (200), is energized at a tlﬁﬁ t.he heat

sourcé®-5 Ff9§ef§i?eF§tﬁ5t srergi-rddtorsiate 1o

refrlgerator according to claim1 further

conpr E8FAGETaCPRRRES pRata deoT) SYhEEDT bf Med, e&recr?&glﬁé& gtate

mat eri al and _ ,
of whichis switched fromone toanother andviceversa, depending

on whether the drawer door (36) is 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 15,

further comprising:

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

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

predetermined temperature or not, based on the temperature
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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
sirgel ; addorf (B6)tempepertmareent thegniedmiféd )(24Mii glektsrmined
arranged at inside of the being-clanped part (49) and

e gree hiigalelry tathr ahé eslré de t dvemi ded tenpeatesc (z2) thandontrol
20 a being-pressed part (52) that is arranged on rear

¢ aeeuivldddiendt aved i wod th3teanGdurdd ¢ioB] ¥90f , tdikn when
not - bei ng-cl anped part (50) and is |ocated nore

t1s WabUehban [eab)f age Rferifieedit hei hone! eAPedehar bource
(50) of the gasket (45); wherein at a tine the drawer

o095, {36) 1S £bOSEHepPizthe 25 pusher (154) is
opposed to and distanced rearwardly fromboth 78 of;

the nety beigydlapedoant L0k ld he aasket 1(45):

and the being-presse 52) of” the drawer ‘door

(36).f%gth}gegkﬁ&ﬁgg$%§£or according to claim 18,

wherein, a ‘drawer door (36) is closed up

the b%?@968&?@?59?mg%gﬁﬁﬁgﬁﬁggr%gdtQ%é%%%é?éé%”méé%rial and

| ocated nore fron ront f ac e

not - bei ng-¢cl.anped part, ((50) of .the sket (45). 0.
IR TR PR BR REGRARY €8%rH AL, Shararof e draver
oor-gggp[ng actuation is made in a manner that; a

Wt 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) , which novessubstantially

hori zontally through the pipe (201), is noved by

magnetic attractive force generated by energi zing of

dhe tsel erei-tbe(200)c1 ahpeangaatcasnécbar thedggdhdy (45); and
attached on front end of the plunger (134) noves

dHO MM gre ddid BHrS0(HH tdF Nk dhBveto Wodpers 41g.
actuation; and a gravity center (G of an assenbly

consi sbi ngh Ofrd 8 gdldinger L34l randot diea cRNNsClaered, at
(144) 1s set to be always 20 |located within the pipe

£ 20 t:f'%e a& e dd9eraik9r 1accqbdeRgub? chal Hé;.z_ﬁ%z‘rs)ressed

wher el n ngt di mensi on of the connector rod (1

rige or according to [ wherein the 25

I 134) .is _hallow._ 79 . fri
gaccuen% . r%:éhet cr)‘)ot:—%elo —f)cvffﬂqmé}eed?%aéf@s(\giro htrolfglﬂ'@t %{3\5]({566)(45) .

cor clalm ene

'S at%%gh%%eoge%ggg%%g%%%t%Ec%% i %4%% c%%im 1, wherein:

adoor—openingactuationisnadejjuamannerthat;aswitch
(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
the pile (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. Therefrigerator 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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